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ABSTRACT 
Objective: This study compared the concentration of 
salivary lactoferrin in patients with and without chronic 
periodontitis and investigated correlations with clinical 
variables of the disease. 
Methods: The study included 102 participants (51 cases and 
51 controls) who presented at the Periodontology Clinic of 
University of Benin Teaching Hospital and met the selection 
criteria of ‘4mm and above’ periodontal probing depths 
(PPD) and positive bleeding on probing (BOP) using 
community periodontal index (CPI) probe. Healthy 
participants (controls) were patients that had PPD less than 
or equal to 3mm, absence of BOP and simplified oral 
hygiene index (OHI-S) not more than 1.2. Baseline OHI-S 
and CPI scores were recorded. Saliva samples were collected 
and analyzed using enzyme-linked immunosorbent assay. 
All data were analyzed with the Statistical Package for 
Social Sciences (SPSS) version 22.0. 
Results: There was a statistically significant difference 
between the mean (SD) lactoferrin concentration of control 
participants 5.27(0.59) mg/l and case participants 6.74(0.61) 
mg/l (p<0.001). Participants with probing pocket depths 
(PPD) of 6mm or more had a significantly higher mean 
concentration [6.85(0.06) mg/l] than that of those with PPD 
4-5mm [6.71(0.67) mg/l] (p < 0.001) Lactoferrin levels were 
highest in participants with ‘poor’ oral hygiene [6.85(0.60) 
mg/l] and lowest in those with ‘good’ oral hygiene 
[6.65(0.83) mg/l]. 
Conclusion: Salivary lactoferrin levels were higher among 
participants with chronic periodontitis than those without 
chronic periodontitis and correlates positively with the main 
clinical characteristics of the disease 
Keywords: Lactoferrin, saliva, chronic periodontitis, clinical 
correlates. 
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INTRODUCTION: 
Periodontitis is a chronic inflammatory disease of the 
periodontium caused by the interaction of micro-
organisms with the host immune system.1, 2 The 
inflamed gingival sulcus contains a large amount of 
polymorphonuclear (PMN) leukocytes which play 
both a protective and destructive role in the 
pathogenesis of periodontal disease.3, 4 When PMN 
leukocytes phagocytose microorganisms, they 
generate reactive oxygen species (ROS) during the 
oxidative killing/degradation of these organisms. 2 

Reactive oxygen species and cytokines are believed 
to be largely responsible for the periodontal tissue 
destruction that subsequently accompanies 
periodontal inflammation.2 A number of biomarkers 
such as matrix metalloproteinases (MMPs), 
interleukins and tumor necrosis factor - alpha, are 
being investigated as useful candidates for early 
diagnosis of chronic periodontitis.5,6 However, most 
of these markers detect periodontal destruction 
rather than the initial oxidative stress that occurs 
during periodontal inflammation.5 
The pathogenesis of chronic periodontitis and a wide 
range of disorders such as arthritis, adult respiratory 
distress syndrome, Alzheimer’s disease and 
Parkinson’s disease are strongly linked to oxidative 
stress arising from the imbalance between ROS and 
the host antioxidant system.7,8,9. Ferric ions and 
sometimes copper ions catalyze formation of highly-
reactive oxygen species such as hydroxyl radical. The 
accumulation of hydroxyl radicals results in cellular 
breakdown, tissue and DNA damage.8 Thus, 
sequestration of ferric ions is vital in the antioxidant 
defence.9  
Antioxidant mechanisms sequestrate ROS before 
they inflict damage to the tissues. Hence, natural 
antioxidants in humans are studied to determine 
their usefulness as reliable biomarkers of periodontal 
disease.10 
Lactoferrin (LF) is a host defense factor that reflects 
the degree of oxidative stress and thus severity of 
periodontal inflammation.11 It is an iron-binding 
glycoprotein belonging to the transferrin family and 
a component of a number of human secretions 
including saliva and gingival crevicular fluid (GCF).12 
It is synthesized by exocrine glands and neutrophils 
in infected and inflamed sites.13 It chelates two ferric 
ions per molecule resulting in less concentration of 
free iron radicals in body fluids.14 This inhibits 

microbial growth and hinders the formation of ROS 
and related inflammatory processes.13 
Polymorphonuclear (PMN) leukocytes are the only 
leukocytes that store LF in their secretory granules in 
large amounts with only trace content in serum.15 
Traditionally, qualitative assessment of GCF has 
been helpful in determining the state of active 
disease, response to periodontal therapy, and the 
nature of the process occurring within the supporting 
periodontal tissues.16 However, technical concerns 
regarding the collection and analysis of GCF samples 
stimulated research trends towards analysis of saliva 
into which the constituents of GCF flow.17 Such 
technical concerns include, the extremely low 
volume of GCF in healthy sulci, high viscosity of the 
GCF, long collection period when using 
micropipettes and the  risk of trauma due to 
prolonged holding time.2, 18 

Saliva is a readily available fluid containing locally-
produced microbial/host response mediators and 
systemic (serum) markers, that aid the diagnosis of 
chronic gingivitis and chronic periodontitis.19 Also 
the method of collection is less technical. Hence, 
there is increasing evidence supporting the use of 
saliva as a non-invasive tool for monitoring 
biomarkers in healthy and pathological conditions.20 
Though saliva cannot give site-specific information 
like GCF, they are useful for whole mouth follow-
up.19 Extensively researched biomarkers such as the 
MMPs have been found in whole stimulated saliva of 
patients with chronic periodontitis thus use of saliva 
as a diagnostic medium is not new in periodontics.21 
Salivary LF is derived mainly from the salivary glands 
and the GCF during periodontal inflammation. It is 
both bacteriostatic and bacteriocidal.22, 23 Thus, LF in 
saliva represents an important defense factor against 
bacterial injuries including those related to 
Streptococcus mutans and periodontopathic 
bacteria.13 This is through its ability to decrease 
bacterial growth, biofilm development, iron 
overload, reactive oxygen formation and 
inflammatory processes.  Similar qualities of LF in 
pancreatic fluid have led to the establishment of 
faecal LF as a sensitive marker of inflammatory 
bowel disease as well as predictor of impending 
clinical relapse. 24 -27 In the GCF, significantly higher 
levels of lactoferrin have been found in periodontal 
pocket areas compared to healthy gingival sulcus.28 
A raised GCF lactoferrin level in periodontitis is thus 
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expected to reflect in the salivary lactoferrin 
concentration in an appropriate manner when 
inflammatory salivary gland diseases are excluded. 
This study compared the concentration of salivary 
lactoferrin in patients with chronic periodontitis and 
without chronic periodontitis and their clinical 
correlations. 
METHODOLOGY: 
This cross-sectional study was conducted in the 
Periodontology Clinic of the University of Benin 
Teaching Hospital (UBTH), Benin City, Edo State, 
Nigeria. The protocol for human participation was 
approved by the Ethics and Research Committee of 
the UBTH. Participants who met the selection criteria 
were recruited after obtaining informed consent. 
Demographic details such as gender, age, highest 
level of education and occupation were recorded, as 
well as information on previous dental treatment.  
Case participants were selected as those who met 
the selection criteria of ‘4mm and above’ periodontal 
probing depths (PPD) and positive bleeding on 
probing (BOP) using community periodontal index 
(CPI) epidemiological probe. Healthy participants 
(control) were selected from patients with PPD less 
than or equal to 3mm, absence of BOP and good 
simplified oral hygiene index (OHI-S).4, 29 Strict 
exclusion criteria were followed discarding patients 
less than 18 years of age, those that had more than 
two PPD sites per dentition, pregnant or lactating 
women, menopausal and postmenopausal women, 
those with history of smoking, those with acute 
infections like acute apical periodontitis, rhinitis, 
typhoid fever within the last two months.  Baseline 
recording of clinical parameters was done using OHI-
S and CPI-modified.29, 30  
The participants thereafter rinsed their mouths with 
water for 30seconds, spat out and waited for 10 
minutes before chewing on paraffin wax. This was to 
limit the incidence of saliva contamination with 
blood. The paraffin wax was chewed at a constant 
rate of one chew per second and saliva collected 
every 15seconds by spitting into a vial until a 
minimum of 2 milliliters of saliva sample was 
obtained.31 Chewing was alternated between each 
side of the dentition every 15seconds for 1minute.  
The stimulated saliva samples were transported in an 
ice pack medium to the UBTH chemical pathology 
laboratory, where it was stored in an ultra-freezer at 
-80oC to avoid repeated freeze-thaw cycles. It took 

five weeks to collect the samples from all 
participants. After the collection period, saliva 
samples were thawed and analyzed in the laboratory 
using Enzyme-Linked Immunosorbent Assay 
(ELIZA). All data were analyzed using the Statistical 
Package for Social Sciences (SPSS) version 22.0 for 
frequency distributions, cross-tabulation, means and 
standard deviation.  Independent sample t-tests 
were used to determine the statistical significance 
pattern between the salivary lactoferrin 
concentration of participants with and without 
chronic periodontitis. One-way analysis of variance 
(ANOVA) was applied to compare LF at the different 
levels of OH status. P values less than 0.05 were 
considered statistically significant. 
RESULTS: 
A total of 102 participants (51 cases and 51 control 
participants) who met the selection criteria were 
recruited for the study.  
Majority of the control participants (54.9%) were less 
than 41 years of age while the majority of case 
participants (53.0%) were 41 years and above. 
Professionals and students (94.1%) constituted the 
majority in the control group while the case group 
was more of professionals and traders/craftsmen 
(68.6%). There was a slight female predominance (M: 
F, 1:1.1 and 1:1.2) in both the control and case group 
respectively. 
More than half of the participants [27 (52.9%)] with 
periodontal disease had fair oral hygiene All 
participants bled on probing. All participants had 
periodontal pockets with 41 (80.4%) of them 
recording 4-5mm depth. [Table 2] 
There was a statistically significant difference 
between the mean lactoferrin concentration of 
control participants and case participants (p<0.001). 
The case participants had a higher mean (SD) of 
6.74(0.61) mg/l compared to participants in the 
control group 5.27(0.59) mg/l.[Table 3] 
The difference in the mean lactoferrin concentration 
of both PPD groups was statistically significant 
(p<0.001), participants with probing depths of 6mm 
or more had a higher mean (SD) concentration of 
6.85(0.06) mg/l compared to those with PPD of 4-
5mm [6.71(0.67) mg/l]. [Table 4]. Lactoferrin levels 
were highest in those with poor oral hygiene and 
lowest in those with good category. However, 
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statistical analysis showed no significance. (p= 
0.414). [Table 5].
 
Table 1: Participants Demographics 

 Control 
n (%) 

Cases 
n (%) 

Total 
 n (%) 

Age    
<30 13(25.5) 8(15.7) 21(20.6) 
31 -40 15(29.4) 16(31.4) 31(30.4) 
41 -50 12(23.5) 8(15.7) 20(19.6) 
51 -60         6(11.8) 9(17.7) 15(14.7) 
61 -70       5(9.8) 10(19.6) 15(14.7) 
Sex    
Male 24(47.1) 23(45.1) 47(46.1) 
Female 27(52.9) 28(54.9) 55(53.9) 
Occupation    
Professional 27(52.9) 28(54.9) 55(53.9) 
Students 21(41.2) 7(13.7) 28(27.5) 
Traders/Craftsmen 1(1.9) 10(19.6) 11(10.8) 
Retired/Unemployed 2(3.9) 6(11.8) 8(7.8) 
Educational Status    
Tertiary 47(92.2)            35(68.6) 82(80.4) 
Secondary 4(7.8)  10(19.6) 14(13.7) 
Primary 0(0.0) 4(7.8) 4(3.9) 
Informal 0(0.0) 2(3.9) 2(2.0) 
Total 51 (100.0) 51 (100.0) 102 (100.0) 

 
 
Table 2:  Clinical parameters of participants with periodontitis (case group)  

Clinical parameters                                                                              n(%) 
Oral Hygiene Status 
Good                                                                                                        14(27.5) 
Fair                                                                                                           27(52.9) 
Poor                                                                                                          10(19.6) 
 Bleeding on Probing 
  Absence of Bleeding                                                                        0(0.0) 
  Presence of Bleeding                                                                       51(100.0) 
  Probing pocket Depth 
  Probing depth 4 -5 mm                                                                   41(80.4) 
  Probing depth 6mm or more                                                        10(19.6) 
Total                                                                                                          51(100.0) 

 
Table 3: Comparison of mean salivary lactoferrin concentrations between control participants and case 
participants. 

  n Mean  SEM    t P value 
Lactoferrin Concentration 
(mg/l) 

Control 51  5.27 0.59 -11.99 <0.001* 

 Case 51 6.74 0.61   
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Table 4:  Comparison of mean salivary lactoferrin concentrations between case participants by pocket depth. 

                                                             n Mean±SD                 t p-value 
 Probing depth 4-5 mm                        41 6.71±0.67 -4.32 <0.001 
 Probing depth 6 mm or more              10 6.85±0.06   

 
 
Table 5: Relationship between the mean lactoferrin concentrations and OHI-S  

  n Mean±SD p-value 
OHI-S Good 14 6.65±0.83 0.414 
 Fair 27 6.84±0.04  
 Poor 10 6.85±0.60  

p-value was calculated by one-way analysis of variance 
 
DISCUSSION 
This study was conducted among adults above 18 
years of age. It comprised of two groups namely the 
case group (51 participants with chronic 
periodontitis) and the control group (51 participants 
without chronic periodontitis).  Majority of the 
participants in the control group were less than 
41years of age while majority of the participants in 
the case group were 41years and above. This finding 
correlates with previous studies that affirmed that 
chronic periodontitis is prevalent in those above 40 
years of age.32, 33 
A slight female preponderance was observed in this 
study for both control (52.9%) and case participants 
(54.9%). This corroborates previous studies which 
reported higher utilization of dental care services by 
females.34, 35, 36, 37 Females have been reported to be 
more conscious about their health and to have a 
more positive attitude towards their dental health. 38, 

39  
Most of the participants (80.4%) in this study had 
tertiary level of education and 53.9% were 
professionals. This could be attributed to the study 
center being located in a university community.  
 Majority of the case participants (52.9%) had fair oral 
hygiene (OH), 27.5% had good OH and 19.6% poor 
OH. However, the result was in slight contrast with 
the study by Ehizele and Akhionbare40 where 
majority of case participants had good OH. This may 
be because their study involved young adults (age 
20- 40years). A study reported that OH standards 
decrease with age stating factors such as increasing 

worries of life, decreasing salivary flow and decline in 
dexterity as reasons41.  
 
Majority of the case participants (80.4%) had probing 
depths of ‘4 to 5mm’ compared with 19.6% who had 
‘6mm and above’. This was similar to 82.4% recorded 
for cases of ‘4 to 5mm’ in another Nigerian study.40  
The average salivary LF concentration of 5.72mg/l for 
the control participants in this study was within the 
normal range for stimulated saliva which is 4.7mg/l to 
8mg/l.10, 11 The average concentration for the case 
participants, was significantly higher than that of the 
control participants. Similar result was obtained by 
Glimvall et al42 signifying that chronic periodontitis 
caused an elevation of the salivary lactoferrin 
concentration. Yadav et al9 and Tsai et al43 recorded 
similar result with GCF samples. This increase of LF 
concentration in chronic periodontitis patients is due 
to the influx of PMN leucocytes to the periodontal 
pocket with subsequent release of LF by the 
neutrophils during the oxidative killing of pathogens. 
In this way, more LF is released into the GCF and 
saliva. Salivary lactoferrin will therefore be useful in 
detecting active chronic periodontitis especially 
those that may be missed during routine clinical 
examination. It will also help to monitor disease 
progression. 
Clinical parameters used in this study correlated 
positively with lactoferrin levels. The higher 
measurements of the parameters corresponded to 
higher LF levels in saliva. Increasing salivary LF 
concentrations were observed from good to poor OH 
status, however the relationship was not significant. 
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Also, average lactoferrin concentration of case 
participants with ‘6mm and above’ probing pocket 
depth was higher than those with ‘4-5mm’ depth. 
This relationship was significant and corroborates 
findings reported by Yadav et al for GCF9.  
CONCLUSION 
Salivary lactoferrin levels among participants with 
chronic periodontitis were higher than that among 
the healthy participants and the levels correlate 
positively with periodontal probing depths and OH 
status of the participants. Assessment of salivary 
lactoferrin levels can be adopted as a simple, non-
invasive method for early detection of chronic 
periodontitis and can be combined with other 
sensitive biomarkers for formulation of high-
accuracy chairside diagnostic kits and possibly kits 
for home use. 
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