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 الخلاصة 

الفةر    -تةكمة  كةم  ةا عر ةم  وةالة را  علةتللالتهربةر  لهةلاا الية ة  الوةر     الأثةرر الضاةر  :تهدف الدراسة   الةت تيمةم    الأهداف

(  ةا %2: ت  تحامة هلاا الية    الور    الفض   بتةكم  ) العمل ائقالمواد وطرالتهرب اللث  الض  ا .   ي لعرب  ةضت    6-ا تةل كما  

 تةا حةتبألتهةرب اللثة  الضة  ا    صرب  (  ةيض45)  التجررب السةيةي  العش ائم  شضلت  جة  الدراس  علت سح ق الية   الور   .  

الضعرلج  كر ت تتاةضا عةلام  منةر مني   ,(سو  ,قسض ا الت ثلاث   جر مع كم  جض ع  تا  خضس  عشة  ةيار  50-18أعضرره  بما )

  تالضمنر مني   يط ,الضجض ع  الثر مة  اسةتود  أستود ت العلامرلضجض ع  الا لت  لتوظمف  تلضمع الأسورن  ي العمر   ث  العلام الد ائي , 

 يبيةت  العلام  ةتما  ةي المة ا  تعضم, يس  ضعمرهلاا الية   الور     ت هلاا النل ر همنسمديا الض ضعي ا ر الضجض ع  الثرلث  استود

سةرع  بعةد  2,ث  يت  جضع اللعرب غمة الضستحث ب اسةة  السةلا مت لنةم  ةة  علةت الأقةم عشة  قريق علت الاقم لضد  ثلاث اسربمع    لضد 

الفةر   ةي اللعةرب  - عر ةم  وةالة را  6-تة  قمةرك كةم  ةا ا تةلة كما  .تور ل الةعرا لأستبعر  تأثمة تحفم الغذاء علت أ ةةااا  اللعةرب

.ت  أستوداا أختبرر كة سنم لتحلمةم البمر ةر  بةما الضجةر مع  أختبةرر  ةيةد رن (ELISAع  الضةتبط برلا  ي  )ب اسة  جهرا قمرك الضور

الأحصرئم   لهةذ  الدراسة  الةت عةدا  جة    لالة  أحصةرئم   ةي  عةدل تةكمة    الوترئجظهة   :أالنتائج  للأا و  خلال الضجض ع  ال احد .

الفةر   ةي  -الضجر مع الثلاث بموضر أظهة  الوترئج أ وفرضةر  عو يةر لضسةت ا عر ةم  وةالة را  ي اللعرب بعد العلام  ي    6-الأ تةل كما  

أسةتوداا جةم  أن :الأستتنتااا . ي ا  ا  تة  العلام عود الضيرر    ع الضجض ع  الأ لت اليمرسم   21اللعرب لضجض ع  الية   الور    بعد  

الفةر  ةي اللعةرب يضنةا أن ينة ن   – عر م  وةال را    6-الأ تةل كما    كم  اتةكم ف  الية   الور    له تأثمة  ار  لألتهرب اللث   أختلا

 .  أ ةاض اللث   ؤشة يسرعد  ي تشومص  

ABSTRACT 
Aims: The study aimed to evaluate the  anti-inflammatory effects  of  nanocinnamon gel  on salivary 

concentrations of cytokines: interleukine-6( IL-6) and tumor necrosis factor-alpha ( TNF-α) in chronic 

gingivitis.Material and Methods: prepared nanocinnamon gel 2% concentration  from nanocinnamon 

powder. The  study  was carried out on the randomized clinical trial of chronic gingivitis  comprises of 

45 patients of  age between (18-50)years old .They  were  divided  into three  groups, fifteen  for  each  

group , treatment involved  mechanical therapy  by scaling and polishing  at  dental  clinic and  drug 

treatment in which   the first  group applied to the  mechanical treatment  alone, , second  group  

received  chlorhexidine  gel topically and  third  group received  nanocinnamon  gel topically , the 

treated groups  used the  gel  twice  daily at  least  ten  minute  for three  weeks. Unstimulated saliva 

was collected for each individuals and at least two hours  after any food intake to disregard the food 

stimulatory effect on salivary secretions. ELISA kits (Enzyme Linked Immunosorbent Assay) used to 

measure IL-6 and TNF-α in saliva . Data  were  analyzed  using  kruscal-wallias H test and  Friedmans̓ 

test  analysis  range test. Results: the  results of  present  study showed that there  were no significant 

differences in salivary  IL-6  among  groups  after treatment  however ,  there  were significantly 

decreasing  in  salivary TNF-α  of  nanocinnamon group  after  21 days  of  interval therapy  in 

comparison to  control  group. Conclusion :The use of nanocinnamon gel have anti-inflammatory 

effect against gingivitis and the changes in the salivary concentrations of IL-6  and TNF-α  can help in 

the diagnosis of periodontal disease  
Key words: Cinnamon nanoparticles, chlorhexidine, gel, saliva, salivary biomarker, chronic gingivitis.  
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INTRODUCTION 

       Gingivitis is the inflammation of the 

gingival tissue that takes place in response 

to the germs that live in biofilms at the 

gingival boundary and in the sulcus.It is 

characterized by of erythema, edema, 

bleeding after probing and blunting of the 

interdental papillae[1]. Mechanical removal 

of the plaque usually results in the arrest of 

the inflammatory  disease  and  in  the case 

of gingivitis, returns of the gingival tissue 

to normal with no tissue destruction and 

loss of attachment of the junctional 

epithelium to the tooth [2].Saliva is a 

secretory product of the salivary glands 

producing stability in the oral cavity 

[3].Saliva maintains the proper environment 

of the oral cavity and a proper amount of 

saliva ensures the integrity of the oral 

mucosa and periodontal tissues[4] 

Nanoparticles (NPs)are tiny ingredients 

having size ranges from 1 to 100 nm  and  

its  retain unique chemical and physical 

properties due to their great surface area 

and nanoscale size [5] . Nanoparticles (NPs) 

are currently being investigated and used in 

many areas of medicine that allow for 

specific drug delivery [6] [8]. Herbs have 

been used for centuries to prevent and 

control periodontal disease. Hence, the 

search for natural phytochemicals isolated 

from plants used in traditional medicine is 

reflected as good alternatives to synthetic 

chemicals [9].  Cinnamon has been used as a 

traditional remedy for treating toothache , 

infection in the mouth, ability to remove 

bad breath  , promoting the regeneration of 

damaged tissues also it  has been  described 

as antimicrobial and anti-inflammatory 

properties [10]The distinctive smell and 

flavor of cinnamon comes from the 

essential oils contained in the bark, called 

cinnamaldehyde, which displays 

antibacterial ,antiseptic , analgesic and 

contains significant amounts of antioxidant 

polyphenols[7]. The idea of a biomarker 

emerged from understanding the need to be 

able to track health status, vulnerability to 

disease, progression, resolution and result 

of care with respect to a variety of specific 

medical conditions [12].Biomarkers were 

defined as "cellular, biochemical, 

molecular, or genetic changes whereby a 

normal, abnormal, or simply biological 

process can be identified or 

monitored"[3].Differential host responses 

are thought to contribute to different 

susceptibilities which play an important 
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role in determining inflammatory lesion 

progression [13][14].At the cellular level, 

exposure to bacterial products and 

lipopolysaccharides causes monocyte / 

macrophage activation that promotes 

cytokines and inflammatory mediators 

secretion, such as IL-6   and  TNF- α, 

resulting in the release of matrix 

metalloproteinases (MMPs) [15] .These 

inflammatory cytokines and enzymes are 

detectable in oral fluids[16][17] . IL-6 acts  as  

both  a  proinflammatory  cytokine   and  

an  anti-inflammatory  myokine which   is  

secreted  by  T  cells and macrophages to 

stimulate immune  response during  

infection or other  tissue  damage  leading  

to  inflammation  [11]. TNF-α is a key pro-

inflammatory cytokine at several levels and 

is central to anti-microbial immunity. The  

latter  which  produces  mainly by 

macrophages  ,endothelial cells and 

fibroblasts[18].  The  study aimed to evaluate 

the  anti-inflammatory effects  of  

nanocinnamon gel  on salivary cytokines 

:TNF-α and IL-6 in chronic gingivitis 

patients.   

MATERIALS AND METHODS 

      The protocol of our study was approved 

by the scientific committee of Nineveh 

Helth Directorate  at  Al-Noor Specialist  

Dental Center and in University of Mosul/ 

College of Dentistry/Department of Dental 

Basic Sciences (No. D.B.S./4/2432019-5) 

During the period between  October 2019 

and January 2020.  participant provided 

vocal and written information explaining 

the purpose of the research and signed an 

informed consent by person form before 

registration in the study. The preparation of  

nanocinnamon powder done by attrition 

method  to obtain partials  size   between ( 

1-100) nanometer. Preparation of natural 

product was conducted by taking 100 

grams of cinnamon crust  then it was 

cleaned ,wash  with water and dried in the 

shade with the presence of air.The crust  

was broken into small pieces  then was 

ground[19]. These preparation of 

nanocinnamon particles have been tested  

by Transmission electron microscopy 

(philips CM10,Holland origin) in Al-

Nahrain University /College of  Medicine 

in Baghdad) and the size was between (10-

35) nm. According to  the  Shende,et al. 

2018[20], nanocinnamon gel  2% for oral  

application  was  prepared . This 

randomized clinical trial  was carried out 

on 45 patients, aged between (18-50) year 

with chronic gingivitis. The inclusion 

criteria obtained via a questionnaire 

included no mouth  or  systemic disease, 

non alcoholic ,non smoker ,non pregnant 

,probing depth ≤  3mm, good oral hygiene 

and non-sensitive to cinnamon. Patients 

were asked to cease from eating and 

drinking two hours before to saliva 

collection to obtain a relatively constant 

baseline. We took  three  groups, each 

group  consist of 15 patients .  Treatment 

involved  mechanical  therapy  by  scaling  

and  polishing  at  dental  clinic  and  

chemical  treatment  in which the  first 
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group  prescribed  control  group  ,the  

second prescribed chlorhexidine group and  

the third  nanocinnamon  group  .  Each 

individual in group 2 and 3 after brushing 

were instructed to apply  chlorhexidine gel 

0.2% and  nanocinnamon gel 2%   topically 

respectively on the inflamed gingiva for  at 

least  10  minutes twice a day for three 

weeks and  thereafter  rinsed with water to 

clear any residual medication  .                                                                           

Saliva collection: 

Non-stimulated mixed saliva is currently 

assessed at different time intervals 

(Baseline, 7 days and 21 days)  due to its 

simple method of achievement and the ease 

of its attainment without the need for 

specialized equipment [4]Furthermore, it 

shows a greater diagnostic value when 

compared to stimulated saliva;  

unstimulated saliva was collected for each 

individuals and at least 2 hours after any 

food intake to exclude the food stimulatory 

effect on salivary secretions. The individual 

asked to wash his mouth three times with 

30ml distilled water to ensure complete 

removal of any remnant food or debris, 

then the individual seated in relaxed 

position and asked to accumulate saliva in 

his mouth by using salivette(Every salivette 

consists of a test tube with a smaller jar 

inserted into it and a cotton wedge similar 

to that used by a dentist, collect all saliva 

samples with these tubes and take away the 

lid from the tube containing the cotton 

wedge, remove the cotton wedge and 

gently chew until the cotton is saturated, 

then bring the cotton back into the tube and 

firmly put the lid back on. (Make sure the 

cotton is placed in the bottle in the upper 

part of the test tube)  ,then salivary sample 

placed in a centrifuge at 3000 rpm for 10 

minute in centrifuge[21]. 

According to Aurer et al, the clear fluid 

was placed in sterile eppendroff tube and 

stored at deep freeze (-20)ºc, to be softened 

for analysis of anti-inflammatory mediators   

IL-6 and TNF- α . [22] 

Statistical analysis 

Statistical package for social 

sciences(SPSS)  program  was used to 

analyze the  obtained data by using kruscal-

wallis H test for independent sample and  

Friedmans̓ test  analysis  for related 

samples  

 

RESULTS 

Measurement of Human IL-6 and TNF-

α  concentration  in Saliva: 

TNF-α and IL-6 in saliva were measured 

by Enzyme Linked Immunosorbent Assay 

(ELISA) device, a Sandwich-ELISA kit. 

IL-6 was measured by using  Salimetrix  

salivary  IL-6 (ELISA) kit (USA) ,while 

TNF-α was measured by using 

MyBioSource.com human TNF-α ( ELISA) 

kit, these were based  on Standard 

Sandwich-ELISA Assay Technology. 

According to the manufacturer instructions, 

the results were expressed as picogram per 

milliliter (pg/ml) for each mediator All 

analyzes were conducted in duplicate 

within 3 months of receiving the sample. 
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All runs have included criteria, and all tests 

are recorded within the linearity of assays. 

The standard curve can be plotted as the 

relative optical density of the standard 

solution (X).The  saliva TNF- α 

concentration of the sample can be 

interpolated from the standard curve of 

TNF- α  Figure (1) while the saliva IL-6 

concentration of the sample can be 

interpolated from the standard curve of IL-

6  Figure( 2) .  

 

 X: concentration of sample TNF-α   Y:absorbance value of sample TNF-α determined by 

ELISA analysis. 

Figure (1) Standard curve of  saliva TNF- α by ELISA analysis 

 

  

 

  X: concentration  of  sample  IL-6   Y:absorbance value of sample IL-6 determined by ELISA analysis 

 

Figure (2): Standard curve of  saliva IL-6 by ELISA analysis 

 

StdCurve

<Concentrations/Dilutions>

B
la

n
k
 4

5
0

0.000 100.000 200.000 300.000 400.000 500.000 600.000 700.000 800.000 900.000 1000.000

-0.050

0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

StdCurve

<Concentrations/Dilutions>

B
la

n
k
 4

5
0

0.000 10.000 20.000 30.000 40.000 50.000 60.000 70.000 80.000 90.000 100.000

0.000

0.200

0.400

0.600

0.800

1.000

1.200

1.400

1.600

Al – Rafidain Dent J 

Vol. 21, No1, 2021 

Pg/ml 

O
.D

 4
5

0
n

m
 

Pg/m

l 

O
.D

 4
5

0
n

m
 

Effects  of  nanocinnamon gel  on salivary (TNF-α) and (IL-6) in gingivitis 

 



67 
 

Evaluation of Salivary IL-6 

concentration 

In the present study ,the  results  of  saliva  

IL-6  concentration  in all  groups. 

  were statistically non-significant 

difference, as illustrated in Table (1), Table 

(2) and Figure (3). 

 

Table (1): Comparison of Salivary IL-6 level among three groups at indicated time interval 

P-value 
Kruskal-wallis test 

(independent 

samples) 

Parameter 
Time  

Nanocinnamon Chlorhexidine Control 

0.758 0.554 
The distribution is the same across 

categories of Group 

Base line IL-6 

0.981 0.080 7 DAY IL-6 

0.821 0.395 21 D Y IL-6 

 

 

Figure (3) : comparison of salivary  IL-6  mean rank at the indicated time intervals for 

nanocinnamon , chlorhexidine and control group 

Table (2): Comparison the mean of salivary IL-6 level for the  related samples at indicated 

time interval 

P-value 
Friedman’s test 

(Related  samples) 

Mean 

Rank 
Time Parameter 

1.89 3.33 

2.62 Base line IL-6 

Control 1.38 7 DAY IL-6 

2.00 21 D Y IL-6 

1.70 3.55 

2.58 Base line IL-6 

Chlorhexidine 1.83 7 DAY IL-6 

1.58 21 D Y IL-6 

1.83 3.40 

2.38 Base line IL-6 

Nanocinnamon 1.96 7 DAY IL-6 

1.67 21 D Y IL-6 

 

Salivary TNF-α  concentration      The results showed that the level  of  

salivary  TNF-α  concentration were non-
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significant at baseline  in three groups  

,whereas the mean of  salivary TNF-α was 

decrease significantly in nanocinnamon 

group after 21 days of treatment in 

compared to control group. As well as there 

was non significant differen in mean of 

salivary TNF-α concentration in 

chlorhexidine group after treatment,as 

illustrated in Table (3), Table (4), Table 

(5), Figure (4). 

 

 

Table (3): Comparison of Salivary TNF-α level among three groups at indicated time interval 

P-value 
Kruskal-wallis test 

(independent samples ) 

Parameter 
Time  

Nanocinnamon Chlorhexidine Control 

0.781     0.494 
The distribution is the same across categories 

of Gr. 

Base line IL-6 

0.742 0.597 7 DAY IL-6 

0.040 6.451 21 D Y IL-6 

 

 

Table (4) :Comparison of  Salivary TNF-α level between two groups by kruscal test. 

P-value Kruskal-wallis test (independent samples)  Comparison   

1.000 2.583 Control- Chlorhexidine 

0.040 7.738 Control- Nanocinnamon 

0.298 5.155 Chlorhexidine –Nanocinnamon 

 

 

Figure (4): Comparison the mean rank of salivary TNF-α concentration at the indicated time 

intervals among  nanocinnamon , chlorhexidine and  control group . 
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Table (5): Comparison the mean rank of salivary TNF-α concentration for the related samples  

among three groups at the indicated time interval. 

P-value 
Friedman’s test  

(Related  samples) 

Mean 

Rank 
Time  Parameter 

0.115 4.33 

1.50 Base line IL-6 

Control 1.83 7 DAY IL-6 

2.67 21 D Y IL-6 

0.311 2.33 

2.17 Base line IL-6 

Chlorhexidine 2.33 7 DAY IL-6 

1.50 21 D Y IL-6 

0.066 5.42 2.43 Base line IL-6 Nanocinnamon 

 

 

 

DISCUSSION 

       The occurrence and progression of the 

periodontal disease depend on the 

periodontal microflora and the host's multi-

faceted response, and cytokines and 

chemokines mediate these interactions [1]. 

Cytokines play an important  role in the 

host response to the periodontal film [16], 

also they are essential to the pathogenesis 

of periodontal disease and may be used as 

diagnostic markers.[17]  

In our study, we established  an elevation 

in salivary  level of cytokines, IL- 6 & 

TNF-α at baseline in all groups which 

correlated with multiple inflammatory 

disorders as in chronic gingivitis which in 

agreement with Jaedicke et al, and Jeffry et 

al, who found that diagnosis of periodontal 

disease and follow up treatment will 

progress dramatically soon with the 

development of disease specific salivary 

biomarkers, while difficulties remain, the 

use of saliva to assess periodontal health 

tends to help diagnose periodontal diseases 

and predict periodontal diseases. Treatment 

outcomes[23][43].   

Other  studies have focused on TNF-α 

analysis, providing various results,some of 

which reports difficulties in establishing 

TNF- α in saliva [22]. As well as other 

reports showing no statistical difference in 

TNF-alpha levels in patients diagnosed 

with periodontitis and the control group 

[24][25]. However, Frodge et al.,2008  

showed that  not only TNF-α levels to be 

significantly increased in patients with 

periodontal disease compared to the control 

group, but also a correlation of this 

cytokine level with the number of sites 

with bleeding on probing, loss of 

attachment and the number of periodontal 

pockets.[26] 

In present  study ,the  level  of TNF-α was 

statistically decreased in saliva  after  three 

weeks  of  treatment  in nanocinnamon 

group  compared  to  control  group . This  

result  in agreement  with  Sexton et al, 

who showed that TNF-α decrease  

significantly  after   therapy [27]. Joshi et al, 

demonstrated  that the  use of  ethanol 

extract of cinnamomum  Zeylanicum 

suppression of intracellular TNF-α release 
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into murine neutrophils and pleural fluid 

leukocytes[28].It was informed that the 

extract of cinnamomum zeylanicum 

inhibited TNF- α and probably accounted 

for its anti-inflammatory effect [29]. 

Addition  to that, the results of our study 

was consistants  with other studies   who 

showed that  statistically significant 

reduction of  TNF- α after treatment of 

periodontal disease by   herbal. [30][31][32]  

Interleukin-6 is produced and raised in 

many inflammatory diseases. However the 

results of the present study showed no 

significant changes between and within the 

participaated groups. These findings were 

in agreement with results of previous 

studies who showed that there were no 

significant changes of salivary interleukin-

6 concentrations post treatment of 

periodontal disease[33][43] Ebersole et al, [25] 

was showed the level  of interleukin-6 

concentration  measured in saliva are little 

in both periodontal health and disease, 

while various studies like Rathnayake et 

al,[35]have been reported  that salivary 

interleukin-6 concentration was 

significantly higher in periodontitis than in 

healthy individuals, other study was create 

no differences between the periodontal 

disease and healthy individuals [36] 

These results indicated that shifting in the 

balance between the activities of pro-

inflammatory and antiinflammatory 

cytokines during the periodontal  

inflammation could affect the intensity and 

duration of inflammation. The severity, 

length and resolution of the inflammation 

depend on the balancing of the production 

of proinflammatory and anti-inflammatory 

cytokines during periodontal infection 

[37].In addition  to that , the range  of  

cytokines  concentration in saliva was often 

quite variable ,this variability in many 

studies may reflect the complex 

multifactorial nature of the disease and 

differences in sampling techniques and 

assay used for analysis. [33][38]. 

The mechanism  of cinnamon as 

antiinflammatory agent represented by the 

fact that cinnamon  can suppress nuclear 

factor kappa B (NF-k) and inhibited 

cytokines (IL-2, IL-4, and IFNγ) release 

from concanavalin-stimulated lymphocytes 

in vitro, as well as the redox sensitive, pro-

inflammatory nuclear transcription factor 

NF-kappaB plays a key role in 

inflammation.[39][41] Hong et al, showed that 

cinnamon water extract (CWE) inhibited 

the expression of TNF-α in vivo and in 

vitro model, so in this research, the 

polyphenol-rich CWE fraction strongly 

inhibited the disruption of inhibitory 

protein kinase(IÿBα) and mitogen-activated 

protein (MAP) kinase phosphorylation 

induced by lipopolysaccharide in 

macrophages.[42] Other mechanisms of 

cinnamon  proved the   inhibition of 

angiogenesis by cinnamon extract through 

blocking the endothelial growth factor 2 

(VEGF2) signaling and reducing the 

proliferation of endothelialcells, migration 

and tube forming [43].  
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CONCLUSION 

Salivary concentrations of IL-6  and TNF-α  

can distinguish health from gingivitis and 

periodontitis. In the present study 

cytokines(IL-6  and TNF-α) were reduced 

after treatment with nanocinnamon gel in 

patients with gingivitis. The results suggest 

the need for clinical studies that confirm 

the antiinflammatory effects of 

nanocinnamon gel in the treatment of 

periodontal disease. 

REFERENCES 

1. Ben Syndergaard ,D.M.D.,M.S., 

Mohand AL-Sabbagh, d.d.s.,M.S et al. 

Salivary Biomarkers Associated with 

Gingivitis and Response to Therapy  . 

J Periodontol. 2014 August ; 85(8): 

e295–e303. 

2. Stefanie J. Gartenmann, et al., The 

Effect of Green Tea on plaque   and 

gingival inflammation:Asystematic 

review. Journal of Herbal   Medicine, 

2020.100337. 

3. Baum BJ, Yates JR, 3rd, Srivastava S, 

Wong DT, and Melvin JE.  Scientific 

frontiers: emerging technologies for 

salivary diagnostics. Adv Dent Res 

2011: 23: 360-368 

4. Miller CS, Foley JD, Bailey AL, 

Campell CL, Humphries  RL, 

Christodoulides N, et al. Current 

developments in salivary diagnostics. 

Biomark Med. 2010;4:171–189 

5. Ajazuddin, S. Saraf. Herbal drugs 

Novel drug delivery systems (NDDS) 

/ Fitoterapia October 2010, Pages 

680-689   

6. Jiuhong Zhang, ... Jian Zhong, 

Nanostructures for Drug Delivery. 

Micro and Nano Technologies   .2017, 

Pages 413-443 

7. Chuesiang P., Siripatrawan U., 

Sanguandeekul R., McClements D.J 

McLandsborough L., Antimicrobial 

activity of PIT-fabricated cinnamon 

oil nanoemulsions: Effect of surfactant 

concentration on morphology of 

foodborne pathogens . J Food Control 

(2018). 

8. Nurit Beyth et al  . Evidence-Based 

Complementary and Alternative 

Medicine  Volume 2015, Article ID 

246012, 16 pages. 

9. Dr.Lahari Buggapati. Herbs in 

Dentistry , International Journal of 

Pharmaceutical Science Invention 

October 2016 ISSN (Online): 2319 – 

6718, Volume 5 

10. Devanand Gupta1 and Ankita Jain2: 

Effect of cinnamon and chlorhexidine 

on clinical  level dental plaque and 

gingival health: A 4-week, triple-blind 

randomized controlled trial , Journal 

of the International Academy of 

Periodontology (2015) 17/3 : 91-98 

11. Rincon M.  Interleukin-6: from an 

inflammatory marker to a target for 

inflammatory diseases. Trends 

Immunol 2012: 33: 571-577. 

Al – Rafidain Dent J 

Vol. 21, No1, 2021 

Ali   ZM., Mammdoh  JK. Taqa AA 



72 
 

12. Wong DT. Salivary diagnostics 

powered by nanotechnologies, 

proteomics and genomics. J Am Dent 

Assoc. 2006;137(3):313–321. 

13. Grigoriadou ME, Koutayas SO, 

Madianos PN, Strub JR. Interleukin-1 

as a genetic marker for periodontitis: 

Review of the literature. Quintessence 

Int. 2010; 41:517–525. 

14. Ebersole JL, Dawson DR 3rd, 

Morford LA, Peyyala R, Miller CS, 

Gonzaléz OA. Periodontal disease 

immunology: ‘Double indemnity’ in 

protecting the host. Periodontol 2000. 

2013; 62:163– 202 

15. Yucel-Lindberg T, Båge T. 

Inflammatory mediators in the 

pathogenesis of periodontitis. Expert 

Rev Mol Med. 2013; 15:e7. 

16. MostafaElShafei,ImanHassanIbrahim,

Maishafeek,Maimohammedsaid.Estim

ation ofSome Cytokines inSerumand 

Gingival Fluidin Diabetic Patients 

withPeridontitis. International Journal 

of Dental Sciences andResearch, 

2015;Vol.3,No.2A,10-14 

17. SanjeevJain,HarjitKaur,NishaAggarwa

l,MilliGupta,DivyaSaxena,GauravPan

dav.comparativeevaluationofsalivaryin

terleukin-8 levelsindiabetics, 

hypertensives and smokers 

withchronicperiodontitis.  DJAS 2(III), 

2014;145-149 

18. Sedger LM and McDermott MF.  TNF 

and TNF-receptors: From mediators of 

cell death and inflammation to 

therapeutic giants - past, present and 

future. Cytokine Growth Factor Rev 

2014: 25: 453-472 

19. Namita Rajput, Methods  of  

preparation  of  nanoparticales – A  

Review International Journal of 

Advances in Engineering and 

Technology,Jan.,2015. 7,Issue 

4,pp.1806-1811. 

20. Vaibhav Shende., Butibori, 

Maharashtra,. Formulation  and  

evaluation of herbal tooth  gel 

containing aloevera:compared study 

with marketed preparations. India  

ejpmr, 2018,5(1), Nagpur - 441108 

260-26. 

21. Schipper RG, Silletti E, Vingerhoeds 

MH: Saliva as research material: 

Biochemical, physicochemical and 

practical aspects. Arch Oral Biol 2007, 

52(12):1114–1135. 

22. Aurer A, Jorgic-Srdjak K, Plancak D, 

Stavljenic-Rukavina A, and Aurer-

Kozelj J.  Proinflammatory factors in 

saliva as possible markers for 

periodontal disease. Coll Antropol 

2005: 29: 435-439 

23. Jaedicke K, Preshaw PM, Taylor JJ. 

Salivary cytokines as biomarkers of 

periodontal diseases. Periodontology 

2000 2016, 70(1), 164-183 

Al – Rafidain Dent J 

Vol. 21, No1, 2021 

Effects  of  nanocinnamon gel  on salivary (TNF-α) and (IL-6) in gingivitis 

 



73 
 

24. Hojatollah Y, Robati M, 

Jahangirnezhad M, Ghafourian BM, 

Taghipour MJ. Evaluation of salivary 

tumor necrosis factor-alpha in patients 

with the chronic periodontitis: A case-

control study. Indian Soc Periodontol. 

2013;17;737–740 

25. Ebersole JL, Schuster JL, Stevens J, 

Dawson D, 3rd, Kryscio RJ, et al.  

Patterns of salivary analytes provide 

diagnostic capacity for distinguishing 

chronic adult periodontitis from 

health. J Clin Immunol 2013: 33: 271-

279 

26. Frodge BD, Ebersole JL, Kryscio RJ, 

Thomas MV, and Miller CS.  Bone 

remodeling biomarkers of periodontal 

disease in saliva. J Periodontol 2008: 

79: 1913-1919. 

27. Sexton WM, Lin Y, Kryscio RJ, 

Dawson DR, 3rd, Ebersole JL, and 

Miller CS.  Salivary biomarkers of 

periodontal disease in response to 

treatment. J Clin Periodontol 2011: 

38: 434-441 

28. Kalpana Joshi1, Shyam Awte2, Payal 

Bhatnagar2, Sameer Walunj3, Rajesh 

Gupta3 Swati Joshi4,et al 

.Cinnamomum zeylanicum extract 

inhibits proinflammatory cytokine 

TNF∝., India Res. Pharm. Biotech 

April 2010 Vol. 2(2), pp.14-21,  

29. Gunawardena D, Karunaweera N, Lee 

S, Van Der Kooy F, Harman DG, Raju 

R, et al. Anti-inflammatory activity of 

cinnamon (C. zeylanicum and C. 

cassia) extracts –identification of E-

cinnamaldehyde and o-methoxy 

cinnamaldehyde as the most potent 

bioactive compounds. Food Funct. 

2015;6:910–919. 

30. Anuradha BR, Bai YD, Sailaja S, 

Sudhakar J, Priyanka M, Deepika V. 

Evaluation of AntiInflammatory 

Effects of Curcumin Gel as an Adjunct 

to Scaling and Root Planing: A 

Clinical Study. J Int Oral Health 

2015; 7(7): 90-93 

31. H Nilofer Farjana1, S C 

Chandrasekaran2, Bagavad Gita3. J 

Clin Diagn Res. 2014 Dec; 8(12): 

8784.5235. 

32. Chatterjee A, Debnath K, Rao NKH. 

A comparative evaluation of the 

efficacy of curcumin and 

chlorhexidine mouthrinses on clinical 

inflammatory parameters of gingivitis: 

A double-blinded randomized 

controlled clinical study. J Indian Soc 

Periodontol. 2017;21(2):132-137.  

33. Kinney JS, Morelli T, Braun T, 

Ramseier CA, Herr AE, Sugai JV, et 

al. Saliva/pathogen biomarker 

signatures and periodontal disease 

progression. J Dent Res 2011: 90: 

752-758 

34. Prakasam S, Srinivasan M. Evaluation 

of salivary biomarker profiles 

following non-surgical management of 

chronic periodontitis. Oral Dis 2014: 

20: 171–177 

35. Rathnayake N, Akerman S, Klinge B, 

Lundegren N, Jansson H, Tryselius Y, 

et al.  Salivary biomarkers of oral 

Al – Rafidain Dent J 

Vol. 21, No1, 2021 

Ali   ZM., Mammdoh  JK. Taqa AA 



74 
 

health: a cross-sectional study. J Clin 

Periodontol 2013: 40: 140-147 

36. R. P. Teles, V. Likhari, S. S. 

Socransky and A. D. Haffajee. 

Salivary cytokine levels in subjects 

with chronic periodontitis and in 

periodontally healthy individuals: a 

cross-sectional study DJAS 2(III), 

2014; 145-149. 

37. Honda T, Domon H, Okui T, Kajita K, 

Amanuma R, Yamazaki K. Balance of 

inflammatory response in stable 

gingivitis and progressive 

periodontitis lesions. Clinical and 

Experimental Immunology. 2006; 

144:35–40. 

38. Thomas MV, Branscum A, Miller CS, 

Ebersole J, Al-Sabbagh M, Schuster 

JL. Within-subject variability in 

repeated measures of salivary analytes 

in healthy adults. J Periodontol. 2009; 

80:1146–1153. 

39. Muhammad JS, Zaidi SF, Shaharyar S, 

Refaat A, Usmanghani K, Saiki I, et 

al. Anti-inflammatory effect of 

cinnamaldehyde in Helicobacter pylori 

induced gastric inflammation. Biol 

Pharm Bull. 2015;38:109–115. 

40. Gunawardena D, Karunaweera N, Lee 

S, Van Der Kooy F, Harman DG, Raju 

R, et al. Anti-inflammatory activity of 

cinnamon (C. zeylanicum and C.  

 

 

 

 

 

cassia) extracts –identification of E-

cinnamaldehyde and o-methoxy 

cinnamaldehyde as the most potent 

bioactive compounds. Food Funct. 

2015;6: 910–919.   

41. Rathi B, Bodhankar S, Mohan V, 

Thakurdesai P. Ameliorative Effects 

of a Polyphenolic Fraction of 

Cinnamomum zeylanicum L. Bark in 

Animal Models of Inflammation and 

Arthritis. Sci Pharm. 2013 Apr-Jun; 

81(2):567-89 

42. Hong JW, Yang GE, Kim YB, Eom 

SH, Lew JH, Kang H. Anti-

inflammatory activity of cinnamon 

water extract in vivo and in vitro LPS-

inducedmodels. BMC Complement 

Altern Med. 2012;12:237 

43. Imen Kallel,1 Bilel Hadrich ,2 Bochra 

Gargouri,3 Amina Chaabane,1 Saloua 

Lassoued,3 Radhouane  Gdoura et al. 

Evidence-Based Complementary and 

Alternative Medicine. Volume 2019, 

Article ID 6498347, 11 pages. 

44. Jeffrey JK, Christine JK and Camargo 

PM: Salivary Biomarkers in the 

Diagnosis of Periodontal Disease. J of 

Calif Dent Assoc; (2013):  41(2): 119-

124. 

Effects  of  nanocinnamon gel  on salivary (TNF-α) and (IL-6) in gingivitis 

 

Al – Rafidain Dent J 

Vol. 21, No1, 2021 


