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Introduction 

 

During orthodontic tooth movement, periodontal 

tissues respond rapidly to mechanical stress with 

consequent metabolic changes that allow tooth 

movement. This process triggers a cascade 

biological process involving acute inflammatory 

response in periodontal ligament and consequently 

alveolar bone remodeling (Dudic et al., 2006; Kumar 

et al., 2019). The extent of changes during tooth 

movement can be monitored by performing analysis 

of biomarkers in gingival crevicular fluid (GCF), 

such as the enzymes alkaline phosphatase (ALP), 

lactate dehydrogenase (LDH) and aspartate 

aminotransferase (AST) (Kapoor et al., 2019; Kumar 

et al., 2019; Perinetti et al., 2002; Perinetti et al., 

2003; Serra et al., 2003). The aim of our study was 

to assess GCF activity of ALP, AST and LDH from 

mesial and distal sides of the teeth during the      

short-term orthodontic treatment. Comparisons 

between distal and mesial sites were made to 

evaluate whether application of orthodontic force 

causes differences in the activity of the above 

mentioned biomarkers in GCF.  

 

Materials and methods 

 

Twenty orthodontic patients (aged 13-28) 

enrolled in the study underwent bilateral extraction 

of the first maxillary premolars as part of the 

orthodontic therapy. Distalization force using elastic 

chain was applied on one of the maxillary canines 

representing the test canine (TC) whereas 

contralateral canine was affected only by the passive 

force from the stainless steel wire and represented 

the control canine (CC). Informed consent was 

obtained from all patients and study protocol was 

approved by the Ethics Committee of the Faculty of 

Dentistry. GCF samples were collected before and 7, 

14 and 21 days after application of orthodontic force 

using paper strips (Whatmann, 2x5 mm) from the 

distal (compression) and the mesial (tension) sides 

of both canines using the method proposed by Koss 

et al. (2009). After collection, they were placed in 

eppendorf tubes, 250 μL of PBS pH=7.4 (phosphate 

buffer saline) were added and kept at -20˚C until 
analysis. ALP, AST and LDH activity was 

determined using commercially available enzyme 

kits, according to manufacturer’s instructions. The 

statistical analysis was performed using SPSS 20 for 
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Windows (SPSS, Chicago, IL, USA). The Wilcoxon 

signed rank test was employed to evaluate 

significant differences (at 5% level (P≤0.05)) 

between mesial and distal sites, at each time point. 

Mann Whitney U test was used for independent 

sample analysis.  

   

Results and discussion 

 

ALP, AST and LDH activity in GCF measured 

at the CC showed no significant changes during 

treatment as a result of lack of orthodontic force. 

The low enzyme activity observed in every sampling 

point shows insignificant bone resorbtion and bone 

deposition in both sites of CC. Before application of 

orthodontic force, there were no significant 

differences in the ALP, AST and LDH activity 

between the distal and mesial measurement sites of 

the TC. The mean values for ALP activity on the 

mesial sites were lower the ALP activity on the 

distal sites. Significant differences in the mean ALP 

activity were observed at all occasions after the 

application of orthodontic force when compared to 

baseline. Thus, statistically significant differences in 

GCF ALP activity were seen from day 7 until the 

end of the treatment with peak enzyme activity 

measured 14 days after orthodontic force 

application. However, the comparison of ALP 

activity between distal and mesial sites revealed no 

significant differences. These findings indicate that 

there is an evident ongoing process of bone 

deposition on both mesial and distal sites of the 

distalized canine. Mean values for AST activity in 

GCF were slightly higher on the distal side 

compared to the mesial side, but the differences 

were not statistically significant. Peak AST activity 

was determined on 21 day after beginning of the 

treatment. This is probably due to the greater bone 

resorption process that occurs on the compression 

site. Peak LDH activity was observed on day 21 of 

the treatment. The analysis of LDH activity revealed 

higher enzyme activity on the mesial than the distal 

site of the tested canine. This finding implies on 

greater bone resorption that occurs on the 

compression site of the distalized canine due to 

distalization force. The comparison of AST and 

LDH activity on the compression sites revealed no 

significant differences during short-term orthodontic 

treatment.   

Conclusion 

 

The application of orthodontic force resulted in 

changes in the activity of ALP, AST and LDH in 

GCF. The results suggest that these biomarkers may 

reflect a part of the biological activity in the 

periodontium during early phases of orthodontic 

treatment and therefore be used to prevent and stop 

adverse effects from the orthodontic treatment.   
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