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gaya ortodonti pada gigi dapat kam akti fninotrans alam cairan celah gusi. Namun
peningkatan aktivitas asparta ya ortodonti belum diketahui.
Tujuan: (1) mengevaluasi durasi pe vitas aspartat aminotrans- ferase di
dalam saliva berdasarkan durasi pemberian g ) korelasi jarak pergerakan gigi dengan aktivitas
aspartat aminotransferase. Metode: Pengumpulan 20 sampel saliva subjek dilakukan sebelum pencabutan gigi
premolar pertama, sebelum dan sesudah pemberian gaya untuk penarikan kaninus ke distal. Penarikan kaninus
menggunakan gaya interrupted (module chain) sebesar 100g selama 30 hari. Pengambilan saliva dan pengukuran
jarak pergerakan gigi kaninus dilakukan 1 hari, 7 hari, 14 hari, 21 hari, dan 28 hari setelah pemberian gaya.
Pengukuran aktivitas aspartat aminotransferase dalam saliva menggunakan alat spektrofotometer. Hasil: Hasil
penelitian menunjukkan pemberian gaya ortodonti dapat mempengaruhi aktivitas aspartat aminotransferase dalam
saliva (F=25,290, p=0,000). Jarak pergerakan gigi berkorelasi dengan aktivitas aspartat aminotransferase (F=0,429,
p=0,000). Simpulan: aktivitas aspartat aminotransferase dapat digunakan sebagai indikator jarak pergerakan gigi
berdasarkan durasi pemberian gaya.

Keywords: aspartate aminotransferase, indicator, orthodontic force, tooth movement

15



Journal of Dentistry Indonesia 2013, Vol. 20, No. 1, 15-19

INTRODUCTION

The application of orthodontic tooth force always in-
volves acute inflammation response. The application
of orthodontic force causes a reduction of blood flow in
the periodontal ligament reduced and causes a release of
inflammatory mediators. Inflammatory mediators will ac-
tivate osteoclast and osteoblast. The function of osteoclast
is to resorp the bone while osteoblast is forming new bone.
Activity of osteoclasts and osteoblasts can be detected
through biological indicator in gingival crevicular fluid."?

Aspartate aminotransferase is a biological indicator of
tooth movement that released into the gingival crevicular,
fluid.* Aspartate aminotransferase is an enzyme found in
various tissues, this enzyme usually located in the liver
and heart. Aspartate aminotransferase found in the cyto-
plasm and released when cellstindergo death.’ Trauma on
periodontal tissue would stimulate the releasc of aspartate
aminotransferase into gingival crevicular fluid.* Aspartate
aminotransferase activity has been used as an indicator
for bone remodeling and progression of periodontal dis-
ease.® Previous research shewed an increase of aspartate
aminotransferaseé activity in gingival crevicularfluid on
patient with periodontal disease.”!" One study proved
that the increased activity of aspartate aminotransferase
also found on patient’s saliva.’ Several'studies in the field
of orthodonticthave also proved:an increase in aspartate
aminotransferase-activity'in the gingival crévieular fluid
due to orthodontic force.*** Gingival crevicular fluid
collection has"limitations because it requires'a certain
skill to be able.to get-accurate results. Thisdimitation is
due to the small quantity of gingival crevicular fluid and
also prone to contamination of the blood!

Saliva is secreted about 600ml to 1000ml! per day
into oral cavity.”"Salivaican be*tised as an_indicator
of periodontal disease, gingivitis and caries because' it
contains a variety of enzymes, hormones, antibodies,
antimicrobial and growth factors, that'are similar to
blood serum. These components are derived from blood
vessels around salivary glands. They secreted into.saliva
through transcellular process (intracellulat’passive diffu-
sion and active transport) and paracellular(€xtracellular
ultrafiltration). Therefore they represent the components
in the blood serum.!® Until now, little is known whether
the increase activity of aspartate aminotransferase is
related to orthodontic force. Moreover, the correlation
between activity of aspartate aminotransferase with
tooth movement is unclear. This research aimed to
evaluate the effect of orthodontic force application on
salivary aspartate aminotransferase activity in relation to
orthodontic application and distance of tooth movement.

METHODS

This was a clinical experimental research consisted of
serial observations to determine the effect of orthodontic
force on salivary aspartate aminotransferase activity and
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to examine the correlation between tooth movement and
aspartate aminotransferase activity. Twenty orthodontic
patients were informed consented to participate in this
study voluntarily.

The inclusion criteria were: good oral hygiene, good
periodontal tissue and no gingival recession, no bone
resorption, extraction of maxilla first premolars and
canine retraction are required as part of the orthodontic
treatment, agree and sign the informed consent. Twenty
saliva samples were collected at several timepoints:
before extraction of first premolar, at the time of force
application for canine retraction and after force applica-
tion. The canine retraction was done using 100grams
of interrupted force (module chain) for thirty days.
The collectionrof saliva and the measurement of tooth
movement was performed at 1, 7, 14, 21 and 28 days
after force application (Figure 1, 2). After collection,
saliva was stored in -80°C freezer. Salivary aspartate
aminotransferase activity was measured by spectro-
photometer. Reagent. 1 of 1000p L'contained Tris buffer
pH 765 (80mmel/L), L-Aspartate (240mmol/L), MDH
(>600U/L), LDH (>900U/L).was incubated at 37°C for
lémin,réagent 2 (2-Oksaloglutarat andNADH) and in-
cubated at 37°C foralso 1 min, added’'sample of 100uL,
then activity was measured. Tooth movement was the
distance between the distal lateral incisor bracket to the
mesial canine bracket before and after force application
and was measured using a sliding caliper.

The data was analyzed using Kolmogorov-Smirnov for
normality test. Analysis of variance was.used to evalu-
ate the effect of the duration of'erthedontic force on the
salivary aspartate aminotransferase activity and the
distance of tooth movement. If there is any significant
difference was found, the analysis was continued with
multiple comparisonsytest using HSD Tukey. Pearson
correlation test was used to'see the'correlation between
the'distance of tooth hovement, duration of force ap-
plicationrand aspartate’'aminotransferase activities.

| Upper first premolar extraction |

Bond orthodontic bracket
(leveling dan aligning)
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Tooth movement measure
(Lateral incisor-canine)
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Apply interrupted orthodontic
force (100)g) for canine
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Figure 1. Working diagram for measuring aspartat
aminotransferase activity
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Table 1. Pearson Correlation between aspartate aminotrans-
F ferase acitvity, tooth movement and duration of force

Collect saliva and measure the aspartate]

Duration Tooth  AST activity

aminotransferase activity

¥ movement

| Upper first premolar extraction | Duraﬁon - r=0674 r=0482
p=0.000*  p=0.000*

B*’(;“" ertnosonte b'_“‘)‘e‘ Tooth movement  r=0.674 - r=0.472

leveling dan aligning,
p=0.000* p=0.000*
Collect saliva and measure the aspartate AST aCtiVity r=0482 r:0472 -
aminotransferase activity p:0000* p:OOOO*
Apply interrupted orthodontic *Signiﬁcant: p<005

force (100g) for canine
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After 1
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SCUSSION

The statistical tests showed that the aspartate
aminotransferase activity is affected by the duration
of orthodontic force. Moreover statistical test results
also showed there were significant differences in

0.00

Figure 4. Mean and standard deviation of tooth movement

(mm)

1y 7day 14 day 21 day 28 42y aspartate aminotransferase activity before and after
bracket bonding. The results of the present study was
in line with research conducted previously.* The reason
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was due to stimulation of plaque retention at the bracket
which cause gingival inflammation.

This research showed that the activity of aspartate
aminotransferase increased significantly 7 days after
force application. Similar finding was also shown
by previous research using gingival crevicular
fluid.>*" This could occur because the initial wave
of absorption was taken place from 3-5 days after the
application of orthodontic force.>!* However, other
research showed that the aspartate aminotransferase
activity in gingival crevicular fluid increased 14 days
after the application of force.'>!3

The results of statistical tests of this stud
that the duration of orthodonti
distance of tooth moveme
that tooth movements can
application . Furthern
tooth was at 21 days.af and a
that moment the to ecreased 10
study stated th ir d>f-resorptio
occurred at 3-5.d ication.of.orthodontic
force and foll 5-7 daysand t

final wave of] d at 7 to 14 daysy.ir
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The averag i e aminetransfe

and tooth ased a 1 da
application o 1ght be due to reducti
in force beca
module cha
of tissue aro h. Therefore,

orthodontic a ce should be perfo
days applicati e.
CONCLUSION‘ I (

This study concl i
increase the activity of as
detected in saliva. Furthermore
that the duration of orthodontie
tooth movement and aspartate a
activity in saliva. There was a correlation betwee
the activity of aspartate aminotransferase and
tooth movement and duration of orthodontic force
therefore aspartate aminotransferase can be used as
an indicator of the duration of orthodontic force and
tooth movement.
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