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Background: Diabetes mellitus is a major health problem in the world. The present study was 

conducted to compare neutrophil function in diabetic and healthy subjects with chronic 

generalized periodontitis. Materials & Methods: The present study was conducted on 60 

subjects who were divided into two groups of 30 diabetics (Group I) and 30 nondiabetics with 

chronic periodontitis (Group II) (Control). Chemotaxis, phagocytosis of P. gingivalis and super 

oxide estimation was done. Results: The mean neutrophil chemotaxis in group I was 19.2 and in 

group II was 31.5. The difference was significant (P< 0.05). The phagocytosis of P. gingivalis 

was assessed by mean particle number (MPN) and in group I was 1.52 and in group II was 3.59. 

The difference was significant (P< 0.05). The mean microbicidal activity in group I was 5.62 and 

in group II was 12.47. The difference was significant (P< 0.05). The mean super oxide released 

in group I was 109.4 and in group II was 25.6. The difference was significant (p< 0.05). 

Conclusion: Authors found that impaired neutrophil chemotaxis, defective phagocytosis of P. gingivalis, 

reduced intracellular killing capacity of neutrophils and increased in super oxide released by PMN's was 

observed in diabetic patients. 
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INTRODUCTION 

Diabetes mellitus (DM) is a major health 

problem in the world. Approximately 5% of 

diabetics are classified as type-1 (insulin 

dependent DM), a condition characterized 

by abrupt onset at any age, destruction of 

pancreatic islet cells, and dependence on 

exogenous insulin.1 The more prevalent 

form of diabetes is type-2 (noninsulin 

dependent DM), a condition which often 

develops over a period of time, involves 

reduced responsiveness of tissues to 

circulating insulin, and is often controlled by 

diet or oral hypoglycemic agents. Both types 

are characterized by hyperglycemia, 

hyperlipidemia, and associated 

complications.2 

Periodontal diseases are one of the most 

common oral diseases worldwide. They are 

the single principle cause of tooth mortality 

in human beings.3 Although now it has been 

unanimously accepted that periodontal 

disease is the resultant of an interaction 

between microbial plaque and the resultant 

inflammatory and immunological changes 

within the periodontal tissues, it is also 

recognized that the nature and severity of 

this interaction in turn may be modified by 

many systemic factors, including hormonal 

changes, nutritional deficiencies, blood 

dyscrasias, drug ingestion, aging or a 

compromised immune system.4 

Neutrophils from periodontitis patients 

generate abnormally high levels of oxygen 

radicals in response to stimuli. This is an 

important bactericidal mechanism, but the 

same mechanism has the potential to induce 

tissue destruction. In diabetic patients with 

periodontitis, super oxide release is 

enhanced due to both hyperglycemic state 

and periodontitis condition which brings 

about pronounced tissue destruction when 

compared to healthy subjects with 

periodontitis.5 The present study was 

conducted to compare neutrophil function in 

diabetic and healthy subjects with chronic 

generalized periodontitis. 

MATERIALS & METHODS 

The present study was conducted in the 

Department of Periodontics. It comprised of 

60 subjects who were divided into two 

groups of 30 diabetics (Group I) and 30 

nondiabetics with chronic periodontitis 

(Group II) (Control).  

Demographic profile of subjects was 

recorded. Parameters such as plaque index, 

gingival index and clinical attachment for 

each patient were recorded. Five milliliters 

of venous blood was drawn from the 

antecubital vein with a needle and a 

disposable syringe; 2.5 ml of this blood was 

transferred into a plain vial (for 

phagocytosis), and the remaining 2.5ml into 

the vial containing EDTA and transported to 

the laboratory. Chemotaxis, phagocytosis of 

P. gingivalis and super oxide estimation was 

done. Results thus obtained were tabulated 

and subjected to statistical analysis. P value 

less than 0.05 was considered significant. 

RESULTS 

Table I shows that mean neutrophil 

chemotaxis in group I was 19.2 and in group 

II was 31.5. The difference was significant 

(p< 0.05). 

Table II shows that phagocytosis of P. 

gingivalis was assessed by mean particle 

number (MPN) and in group I was 1.52 and 

in group II was 3.59. The difference was 

significant (p< 0.05). 

Table III shows that mean microbicidal 

activity in group I was 5.62 and in group II 
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was 12.47. The difference was significant 

(p< 0.05). 

Table I Neutrophil chemotaxis in both 

groups 

Groups Mean p- value 

Group I 19.2 0.01* 

Group II 31.5 

*p<0.05 is considered significant 

Table II Phagocytosis of P. Gingivalis 

Groups Mean p- value 

Group I 1.52 0.01* 

Group II 3.59 

*p<0.05 is considered significant 

 

Table III Microbicidal activity  

Groups Mean P value 

Group I 5.62 0.01* 

Group II 12.47 

*p<0.05 is considered significant 

 

Graph I shows that mean super oxide 

released in group I was 109.4 and in group II 

was 25.6. The difference was significant (P< 

0.05). 

 

 

Graph I Super oxide release assay 
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DISCUSSION 

Diabetic patients with chronic periodontitis 

have depressed chemotaxis compared with 

non-diabetic patients with chronic 

periodontitis. Neutrophils from periodontitis 

patients generate abnormally high levels of 

oxygen radicals in response to stimuli. This 

is an important bactericidal mechanism, but 

the same mechanism has the potential to 

induce tissue destruction. In diabetic patients 

with periodontitis, super oxide release is 

enhanced due to both hyperglycemic state 

and periodontitis condition which brings 

about pronounced tissue destruction when 

compared to healthy subjects with 

periodontitis.6 Although the comparison of 

neutrophil chemo taxis in diabetic patients to 

their periodontal status has been studied 

extensively, not many studies have 

correlated the other PMN functions such as 

phagocytosis, killing, and super oxide 

release in diabetics with their periodontal 

status.7 The present study was conducted to 

compare neutrophil function in diabetic and 

healthy subjects with chronic generalized 

periodontitis. 

In present study, we found that mean 

neutrophil chemotaxis in group I was 19.2 

and in group II was 31.5. The phagocytosis 

of P. gingivalis was assessed by mean 

particle number (MPN) and in group I was 

1.52 and in group II was 3.59. Shetty et al8 

evaluated PMN functions in 15 diabetic 

patients with chronic generalized 

periodontitis. Chemotaxis, superoxide 

production, phagocytosis and killing 

of Porphyromonas gingivalis by diabetic 

PMNs were evaluated relative to healthy and 

matched controls. These analyses revealed a 

significant depression in the number of 

diabetic PMNs migrating along an fMLP 

gradient. In addition, a significant 

enhancement of diabetic PMN superoxide 

production was observed. Phagocytosis and 

killing by diabetic PMN of P. gingivalis was 

also impaired significantly. 

We found that mean microbicidal activity in 

group I was 5.62 and in group II was 12.47. 

The mean super oxide released in group I 

was 109.4 and in group II was 25.6. 

Polymorphomuclear neutrophils represent a 

major cellular component of the innate 

defense system in humans, particularly 

against bacterial infection. PMN are the 

predominate cell type found in early 

inflammatory periodontal lesions and are the 

most numerous host cells in the periodontal 

sulcus (91%).9 PMN are capable of a 

complex array of responses to various 

stimuli including adherence, chemotaxis, 

phagocytosis, and antimicrobicidal activity. 

Neutrophils kill bacteria by either modifying 

bacterial colonization, influencing bacterial 

growth, or through bactericidal activities. 

Killing may be accomplished by either 

oxidative or non-oxidative mechanisms. A 

defect in any of these mechanisms could 

place the host at increased risk to bacterial 

infections.10 

Delamaire et al11 assessed 

polymorphonuclear neutrophil cell 

performance in 61 diabetic patients free of 

infection (40 Type I, 21 Type II) was 

evaluated. PMN chemotaxis was slightly 

lower in diabetic patients than in healthy 

controls and associated with spontaneous 

adherence and increased expression of 

adhesion molecules. The increased response 

to chemiluminescence reflects spontaneous 

activation of PMN cells and increased free 

radical production after stimulation; the 

response was lower in controls. All steps of 

PMNL functioning are altered in diabetic 

patients, which may increase the risk of 



Rao S. Neutrophil function in diabetics. 

 

 IDA Ludhiana’s Journal – le Dentistry Vol.4 Issue 2 2020  Page 43 
 
 

vascular complications and infectious 

episodes. 

Veta E et al12 in their study examined the 

prevalence of diabetes mellitus in 

odontogenic infections and oral candidiasis 

and the influences of diabetes mellitus on 

the clinical manifestations of the infections 

and the neutrophil functions. The 

polymorponeuclear leukocytes from diabetic 

patients, especially those with candidiasis, 

produced less free oxygen radicals and 

exhibited reduced phagocytosis and 

intracellular killing of candida cells 

associated with this reduced 02- generation 

during the infection. These suppressed 

neutrophils increased after treatment but did 

not reach control levels. These results 

indicate that DM is a predisposing condition 

for odontogenic infections and oral 

candiadiasis and that DM complicated 

infections become more severe because of 

neutrophil suppression. 

CONCLUSION 

Authors found that impaired neutrophil 

chemotaxis, defective phagocytosis of P. 

gingivalis, reduced intracellular killing 

capacity of neutrophils and increased in 

super oxide released by PMN's was 

observed in diabetic patients. 
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