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Abstract: Objective: The aim was to assess the eff ect of scaling and root planing (SRP) with and without adjunct use of an essential-oil-based-

mouthwash (EOBM) on whole salivary immunoglobulin G (IgG) levels in patients with periodontal infl ammation. Methods: Fifty patients 

with periodontal infl ammation were included. Treatment wise, these patients were randomly divided into two groups. In group 1, patients 

underwent SRP and were instructed to rinse with 10 mL of an EOBM twice daily for 30 days, whereas those in group 2 underwent SRP 

and were instructed to rinse with 10 mL of water twice daily for 30 days. Whole saliva samples were collected at baseline and after 40 days 

of treatment. P-values < 0.05 were considered statistically signifi cant. Results: At baseline, whole salivary IgG levels were comparable among 

patients in groups 1 (60.5 ± 5.5 mg/dL) and 2 (57.3 ± 2.4 mg/dL). After 40 days of follow-up, there is a signifi cant decrease in whole salivary 

IgG levels among patients in group 1 (7.2 ± 2.4 mg/dL) as compared to those in group 2 (26.6 ± 4.6 mg/dL) (P < 0.001). Conclusions: SRP, 

when performed with adjunct use of an EOBM, is more eff ective in reducing whole salivary IgG levels as compared to when SRP is performed 

without adjunct use of an EOBM.
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Introduction

It has been reported that scaling and root planing 

(SRP), when performed with adjunct use of an essen-

tial-oil based mouthwash (EOBM), is more eff ective in 

the treatment of periodontal infl ammation than when 

SRP is performed as the sole therapeutic strategy in pa-

tient with and without systemic diseases [1]. In a recent 

clinical study, Alshehri et al. [1] showed signifi cant re-

ductions in plaque index, bleeding on probing (BOP), 

and probing depth (PD) in patients treated with SRP 

with adjunct use of an EOBM as compared to patients 

that underwent SRP alone. These results may be ex-

plained by the fact that EOBM exhibits a broad antimi-

crobial spectrum, thereby minimizing the pathogenicity 

of Gram-positive as well as Gram-negative microbes. It 

has been suggested that EOBM ruptures bacterial cell 

walls, thereby reducing the counts of pathogenic mi-

crobes [2].

Unstimulated whole saliva (UWS) is a complex oral 

fl uid, which can be collected non-invasively [3, 4]. The 

most abundant antibody in serum is immunoglobulin G 
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(IgG), accounting for about 80% of the entire immu-

noglobulin content [5]. IgG is monomeric, is a “Y” 

shaped molecule, and has a serum half-life of approxi-

mately 21 days [6]. The concentration of IgG in nor-

mal saliva is approximately 20 mg/L, which is about 

0.1% to 0.2%, of its serum concentration [7]. However, 

in patients with periodontal disease, salivary IgG may 

leak from the serum into the oral environment via the 

gingival crevicular fl uid. Studies [8–10] have shown 

that whole salivary IgG levels are signifi cantly higher 

in patients with periodontal disease as compared to 

healthy controls. In this regard, evaluation of IgG lev-

els in UWS can reveal pertinent information regarding 

the severity of periodontal infl ammation in vulnerable 

population.

Since SRP with adjunct use of an EOBM reduces 

periodontal infl ammation to a much greater extent as 

compared to when SRP is performed a sole therapeutic 

strategy [1, 11, 12], we hypothesize that SRP with ad-

junct use of an EOBM reduces whole salivary IgG levels 

to a signifi cantly greater extent as compared to when 

SRP is performed alone. With this background, the aim 

was to assess the eff ect of SRP with and without adjunct 

use of an EOBM on whole salivary IgG levels in patients 

with periodontal infl ammation.

Materials and Methods

Inclusion and exclusion criteria

The following inclusion criteria were imposed: a) self-re-

ported systemically healthy individuals; b) patients with 

bleeding on probing (BOP) in at least 30% sites; and 

c) patients with a probing depth (PD) of at least 4 mm in 

30% sites. Exclusion criteria were as follows: a) patients 

with self-reported systemic diseases such as prediabe-

tes, such as type-1 diabetes mellitus (DM), type-2 DM, 

HIV, acquired immune defi ciency syndrome, cardio-

vascular disorders, epilepsy, hepatic disorders, and renal 

disorders; b) antibiotic and/or steroid intake within the 

past 90 days; c) overlapping teeth; d) edentulism; and 

e) self-reported habitual tobacco smoking and/or chew-

ing, f) alcohol consumption, g) history of periodontal 

treatment within 6 months, and h) pregnancy and/or 

lactation.

Participants and groups

Fifty patients with periodontal infl ammation were in-

cluded. These individuals were recruited from an oral 

healthcare center located in Riyadh, Saudi Arabia. Treat-

ment wise, these patients were randomly divided into 

two groups. In group  1 (n = 25) patients underwent 

SRP and were instructed to rinse with 10 mL of an 

 EOBM (Listerine, Johnson & Johnson Middle East FZ 

– LLC) twice daily for 30 days, whereas those in group 2 

(n = 25) underwent SRP and were instructed to rinse 

with 10 mL of water twice daily for 30 days.

Collection of unstimulated whole saliva samples

UWS samples were collected at early morning hours 

as described elsewhere [13] Briefl y, all participants 

were comfortably seated on a chair and requested to 

spit (without swallowing) into a funnel connected to 

a gauged measuring cylinder for fi ve continuous min-

utes. Unstimulated whole salivary fl ow rate (UWSFR) 

was measured and recorded in milliliters per minute 

(mL/ min). Immediately after collection, UWS samples 

were immediately transferred to disposable Eppendorf 

tubes and placed on ice. UWS samples were aliquoted 

and frozen at −80° Celsius. In both groups, whole sali-

vary IgG levels were measured at baseline and 40 days 

after treatment. All UWS samples analyzed within 6 

months of collection.

Measurement of IgG levels in unstimulated whole saliva

Levels of whole salivary IgG were determined by direct 

enzyme-linked immunosorbent assay as described else-

where [8]. In summary, microtiter plates (Corning Inc. 

NY, USA) were coated with 100 μL per well of antihu-

man IgG and antihuman IgA (DAKO A/S, Denmark) 

in coating buff er (0.05 M carbonate–bicarbonate buff er, 

pH 9.6) and incubated at room temperature for 24 h. 

After washing, 100 μL/well of appropriately diluted IgG 

(Human serum protein calibrator DAKO A/S, Den-

mark) standard, and patient saliva samples were added to 

the respective microplate wells. After incubation at room 

temperature, the microplates were washed to remove 

unbound proteins. Purifi ed alkaline phosphatase conju-

gated antihuman IgG were added (100 μL/well), and 

the microplates were incubated for 3 h at room tempera-

ture. After washing, 100 μL/well of substrate (p-nitro-

phenyl phosphate) in 1.0 M diethanolamine, 0.5 mM 

magnesium chloride, pH 9.8 (Sigma S-0942) was added. 

The absorbance was read at 405 nm in a microtiter plate 

photometer (Molecular Devices, Vmax, Sunnyvale, CA, 

USA).

Statistical analysis

Statistical analysis was performed using a software pro-

gram (SPSS Version 18, IL, USA). Whole salivary IgG 

concentrations were assessed using one-way analysis of 

variance. P-values less than 0.05 were considered statisti-

cally signifi cant.
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Ethical guidelines

The study protocol was reviewed and approved by the 

College of Dentistry Research Center at King Saud Uni-

versity, Riyadh, Saudi Arabia (NF2336). Consenting 

individuals were requested to read and sign a consent 

form.

Results

Characteristics of the study cohort

Mean ages of patients in groups 1 and 2 were 44.6 ± 3.5 

years and 48.5 ± 3.1 years, respectively. All participants 

were male.

Unstimulated whole salivary fl ow rate

At baseline, there was no statistically signifi cant dif-

ference in UWSFR between patients in group 1 (0.52 

± 0.1 mL/min) and group 2 (0.51 ± 0.1 mL/min). At 

follow-up, UWSFR was comparable between patients in 

groups 1 and 2 (0.52 ± 0.1 mL/min and (0.51 ± 0.1 

mL/min, respectively).

Whole salivary IgG levels

At baseline, whole salivary IgG levels were comparable 

among patients in groups 1 (60.5 ± 5.5 mg/dL) and 2 

(57.3 ± 2.4 mg/dL). After 40 days of follow-up, there 

was a signifi cant decrease in whole salivary IgG levels 

among patients in group 1 (7.2 ± 2.4 mg/dL) as com-

pared to those in group  2 (26.6 ±  4.6 mg/dL) (P < 

0.001).

Discussion

Recent studies [1, 14] have shown that SRP, when per-

formed with adjunct use of an EOBM, is more eff ective in 

reducing periodontal infl ammation as compared to when 

SRP is done alone. In this context, the present study was 

based on the hypothesis that SRP with adjunct use of 

an EOBM reduces whole salivary IgG levels to a signifi -

cantly greater extent than when SRP is performed alone. 

To our knowledge from indexed literature, this is the fi rst 

study that has assessed the eff ect of SRP with and without 

the use of an EOBM on whole salivary IgG levels.

The present results showed that, after follow-up, 

whole salivary IgG levels were signifi cantly reduced in 

patients that were recommended to rinse with an EO-

BM after SRP as compared to controls. This refl ects that 

EOBM exerts an anti-infl ammatory eff ect, thereby en-

hancing the overall effi  cacy of SRP. It has been reported 

that EOBM denatures bacterial membrane protein and 

inhibits bacterial enzyme action [15]. Moreover, EOBM 

presents anti-infl ammatory and prostaglandin synthe-

tase inhibitor activity, which can occur at concentrations 

lower than that needed for antibacterial activity [15]. 

Moreover, EOBM is also capable of extracting bacterial 

endotoxins that theoretically may reduce plaque patho-

genicity [16]. Furthermore, in vitro and in vivo studies 

have shown that EOBM penetrates the plaque biofi lm 

and is active against biofi lm-embedded bacteria [17, 

18]. These characteristics may support the potentiality 

of EOBM as a subgingival irrigating agent and at the 

same time act as an explanation for the present results in 

which whole salivary IgG were signifi cantly lower in pa-

tients treated with SRP + EOBM as compared to those 

treated with SRP alone.

A limitation of the present study is that all partici-

pants were males. Studies [19, 20] have reported that 

multiple episodes of pregnancy, recurrent gestational dia-

betes, and obesity are signifi cant risk factors of prediabe-

tes among females. Therefore, it is hypothesized that the 

chronic periodontitis (CP) is worse in prediabetic females 

compared to males with prediabetes. In a recent study, 

Javed et al. [21] showed that SRP reduces hyperglycemia 

and periodontal infl ammation in patients with predia-

betes. Moreover, studies [22–24] have also shown that. 

besides cigarette smoking, other tobacco habits such as 

waterpipe smoking and smokeless tobacco chewing can 

also enhance periodontal infl ammation. It is speculated 

that SRP and regular oral hygiene maintenance reduces 

hyperglycemia and severity of CP in tobacco users and 

nonusers with prediabetes; however, most favorable out-

comes may be achieved via patient education, strict glyce-

mic maintenance, and quitting the smoking habit.

Within the limits of the present study, it is conclud-

ed that, SRP when performed with adjunct use of an 

EOBM, is more eff ective in reducing whole salivary IgG 

levels as compared to when SRP is performed without 

the use of an EOBM.

* * *

Funding sources: The authors would like to acknowledge The Saudi 

Dental Society, Riyadh, Saudi Arabia for funding this research study.

Authors’ contribution: MA designed the study and wrote the article. 

AA and HJA collected the saliva samples and performed the laboratory 

investigations. MAA and SAA performed the statistical analysis. MMA 

and OK wrote the discussion and revised the article prior to submission.

Confl ict of interest: The authors declare no confl ict of interest.

References

 1. Alshehri M, Alshai l F, Aldosary KM, Alamri AA: Comparison of an 

essential-oil-based oral rinse and chlorhexidine as adjuncts to scal-

ing and root planing in the treatment of periodontal infl ammation. 

Interv Med Appl Sci 7, 78–84 (2015)



Alshehri et al.

  ISSN 2061-1617 © 2015 Akadémiai Kiadó, Budapest   Interventional Medicine & Applied Science142

 2. Fine DH, Furgang D , Lieb R, Korik I, Vincent JW, Barnett ML: 

Eff ects of sublethal exposure to an antiseptic mouthrinse on repre-

sentative plaque bacteria. J Clin Periodontol 23, 444–451 (1996)

 3. Javed F, Al-Kherai f AA, Al Amri MD, Alshehri M, Vohra F, Al-

Askar M, Malmstrom H, Romanos GE: Periodontal status and 

whole salivary cytokine profi le among smokers and never-smokers 

with and without prediabetes. J Periodontol 86, 890–898 (2015)

 4. Javed F, Ahmed HB,  Saeed A, Mehmood A, Bain C: Whole sali-

vary interleukin-6 and matrix metalloproteinase-8 levels in patients 

with chronic periodontitis with and without prediabetes. J Peri-

odontol 85, E130–135 (2014)

 5. Duncan JI, Armstro ng-Fisher SS, Urbaniak SJ, Abramovich DR, 

Whiting PH, Page KR: Transfer of immunoglobulin G across the 

isolated perfused human placental lobule. Reprod Fertil Dev 7, 

1547–1550 (1995)

 6. Seidel BM, Schulze  B, Kiess W, Vogtmann C, Borte M: Determi-

nation of secretory Iga and albumin in saliva of newborn infants. 

Biol Neonate 78, 186–190 (2000)

 7. Engström PE, Georg e M, Larsson P, Lally ET, Taichman NS, 

Norhagen E: Oral and systemic immunoglobulin G-subclass anti-

bodies to actinobacillus actinomycetemcomitans leukotoxin. Oral 

Microbiol Immunol 14, 104–108 (1999)

 8. Javed F, Sundin U,  Altamash M, Klinge B, Engström PE: Self-

perceived oral health and salivary proteins in children with type 1 

diabetes. J Oral Rehabil 36, 39–44 (2009)

 9. Javed F, Klingspor  L, Sundin U, Altamash M, Klinge B, Engström 

PE: Periodontal conditions, oral Candida albicans and salivary 

proteins in type 2 diabetic subjects with emphasis on gender. BMC 

Oral Health 9, 12 (2009)

 10. Alshehri FA, Al-K heraif AA, Aldoary AM, Vohra F, Malmstrom H, 

Romanos GE, Javed F: Self-perceived oral health and whole sali-

vary Igg levels in habitual Gutka-chewers and non-chewers. Niger 

J Clin Pract (2015) [Accepted]

 11. Kwok CS, Clark AB , Musgrave SD, Potter JF, Dalton G, Day 

DJ, George A, Metcalf AK, Ngeh J, Nicolson A, Owusu-Agyei 

P, Shekhar R, Walsh K, Warburton EA, Bachmann MO, Myint 

PK; Anglia Stroke Clinical Network Evaluation Study (ASCNES) 

Group: The soar stroke score predicts hospital length of stay in 

acute stroke: An external validation study. Int J Clin Pract 69, 

659–665 (2015)

 12. Friedant AJ, Gous e BM, Boehme AK, Siegler JE, Albright KC, 

Monlezun DJ, George AJ, Beasley TM, Martin-Schild S: A simple 

prediction score for developing a hospital-acquired infection af-

ter acute ischemic stroke. J Stroke Cerebrovasc Dis 24, 680–686 

(2015)

 13. Javed F, Thafeed  Alghamdi AS, Mikami T, Mehmood A, Bashir 

Ahmed H, Samaranayake LP, Tenenbaum HC: Eff ect of glycemic 

control on self-perceived oral health, periodontal parameters and 

alveolar bone loss among patients with prediabetes. J Periodontol 

85, 234–241 (2014)

 14. Alshehri M, Alshail F, Alqahtani SH, Aloriny TS, Alsharif A, Kujan 

O: Short-term eff ects of scaling and root planing with or without 

adjunctive use of an essential-oil-based mouthwash in the treat-

ment of periodontal infl ammation in smokers. Interv Med Appl 

Sci 7, 114–117 (2015)

 15. Tsourounakis I, P alaiologou-Gallis AA, Stoute D, Maney P, Lal-

lier TE: Eff ect of essential oil and chlorhexidine mouthwashes 

on gingival fi broblast survival and migration. J Periodontol 84, 

1211–1220 (2013)

 16. Dennison DK, Mere dith GM, Shillitoe EJ, Caff esse RG: The an-

tiviral spectrum of listerine antiseptic. Oral Surg Oral Med Oral 

Pathol Oral Radiol Endod 79, 442–448 (1995)

 17. Ouhayoun JP: Pene trating the plaque biofi lm: Impact of essential 

oil mouthwash. J Clin Periodontol 30 Suppl 5, 10–12 (2003)

 18. Pan P, Barnett ML , Coelho J, Brogdon C, Finnegan MB: De-

termination of the in situ bactericidal activity of an essential oil 

mouthrinse using a vital stain method. J Clin Periodontol 27, 

256–261 (2000)

 19. Youngwanichsetha  S, Phumdoung S: Factors related to prediabe-

tes among postpartum Thai women with a history of gestational 

diabetes mellitus. Nurs Health Sci 15, 449–453 (2013)

 20. Satman I, Omer B,  Tutuncu Y, Kalaca S, Gedik S, Dinccag N, 

Karsidag K, Genc S, Telci A, Canbaz B, Turker F, Yilmaz T, Cakir 

B, Tuomilehto J; TURDEP-II Study Group: Twelve-year trends in 

the prevalence and risk factors of diabetes and prediabetes in Turk-

ish adults. Eur J Epidemiol 28, 169–180 (2013)

 21. Javed F, Ahmed HB , Mehmood A, Bain C, Romanos GE: Eff ect of 

nonsurgical periodontal therapy (with or without oral doxycycline 

delivery) on glycemic status and clinical periodontal parameters in 

patients with prediabetes: A short-term longitudinal randomized 

case-control study. Clin Oral Investig 18, 1963–1968 (2014)

 22. Javed F, Al-Kheraif AA, Rahman I, Millan-Luongo LT, Feng C, 

Yunker M, Malmstrom H, Romanos GE: Comparison of clinical 

and radiographic periodontal status among habitual waterpipe 

smokers and cigarette smokers. J Periodontol (2015) Aug 22, doi: 

10.1902/Jop.2015.150235 [Epub Ahead of Print]

 23. Javed F, Al-Kheraif AA, Al Amri MD, Mikami T, Vohra F, 

Warnakulasuriya S, Romanos GE: Periodontal parameters and 

whole salivary cytokine profi les among habitual gutka chewers and 

non-chewers. J Periodontol 86, 689–695 (2015)

 24. Javed F, Chotai M, Mehmood A, Almas K: Oral mucosal disor-

ders associated with habitual gutka usage: A review. Oral Surg Oral 

Med Oral Pathol Oral Radiol Endod 109, 857–864 (2010)


