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Abstract: Background: periodontitis is a multifactorial oral inflammatory disease char-

acterized by the gradual loss of bone and eventual tooth loss. It starts with microbes and is 

then influenced by the environment. A diverse family of host defense major compounds 

known as antimicrobial peptides react quickly to combat microbial invasion and challenge. 

These little cationic peptides are crucial for the development of innate immunity. The goal of 

this study was to evaluate the blood levels of healthy individuals and patients with perio-

dontitis for cathelicidins and human beta-defensin-1. In this case-control study, 35 healthy 

volunteers (matched exactly by age and sex to the patients) and 50 periodontitis patients 

(aged 20 to 59) participated. In this investigation, periodontal parameters such as plaque in-

dex, gingival index bleeding on probing, probing pocket depth, and clinical attachment loss 

were employed. The levels of cathelicidins and human beta-defensin-1 in patients and con-

trols were estimated using ELISA after blood samples from all individuals were taken. The 

current findings showed that the mean levels of cathelicidin and human beta defensin-1 were 

significantly higher (P˂0.01) in the patient group compared to the control group, and that 

there was no significant correlation with all clinical periodontal parameters. These findings 

support the notion that antimicrobial peptides play a crucial role in periodontitis' inflam-

matory process. 
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Introduction 

    Periodontal disease is a significant public health issue due to its widespread prevalence across the 

world (1). A more severe form of periodontal inflammation is periodontitis. It is a chronic inflammatory 

disease that destroys the periodontium and leads to tooth loss. Different factors, including dental biofilm 

accumulation, poor oral hygiene, and an immune response that is out of balance, can lead to periodontal 

destruction. Periodontitis is believed to have its beginnings in dysbiosis, a disturbance of the oral micro-

biota. An increase in the inflammatory infiltrate is caused by the buildup of bacterial biofilm (2). Complex 

dynamic interactions among specific pathogenic bacteria, harmful host immune responses, and envi-

ronmental variables like smoking are involved in the disease (3). Gingival inflammation, clinical attach-

ment loss, radiographic evidence of alveolar bone loss, sites with deep probing depths, mobility, bleeding 

on probing, and pathologic migration are all typical indicators of periodontitis (4).  

Antimicrobial peptides (AMPs), also called host defense peptides, exerting a cationic nature, are part of 

the innate immune response. AMPs are thought of as naturally occurring antibiotics that fight microbial 

invasion early on (5). Human saliva and GCF contain more than 45 different AMPs (6). They form a con-

tinuous layer on the mucosal surfaces and are generated by the salivary glands and epithelial cells (7). 

According to reports, these AMPs have different but complementary functions in preserving oral health 

and avoiding viral, bacterial, and fungal adhesion and infection (8). The four main AMPs found in the oral 

cavity are defensins, cathelicidins (LL-37), calprotectins, and histatins (9). In a preservative co-evolution 
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with the microbiome, AMPs take part and support a balanced microbiota. Additionally, in addition to 

their antimicrobial action, the AMPs have been shown to have a number of other significant roles in host 

tissues, including wound healing, cell proliferation, and chemotactic for immune cells (10).  

Cathelicidins (LL-37) are AMPs from the family of a-helical peptides without cysteine and located at the 

carboxyl terminus of a 15–18 kDa highly conserved cathepsin-L-inhibitor (cathelin)-like domain (11). Hu-

man cationic antimicrobial peptide (hCAP18), which is found in the oral cavity and respiratory tract, is 

the only delegate of cathelicidins in humans (12). When needed, proteases divide them into a cathelin 

protein and an AMP after they are created and stored in cells as 2-domain proteins.  

They comprise 37 amino acids and get their names from the first two residues at the N-terminus, leucine 

and leucine (13). Monocytes, neutrophils, mast cells, and T-cells are all stimulated by LL-37/hCAP18. 

Numerous investigations have shown that LL-37/hCAP18 is an effective antibacterial against a wide 

range of Gram-positive and negative bacteria, fungi, viruses, and parasites (14). By creating ionic channels 

in the bacterial cell membranes and having the capacity to bind lipopolysaccharide, LL-37/hCAP18 rap-

idly neutralizes bacteria (13).  

Defensins peptides are small, cationic in nature, having two families: α defensins and β-defensins with 

high vital role in innate and adaptive immune system (15). Classified as α-defensins, β-defensins, and 

θ-defensins by the disulfide bond in their molecular structure, β-defensins were found in the constitu-

tively generated epithelial cells of the skin, oral cavity, trachea, stomach, and tonsils. According to re-

ports, HBD-1 has chemotactic activity in a small number of cells, induces active immunity, modulates 

inflammation, breaks down low-density lipoprotein and lipoprotein (α), and improves wound healing 
(16). HBD-1 is an important salivary component of the innate immune defense against an invasion by oral 

microbes. By adhering to chemokine receptors, it signals the adaptive immune system and plays a crucial 

part in attracting immature dendritic cells and T cells. By limiting bacterial colonization and viral infec-

tion, it also preserves the equilibrium of microbial pathogens.  

Previous studies demonstrated elevated HBD-1 levels in people with a variety of oral disorders, includ-

ing lichen planus, leukoplakia, glossitis, glossodynia, and oral discomfort (17). The purpose of this study 

was to compare the serum levels of healthy individuals and patients with periodontitis for LL-37 and 

HBD-1. 

Materials and Methods  

     Subjects: In this case-control study, 50 patients with periodontitis, ranging in age from 20 to 59, with 

a mean age of 38.98±9.88 years were included. While 35 healthy subjects matched with the case group 

were considered a control group, with ages ranging from 20 to 56, and a mean age of 35.088.24 years. This 

study was approved by ethical committee at the University of Baghdad, College of Dentistry (ID No. 378 

in 21/11/2021). 

Calculation of sample size: The sample size was calculated with G Power 3.1.9.7 (program written by 

Franz-Faul of the University of Kiel, Germany), with a study power of 95%, probability alpha error of 0.05 

on both sides, statistical tests are two independent sample T tests, with the effect size assumed to be 0.8 

(large) between two groups under all these conditions, the sample size is 84, so 85 subjects are calculated 

to be sufficient over G Power (18). 

Criteria for inclusion and exclusion: The criteria for inclusion include good general health and no history 

of systemic disease, participants who have not received oral therapy over the past six months, and at least 

20 natural teeth. The exclusion criteria were including; patients with systemic diseases, pregnant women, 

smoking or alcohol dirking, previous periodontal therapy for the last 6 months, antibiotics and/or an-

ti-inflammatory medication in the last 3 months, intake of supplements and wearing orthodontic appli-

ances or prosthodontics. According to the new classification of periodontal disease, a healthy periodon-

tium should have BOP <10%, PPD ≤ 3mm and no probing attachment loss (19) . As well, a patient is a 

periodontitis case in the context of clinical care if interdental CAL is detectable at ≥2 non-adjacent teeth, or 

buccal or oral CAL ≥3 mm with pocketing >3 mm is detectable at ≥2 teeth (20). 
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Oral examination:  A calibrated dentist conducted the clinical examination for each individuals involved 

in the study. Using a periodontal probe of William's graduation, the periodontal status of each tooth was 

evaluated. PLI, GI, BOP, PPD, and CAL are among the periodontal parameters (21,22). 

Sample collection: Three ml of venous blood were taken as a sample from each patient using an aseptic 

approach. Serum was extracted from blood by centrifuging it at 3000 rpm for 10 minutes, and then it was 

divided into tiny aliquots and stored at -20 °C until it was utilized for LL-37 and HBD-1 analysis. 

Measurement of LL-37 and HBD-1: Concentrations of LL-37 and HBD-1 in serum were measured by 

ELISA in accordance with the instructions in the kit's instruction manual (Shanghai, China). 

Statistical analysis: The Pearson correlation coefficient test was used to determine correlations between 

biomarkers and clinical parameters. The T-test was employed to determine the statistical significance of 

differences between groups. Significant P-values have been defined as P<0.05. 

 

Results  

     The results of the present study were based on a comparison of 50 patients with periodontitis to 35 

healthy controls who were matched for age and sex . Figure (1) demonstrates that there was not statisti-

cally significant difference in age between the two groups (P>0.05). 

 

 

 

Figure 1: Case-Control Differ-

ences in Age 

 

 

 

 

Figures (2) and (3) demonstrate that the values of clinical periodontal parameters in patients were signif-

icantly different from those in healthy controls. 

 

Figure 2: The mean values of 

PLI, GI, and BOP in patients 

and control groups 
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Figure 3: The Mean Values of PPD 

and CAL in Patients and Control 

Groups 

 

 

 

As shown in table (1), the current study found a significant increase (P˂0.01) in the mean value of LL-37 in 

the patient group (44.32±10.08 ng/ml ) compared to the control group (27.71±7.81 ng/ml). Additionally, as 

it was shown in table (2), the findings revealed that there was no correlation between LL-37 and perio-

dontal parameters in the patient group. 

Table 1: Mean of LL-37 (ng/ml) Values in patients and Control Groups 

 

LL-37(ng/ml) 

Study groups 
T- test 

(P-value) Patients 

N=50 

Control 

N=35 

Minimum 28.74 8.82 

 

0.000** 

Maximum 89.34 44.96 

Mean 44.32 27.71 

SD 10.08 7.81 

 

Table 2: Correlation between LL-37 (ng/ml) and Periodontal Parameters in patients Group 

Periodontal Parameters 
LL-37 

r p value 

PLI -0.002 0.989 

GI 0.031 0.832 

BOP 0.161 0.264 

PPD -0.045 0.754 

CAL 0.036 0.803 

 

 

This study found highly significant elevation (P˂0.01) in mean value of HBD-1 among patients group 

(589.18±205.38 pg/ml) in comparison to control group (300.02± 148.48 pg/ml), as shown in table (3) . Addi-

tionally, the findings below demonstrate that there is no significant correlation as most correlations are 

weak with either positive or negative between HBD-1 and periodontal parameters in patients group, ta-

ble (4). 
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Table 3: Mean of HBD-1(pg/ml) Values in patients and Control Groups 

HBD-1(pg/ml) 

Study groups 
T- test 

(P-value) Patients 

N=50 

Control 

N=35 

Minimum 82.17 101.37 

 

0.000** 

Maximum 971.92 748.70 

Mean 589.18 300.02 

SD 205.38 148.48 

 

Table 4: Correlation Between HBD-1(pg/ml) and Periodontal Parameters in patients Group. 

Periodontal Parameters 
HBD-1 

r p-value 

PLI -0.177 0.220 

GI -0.150 0.299 

BOP -0.098 0.500 

PPD 0.218 0.127 

CAL 0.211 0.142 

 

Discussion 

    A significant difference was found between the two study groups regarding the PLI. This result was 

consistent with the findings of Levin et al. (2018) (23) and Mahmood (2020) (,24). The plaque index expresses 

the level of dental plaque, and can be used to determine whether or not an individual has poor oral 

hygiene. There is pronounced relationship between poor oral hygiene and increased accumulation of 

dental plaque, high prevalence and increased severity of periodontal disease (25). Results revealed highly 

significant difference in GI between the two study groups, this finding agrees with other local previous 

results conducted by Abbas (2019) (26) and Ibrahim  (2020) (,27).  

These results could be explained by the effect of dental plaque on gingival condition, since the 

accumulation of microbial biofilm on teeth cause gingival inflammation with sign and symptom of 

inflammation (28). Moreover, statistical significant difference in mean value of BOP was found between the 

two study groups, this finding agrees with other previous result of Glimvall et al. (2012)(29).  

Absence of bleeding on probing indicates periodontal stability, but its presence shows low specificity as 

an indicator of disease progression (29). Gingival bleeding provides an important objective sign of 

inflammation that has been used as a key parameter in the clinical evaluation of the periodotium. Besides, 

the value of BOP as predictor of future periodontal deterioration seems to significantly increase when 

associated with periodontal pocket depth greater than or equal to 6 mm (30,31). In terms of PPD and CAL, 

this study found that periodontitis patients had high mean PPD and CAL values, whereas the control 

group had normal gingival sulcus and no attachment loss. These findings were consistent with previous 

research conducted by Sakalauskiene et al. (2014) (32) and Tarannum et al. (2017) (33). Collagen fibers and 

connective tissue connection to the tooth are lost as periodontal disease advances, and junctional 
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epithelial cells proliferate apically along the root surface; these structural alterations manifest clinically as 

attachment loss and increased PPD (34). 

In the current study, individuals with periodontitis showed significantly higher serum levels of LL-37 than 

the control group, the increase could be related to a response to pathogenic microbe stimulation and the ex-

istence of an inflammatory process in periodontitis. In parallel with other result findings reported by Cheah 

and colleagues also showed that serum LL-37 level was significantly higher in periodontitis group than per-

iodontal health group, and recommended that those with high serum levels of LL-37 have complete perio-

dontal treatment (35).  

Moreover, Puklo et al. (2008) (36) have demonstrated that unprocessed LL-37 levels in patients with periodon-

titis were significantly higher compared to the healthy control. Increase of this AMPs may be due to the as-

sociation of LL-37 with inflammation during periodontal disease. However, Eick et al. (2014) (37) failed to 

show any differences in level of LL-37 between periodontitis patients and healthy controls. In contrast to this 

finding other study by Turkoglu and colleagues (2017) (38) observed that patients with periodontitis had sig-

nificantly low levels of serum LL-37 than healthy controls. This conflicting result might be caused by differ-

ent techniques of the studies, in the present study analyzed LL-37 in serum was performed by ELISA.  

This technique might detect not only the mature form but also immature forms of hCAP18/LL-37. This pep-

tide is stored in secondary granules of neutrophils as an inactive precursor (39). After neutrophils are stimu-

lated, proteinase 3 releases mature hCAP18/LL-37 from hCAP18 (40). Neutrophils that have been recruited 

and are releasing the hCAP18/LL-37 peptide are crucial to the non-oxidative killing process. It has been 

shown that mature hCAP18/LL-37 has a killing effect on Aggregatibacter actinomycetemcomitans (41), which is an 

important periodontopathogen for periodontitis. Growing evidence indicates that AMPs, including LL-37, 

take part in the pathomechanism of various diseases including, periodontitis. Furthermore, because LL-37 

possesses a broad spectrum of antimicrobial activities and can directly kill a variety of Gram-positive and 

Gram-negative bacteria (42,43,44), it is probably to have a role in immune defense processes during infectious 

disorders. The present study showed no significant correlation between LL-37 and clinical periodontal pa-

rameters in patients, which was consistent with prior findings (Turkoglu et al., 2017) (38).  

No correlation between LL-37 and periodontal parameters may be attributed to that periodontitis cases with 

a relatively fair oral hygiene were included in this study. This outcome, on the other hand, is incongruent 

with previous results (45,46) who found positive relationship between periodontal parameters and levels of 

LL-37. 

In the present study, the HBD-1 level in patients with periodontitis group was found to be higher than con-

trol group. This result was consistent with the findings of Yilmaz et al., (2020)  (47) who reported that patients 

with periodontitis had higher levels of salivary HBD-1 and HBD-3 in comparison to periodontally healthy 

controls.  Similarly, Lu et al. (2004) (48) found that HBD-1 mRNA levels in the pocket epithelium of patients 

with severe periodontitis were higher than those in the healthy sulcus epithelium of the same patients. 

HBD-1 levels might increase due to the presence of pathogens or an inflammatory process.  

During bacterial infection and subsequent inflammation, cytokines recruit plasma cells to the epithelium, 

enabling HBD-1 to be released into the tissues (49). According to Mathews et al. (1999) (50) continuous contact 

of the oral mucosa with the commensal microflora can stimulate HBD-1 production even in the absence of 

periodontal disease. 
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On the contrary, Costa and colleagues (2018) (51) reported that periodontally healthy individuals had signifi-

cantly higher levels of HBD-1 when compared to individuals with periodontitis and suggested a potential 

protective role of HBD-1 in periodontitis susceptibility . Dommisch et al. (2005) (52) found decreased human 

HBD-1 mRNA levels in the gingiva of patients with periodontitis compared with healthy controls; however, 

the difference was not statistically significant. This disparity in outcomes could be brought about by varia-

tions in gene copy numbers and responses to bacterial stimulation. In addition to methodological variations, 

another aspect of the study is the sample age and stage of periodontitis. 

Another notable finding in this study is that there is no significant association between HBD-1 and clinical 

periodontal parameters. Although HBD-1 levels were high in this group, periodontal destruction in perio-

dontitis could not be stopped, which may indicate that the other mechanisms are also important in the first 

line of host defense (53). Likewise Costa et al. (2018) (51) discovered no significant correlations between HBD-1 

and periodontal parameters. Overall, there is a non-significant correlation between AMPs and clinical peri-

odontal parameters in this study, suggesting that this systemic increase in AMPs is not sufficient to protect 

patients from periodontal destruction. The limitations of the current study are; the sample size in this study 

was relatively small, as well study only two types of AMPs, as other types also has a role in the pathogene-

sis of periodontitis. 

Conclusion 

Elevated LL-37 and HBD-1 levels in patients may form the initial response against infection and 

thus could function as an early diagnostic marker of periodontitis. There is no significant correlation be-

tween AMPs and clinical periodontal parameters in patients, suggesting that this systemic increase of 

AMPs is insufficient to fully protect individuals against periodontal destruction. 
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 اللثة بألتهاب المصابين المرضى مصل في Cathelicidins and Human Beta Defensins-1)) للميكروبات المضادة الببتيدات مستويات

     نيران عبدالله   ,  يبتول حسن هاشم الغراب,   الدراجي فاطمة زيدان مهاوي

 المستخلص:

  كذلك  ويتأثر  الدقيقة  الحية  الكائنات  طريق  عن  يبدأ.  المطاف  نهاية  في  الأسنان  وفقدان  للعظام  التدريجي  بألتدمير يتميز  العوامل  متعدد   الفم  التهاب  مرض  هو  اللثة  التهاب:  الخلفية:  المستخلص

 الصغيرة   الموجبة  الببتيدات  هذه  وتلعب ,  الميكروبي  الغزو  لمواجهة  مبكر  وقت   في   تعمل  والتي   للمضيف  الدفاع  جزيئات  من  النطاق  واسعة  فئة   هي   للميكروبات   المضادة  الببتيدات.  البيئية  بالعوامل

  مصل   في  (cathelicidins and human beta defensins-1) للميكروبات المضادة الفمويه الببتيدات مستويات لتقييم الدراسة هذه أجريت. الفطرية المناعة تطوير في مهمًا دورًا

  هذه   في  المرضى  مع  جنسهم  و  أعمارهم  مطابقة  تمت  سليمًا  متطوعاً  وثلاثون  خمسة  و  ،  عامًا(  59-20)  بين  أعمارهم  تتراوح  مريضًا  خمسون  شارك.  الاصحاء  والأشخاص  اللثة  التهاب  مرضى

   . الدراسه

   الاليزا  تقنية  بواسطة الببتيدات تلك  مستويات تقدير  تم  ثم  ، الأشخاص جميع  من الدم عينات جمع تم.  PLI, GI, BOP, PPD and CAL)) هي الدراسة هذه في المستخدمة اللثة معلمات

  المتغيرات  جميع  مع(  P>0.05)  معنوية  علاقة  توجد   لا   ،  ذلك  على  علاوة  ،  بألأصحاء   مقارنة   المرضى  في   الببتيدات  تلك  مستويات  في (  P <0.01)  معنوية  زيادة  الحالية  النتائج  أظهرت.  

 .  اللثه تدمير من المرضى لحماية كافية ليست الزياده تلك وان اللثة التهاب في الالتهابية العملية في للميكروبات  المضادة للببتيدات المهم الدور على دليلاً  النتائج هذه تقدم.  اللثوية السريرية
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