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Osteoporozlu Ratlarda IL-18 Seviyesi
IL-18 Level in Osteoporotic Rats

GiRiS

Kemik duragan bir doku olmayip hayat
boyu devam eden bir yapim yikim déngusi
icerisinde strekli degisime ugrar (1). Bu don-
glyd, birbiriyle sikica iliskili iki stire¢ olustu-
rur. Bunlar osteoklastlarca yiurttilen kemik
ytkimi ve hemen ardindan gelisen ve osteob-
lastlarca yuritilen kemik yapimidir (2).

Osteoblastlar ve osteoklastlar kemik ili-
ginde bulunan hemopoetik progenitor hiic-
relerden ve mezenkimal stromal hicreler-
den gelisir (3). Belirli sistemik hormonlarin
yani sira, bazi sitokinler ve buytime faktorle-
ri bu htcrelerin olusumunun diizenlenme-
sinde 6nemli rol oynayarak fizyolojik sart-
larda kemikteki yapim yikim dongtstnin
parakrin olarak kontrol edilmesinde 6nemli
rol alirlar (4).

Postmenopozal dénemin ilk dekadinda
azalan ostrojen seviyeleri hizli bir kemik
kaybina ve fraktir riskinde artiglara yol ag-
maktadir (5) Ostrojenin inflamatuvar sitokin-
lerin tretimi tizerindeki baskilayici etkisinin
bu donemde ortadan kalkmasi ile osteoklas-
togenezin ve sonugta da kemik yikiminin
hizlandig1 bircok yazar tarafindan belirtil-
mistir (4,5,6).

Ortodontik dis hareketinin baslangici, pe-
riodontal vazodilatasyonla beraber kapiller-
den lokositlerin cikisiyla karakterize akut
enflamatuar bir olaydir. Sitokinler, mono-
niikleer hiicrelerden salinan yerel biyokim-
yasal mediatorler olup, dogrudan yada do-
layl olarak kemik hiicrelerini etkilemektedir
(7). Guniumizde bilinen ellinin tzerinde si-
tokin vardir. Bunlar arasinda interlokinler,
interferonlar, kemotaktik faktorler, timor
nekrozis faktorler, koloni uyarici faktorler ve
biytme faktorleri sayilabilir. Bu sayilan sito-
kinlerin hepsi fibroblastlar ve osteoblastlar-
dan oldugu gibi, I6kositlerden de kaynakla-
nabilir. In vitro olarak yapilan calismalarda,
bu sitokinlerden 6zellikle interlokin 18 ve
1R (IL-16 ve IL-1RB), IL-2, timor nekrozis fak-
tor- 5 (TNF-) ve interferon gamma’nin (IFN-
B) kemik yikiminda énemli rol oynadiklari
gosterilmistir(8). Interlokin-1, bir mono-
sit/makrofaj triinu olup, fibroblastlarin co-
galmalarina, kemik yikimina ve kikirdak do-
kularin kictlmesine sebep olur. IL-1, sinov-
yal hicrelerden, fibroblastlardan ve diger
bir ¢ok hiicrelerden prostaglandinlerin (PG)
ve kollajenazlarin salinimina sebep olurken
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INTRODUCTION

Bone is not a static tissue and permanently
undergoes a series of changes within frame-
work of a cycle composed of construction
and destruction (1). This cycle is constituted
by 2 closely associated processes: Bone re-
sorption led by osteoclasts and bone formati-
on performed by osteoblasts taking place just
after the destruction (2).

Osteoblasts and osteoclasts develop from
mesenchymal stromal cells and hematopoie-
tic progenitor cells located in bone marrow
(3). Alongside certain systemic hormones, se-
veral cytokines and growth factors play a sig-
nificant role in regulation of the formation of
those cells, and contribute to the paracrine
management of the resorption-formation
cycle in physiological settings (4).

Estrogen levels which drop during the first
decade of postmenopausal period, lead to a
rapid bone loss and an elevation in fracture
risk (5). Acceleration of osteoclastogenesis re-
sulting in bone destruction due to removal of
the influence of estrogen over synthesis of
inflammatory cytokines, has been mentioned
by many authors (4,5,6).

The beginning of the orthodontic tooth
movement is an acute inflammatory event
characterized by release of leukocytes from
capillaries. Cytokines are local biochemical
mediators, which are released from mono-
nuclear cells, and directly or indirectly have
an effect over bone cells (7). Currently, there
are more than 50 known cytokines. Interle-
ukins, interferons, chemotactic factors, tumor
necrosis factors, colony stimulating factors,
and growth factors may be mentioned among
those. All of those cytokines can originate
from leukocytes as well as fibroblasts and os-
teoblasts. Particularly interleukin 16 and 18
(IL-1R and IL-1B), IL-2, tumor necrosis factor-
B (TNF-R) , and interferon gamma (IFN- %) ha-
ve been shown to have a significant role on
bone resorption (8). Interleukin-1 is a product
of monocyte/macrophage and causes incre-
ase in number of fibroblasts, bone destructi-
on, and a decrease in the sizes of cartilage
tissues. While IL-1 leads to the release of
prostaglandins (PG) and collagenases from
synovial cells, fibroblasts, and many other
cells; stimulates neutrophil secretion, as well.
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ayni zamanda notrofil sekresyonunu uyarir.
Yapilan calismalarda kronik periodontitisli
hastalarin cep sivilarinda; saglkh olan bi-
reylere gore daha yuiksek oranda IL-1 bulun-
mustur (7,8).

Daha once ostrojen eksikliginin oldugu
ratlarda yapilan calismalarda ortodontik
kuvvet uygulanmasi sonucunda osteoporoz-
lu modellerde dis hareketlerinin daha hizlh
ve miktarinin daha fazla oldugu bildirilmis-
tir(9,10).

Bu ¢alismanin amaci, overektomi yapila-
rak osteoporoz olusturulmus ratlarda uygu-
lanan ortodontik kuvvet sonrasinda diseti
cep sivilarindan alinan érneklerde IL-16 se-
viyesini degerlendirmektir.

GERECLER ve YONTEM

Otuzii¢ adet eriskin disi Spraque-Dawley
rat 15 kontrol, 18 calisma grubu olarak ras-
gele iki gruba ayrildi. Calisma grubundaki
ratlara osteoporoz olusturmak amaciyla bi-
lateral overektomi yapildi. Kontrol grubun-
dakilere de sham operasyonu yapildi. Ope-
rasyondan iki ay sonra ratlarin tst keserleri-
nin arasina bir acici zemberek 10 gr kuvvet
uygulayacak sekilde aktive edilerek takildi.
Aktivasyonun hemen akabinde, 3., 7. ve 10.
gunlerinde apareyin uygulandigi dislerin
vestibil yiuzlerinden vestibiil yiizeylerinden
diseti olugu sivisi 6rnekleri (DOS) elde edil-
di (Resim 1). DOS 6rnekleri 6zel olarak tre-
tilen kagit seritler (periopaper®) yardimiyla
Rudin et. al. (11) yontemi kullanilarak elde
edildi. Ornekleme materyalinin salya ile
kontaminasyonunu o6nlemek icin islem st
cenede vestibil ylzeyleri ile sinirlandirildi.
Kagit seritler bir presel yardimiyla sulkus gi-
risine yerlestirildi. 30 saniye bekletildikten
sonra kagit seritlerin hassas terazide 6l¢gtimu
yapildi ve steril eppendorf tiiplerine yerlesti-
rildi. Tupler analiz edilene kadar -20 C
saklandi. Ornekleme sirasinda kanama olus-
turulmamasina 6zen gosterildi, olusan du-
rumlarda ise 6rnekler calisma kapsami di-
sinda birakildi. Analizden hemen 6nce 1000
ml steril NaCl (9mg/ml) kagit seritlere ilave
edildi ve DOS 3000 g'de 20 dk +5 «~C’'de
santriflj edilerek ayristirildi (12).

Sivilardan elde edilen degerlerin istatis-
tiksel analizi Anova testiyle yapildi. Gruplar
arast degisimlerin degerlendirilmesi ise
Mann Whitney U testi ile yapildi.

Gunduiz-Arslan, Kaya, Arslan, Kaya, Hamamci

According to the studies, IL-1 level has been
found to be higher in gingival crevicular flu-
ids (GCF) of patients with chronic periodonti-
tis compared to those of healthy individuals.

By former studies performed on rats with
estrogen deficiency, tooth movements have
been reported to be more rapid and at higher
amounts after application of orthodontic for-
ce in osteoporosis models (9,10).

The aim of this study was to evaluate the
gingival crevicular fluids obtained after app-
lication of orthodontic force on rats with in-
duced-osteoporosis established by ovariec-
tomy.

MATERIALS and METHOD

33 mature female Sprague-Dawley rats
were randomly divided into 2 groups (15
control and 18 study group). Bilateral ovari-
ectomy was performed on rats of the study
group in order to induce osteoporosis. Sham
operation was applied to the control group.
Two months following the operation, an open
coil spring applying 10g force, was placed
actively between the upper incisors of the
rats. Just after the activation, GCF samples
were obtained from vestibule surfaces of the
device-applied rats on 3rd, 7th, and 10th
days (Figure 1). GCF samples were obtained
by the help of specially manufactured paper
strips through usage of Rudin et al. (11) met-
hod. The procedure was limited by the vesti-
bule surfaces of upper jaw in order to prevent
contamination of sample material with sali-
va. Paper strips were placed into the opening
of the sulcus with tweezers. After waiting 30
seconds, paper strips were measured at a pre-
cision balance and placed into sterile Eppen-
dorf tubes. Tubes were stored at -20 «C un-
til analyzed. During sampling, bleeding was
tried to be avoided, however, samples which
shown bleeding despite precautions, were
excluded from the study. Just before the
analysis, 1000 ml steril NaCl (9mg/ml) was
added to the paper strips and GCF was cenri-
fuged and separated at 3000g for 20min. at
+5 oC (12).

Statistical analysis of the values obtained
from fluids, was carried out by Anova test.
Mann Whitney U test was applied for assess-
ment of changes between groups.
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BULGULAR

IL-1B seviyesinin her iki grupta arastirma
glnleri arasindaki farkliligr karsilastirmak
icin uygulanan Anova testinde giinler arasi
farkhilik P<0.001 dizeyinde anlamli bulun-
du. Bu farkhiligin hangi giinlerden kaynak-
landigini tespit amaciyla her iki gruba da Tu-
key HSD analizi yapildi(Tablo1).

Tukey HSD analizi sonuglarina gore;
kontrol grubunun baslangic ve 3. ginleri
arasindaki IL-18 seviyesinde 19.39 (SD
=3.93) artig vardi. 3. ve 7. giinleri arasinda
9.87(SD =1.74) bir azalma, 7. ve 10. glnle-
ri arasinda 6.55(SD =3.86)’lik bir azalma ve
baslangic ve 10. giin arasindaki kargilastir-
mada ise 1.97(SD =21.98)'lik bir farkla
10.glin seviyesi biraz yiiksekti.

Baslangic -3.glin, 3.glin-7. gtin arasindaki
degisiklikler sirasiyla p<0.01 ve p<0.05 dii-
zeyinde anlamli degisiklikler gorulirken, 7.
ve 10. gunler ile baslangic ve izleme giini-
nitin son giintinde ki farkhhk istatistiksel ola-
rak anlamli bir degisiklik tespit edilemedi.

Tukey HSD analizi sonuclarina gore; ca-
lisma grubunun baslangi¢ ve 3. giinleri ara-
sindaki IL-1B seviyesinde 38.16 (SD =4.60)
artis vardi. 3. ve 7. glnleri arasinda
17.70(SD =5.60) bir azalma, 7. ve 10. giin-
leri arasinda 12.52(SD =4.64) lik bir azalma
ve baslangic ve 10. giin arasindaki karsilas-
tirmada ise 8.05(SD =4.02) lik bir farkla 10.
giin seviyesi degeri ylksekti.

Baglangi¢ -3.gun, 3.glin-7. glin arasinda
p<0.001 diizeyinde anlamli degisiklikler
gorultrken, 7. ve 10. gunler ile baglangic ve
izleme gunlnin son gintinde ki farklilik is-
tatistiksel olarak anlamli bir degisiklik tespit
edilemedi.

Calisma ve kontrol gruplarinin arastirma
gtinleri bazinda yapilan karsilastirimasinda
Mann Whitney U testi sonuclarina gore(Tab-

RESULTS

Anova test was applied to compare the IL-
18 level difference between study days in
both of the groups and eventually, the diffe-

rence between days was found to be signifi-
cant (p<0.001). In order to find the day ca-
using this difference, Tukey HSD analysis was
performed in both of the groups (Table 1).
According to the results of the Tukey HSD,
control group was showing an increase
(19.39, SD =3.93) regarding the IL-1B level
between the 1st and 3rd days. While there
was a decrease (9.87, SD =1.74) in IL-1R le-
vels between 3rd and 7th days, again there
was a drop between 7th and 10th days (6.55,
SD =3.86), moreover, the comparison of 1st
and 10th days in terms of IL-18 levels showed
the value of 10th day mildly higher (1.97, SD
=21.98). Whereas differences between 1st
and 3rd day and between 3rd day and 7th
day, were found to be significant (p<0.01 and
p<0.05, respectively), there was no statisti-
cally significant difference between 7th and
10th days or between initial and 10th days.
According to the results of the Tukey HSD
analysis, study group was exhibiting an incre-
ase (38.16, SD =4.60) in IL-1R level between
1st and 3rd days of the study. While there

0-3.glin / days 3-7 giin / days

IL-16 Ortalama Fark Ortalama Fark £SD
*SD/ Mean / Mean
Difference *+SD Difference + SD
(Pg/ml) (Pg/ml)
gg:::g: /" 49s9i393 » 9874174
g:'l'j;’a/ 3816 +460 17.70+5.60

7-10 glin / days 0-10 glin / days

Ortalama Fark £

Ortalama Fark £ SD /

X SD/ Mean
MeagDD(lLfe;ﬁ:ll)c e P Difference * SD P
9 (Pg/ml)
6.55+3.86 NS 1.97+1.98 NS
12.52+4.64 NS 8.051+4.02 NS

Kisaltmalar: Sd:Standart deviasyon, P: 6nem dizeyi, **: p<0.01, ***: p<0.001, NS: anlamsiz
Abbreviations: Sd: Standart deviation P:significance level,** :p<0.01, ***:p<0.001, NS:not significant
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Sekil 1: Digeti olugu sivi

orneklerinin alinmasi.

Figure 1: Sampling of

gingival crevicular fluid.

Tablo I: Her bir gruba ait
aragtirma giinleri arasindaki
farkliliklar veTukey HSD testi

sonuglari.

Table I: Differences between
the study days for each group
and the results of Tukey HSD

test.
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Tablo II: IL-18 seviyesinin
calisma ve kontrol gruplariin
arastirma giinlerine gore
tanumlayici istatistikleri ve
karsilagtirilmalar: (Mann-

Whitney U Testi sonuglari)

Table I: The descriptive
statistics and comparisions of
IL-18 level between study and
control groups with regards to

study days .

122

Gunduiz-Arslan, Kaya, Arslan, Kaya, Hamamci

Calisma vs.
Calisma / Study Kontrol / Control Kontrol /Study
vs. Control
IL-1B Ortalama
Ortalama / Mean (Pg/ml) SD / Mean SD P
(Pg/ml)
Baslangiclar/Beginning 23,86 11,83 8,80 573 e
3. giin/ 3 rd day 62,03 29,53 28,20 11,83 h
7. glin / 7 th day 4433 15,20 17,33 9,90
10. giin/ 10 th day 31,92 11,51 10,78 5,99 i

Kisaltmalar: Sd:Standart deviasyon, P: énem duzeyi, **: p<0.01, ***: p<0.001
Abbreviations: Sd :Standart deviation,P:significance level :**:p<0.01, *** ;p<0.001

lo 2), baslangig gtinlerinin karsilastiriimasin-
da p<0.001 dizeyinde, 3. ginlerin karsilas-
tirlmasinda p<0.01 dizeyinde, 7. ve 10.
guinlerin kendi aralarinda karsilagtiriimasin-
da ise p<0.001 duizeyinde anlamli farklilik-
lar gortlmastur.

TARTISMA

insanlarda biyolojik olarak aktif maddele-
rin ekspresyonunu non-invazif olarak izle-
mek icin, ortodontik ve ortopedik dis hare-
ketleri esnasinda gingival krevikular sivi
(GCF) muhteviyatindaki degisimler incelen-
mektedir. Kemik remodelling strecindeki
maddelerin periodontal ligament (PDL) tara-
findan sentezlendigi dustntlmektedir (13-
19).

Bu calismada sectigimiz diseti olugu si-
visindan (DOS) 6rnek toplama yéntemi da-
ha cok insanlarda kullanilan bir yontemdi.
Ancak daha 6ncede diseti olugu sivisiyla il-
gili farkli rat calismalari yapilmisti (20,21).

interlokin-1 (IL-1) iki formda goriilir: IL-
1alfa ve IL-1beta. interlokin- 1R (IL-1 R) pri-
mer olarak hastalik sartlari disinda dolagim-
da yada viicut sivilarindan sikga rastlan-
maz(22).

interlokin-1R (IL-1R) ise kemik rezorpsi-
yonu ve kemik olusumunun inhibisyonu
acgisindan daha yuiksek potansiyele sahiptir
ve ortodontik dis hareketindeki rolt gegmis-
teki pek cok arastirmanin odak noktasi ol-
mustur. Bu kapsamda, IL-1 § ol¢ilmemistir.

Sitokinler ve enzimler gibi biyolojik ola-
rak aktif maddeler, periodontiumdaki htic-
reler tarafindan ortodontik apareylerin mey-
dana getirdigi strese karsilik eksprese edilir.
Pek ¢ok arastirmanin esas amaci, mekanik
stresi selltler yanita gceviren ve dis hareketi-
ne sebep olan mekanizmalarin agiklanmasi-
dir (23,24).

Ortodontik dis hareketiyle yapilan hay-

was a decrease (17.70, SD =5.60) between
3rd - 7th days regarding IL-1 B level, we de-
termined again a decrease (12.52, SD =4.64)
between 7th-10th days, and an increase
(8.05, SD =4.02) between 1st — 10th days of
the study. Whereas, the differences between
1st - 3rd days and 3rd — 7th days were signi-
ficant (p<0.001), the differences between 7th
— 10th days and Tst — 10th days were not sta-
tistically significant.

As a result of the Mann Whitney U test ba-
sed on comparison of the study days betwe-
en control and study groups, significant diffe-
rences were found for 1st, 3rd, 7th, and 10th
days (p<0.001, p<0.01, p<0.001, p<0.001,
respectively).

DISCUSSION

By examining changes in gingival crevicu-
lar fluid (GCF) content during orthodontic
and orthopedic tooth movements in humans,
expression of biologically active substances
could be monitored non-invasively. Substan-
ces involved in bone remodelling process are
believed to be produced by periodontal liga-
ment (PDL) (13,19).

In the present study, the method we chose
for sampling from GCF, was a technique app-
lied mostly on humans. However, there have
been various studies about GCF on rats
(20,21).

Interleukin-1 (IL-1) has 2 forms: IL-18 and
IL-18. Normally, except presence of a dise-
ase, primarily interleukin-116 (IL-18) does not
often appear in circulation or body fluids
(22). However, interleukin--1R (IL-18) bear a
higher potential for inhibition of bone resorp-
tion and formation. Many investigators have
been focused on its role over orthodontic to-
oth movement. IL-1R has not been measured
within that framework. Biologically active

Tiirk Ortodonti Dergisi 2008;21:118-126
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van calismalarinda PDL de interlokin-18 se-
viyelerinde artis oldugu tespit edilmistir(25-
26).

Daha 6nceki bir ¢calismada ratlarda inter-
lokiin dongtstntn 10 kadar strdagu bildi-
rilmistir(26). Bizde bu nedenle arastirma
periodunu 10 giin olarak belirledik.

Ostrojen eksikliginin erken evresi boyun-
ca kemik kaybi meydana gelir ve artmis ke-
mik turnoveriyle birliktedir. Bu fenomen rat-
larda, maymunlarda ve insanlarda biyokim-
yasal ve radyografik bircok calismada gos-
terilmistir(27-31).

Kemik yikiminin fazla oldugu menapoz-
lu hastalarda diseti olugunda alinan sivi 6r-
neklerinde IL-1B seviyesinin dstrojen eksik-
ligi olmayan bayanlara gore cok fazla farkl
oldugu menapozlu kadinlarda yapilan bir
calismada tespit edilmistir(33).

Postmenapozal doénemde 6strojen azal-
masinin ve artmis kemik turnoverinin orto-
dontik tedavinin seklini ve sonuclarini etki-
lemektedir(9,10,32).

Bizde kemik yikiminin fazla oldugu oste-
oporozlu eriskin ratlarda ortodontik kuvvet
olusturarak diseti olugu sivilarindaki IL 8 se-
viyelerini 10 glnlik donemde tespit etmek
ve menapoz olusturulmamis ancak sham
operasyonu yapilmis erigkin ratlarla karsi-
lastirmak istedik.

Calismamizda hem c¢alisma hemde
kontrol gruplarinda ortodontik hareket uy-
gulanmasinin 3. giintinde interlokin 1L B se-
viyelerinde hizli bir artis gortlmusti. Daha
once yapilan rat calismalari 3. giinde ilk ha-
reketin bagladigi bildirilmisti(9,10). Daha
sonra bu artis 7. ve 10. gtinlerde bir azalma
ile kendini gostermisti. Bu durum daha on-
ce yapilan rat cahismalariyla uyumlu idi
(26,34).

King ve ark. yaptiklari calismada, kemik
dongusini, erken donem kemik rezorpsi-
yonu (3-5 giin), bunun tersine cevrimi (5-7
glin), ve ge¢ donem kemik birikimini (7-14
giin)seklinde tanimlamiglardi(35).

Her iki grupta da dis hareketinin etkisiy-
le 3. gtinde hizli bir sekilde artan IL & sevi-
yeleri daha azalma egilimi gosterdi. Ancak
IL B seviyelerindeki azalma miktarinin daha
gec ve yavas oldugunu gozledik. Bu bulgu
osteoklastik aktivitenin calisma grubunda
daha fazla olmasini ve dis hareketlerinin
daha hizli olmasini agiklamaktadir.

Turkish Journal of Orthodontics 2008;21:118-126

substances such as cytokines and enzymes,
are expressed by the periodontal cells against
the stresses inflicted by orthodontic devices.
The main target of many studies have been
explanation of the mechanism which convert
mechanical stress to cellular response and le-
ad to tooth movement (23,24).

Animal studies with orthodontic tooth
movement have showed increases of interle-
ukin-1R levels in PDL (25,26). A previous
study reported the duration of interleukin
cycle in rats as approximately 10 days (26).
Therefore, we limited our study period with
10 days.

During early period of estrogen defici-
ency, bone loss occurs alongside elevated
bone turnover. This phenomenon has been
shown by biochemical and radiographic stu-
dies on rats, monkeys, and humans (27-31).

In patients with menopause who exhibit
excessive bone resorption, IL-1R levels in
fluid samples obtained from GCF, have been
shown to be higher than those of women
with no estrogen deficiency (33).

Estrogen drop and increased bone turno-
ver during postmenopausal period, influence
the type and results of the treatment
(9,10,32).

We aimed to induce orthodontic force on
mature rats with high bone resorption and
determine the IL & levels in GCF samples for
a 10-day period and then compare those re-
sults with the results of mature rats which ha-
ve been exposed to a sham operation.

In the present study, IL B levels showed a
rapid increase both in control and study gro-
ups 3 days after applying orthodontic force.
The beginning of the first movement has be-
en mentioned to be the 3rd day followed by
decreases on 7th and 10th days in former
studies on rats (9,10). Our study was consis-
tent with the former studies (26,34).

King et al., described bone cycle in 3 pe-
riods: early period bone resorption (3-5
days), reversal of this (5-7 days), and late pe-
riod bone formation (7-14 days) (35).

IL & levels exhibiting a rapid increase on
3rd day in both of the groups of our study
due to influence of tooth movement, then
tended to decrease. However, we observed
the amount of decrease in IL B levels as slo-
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Arastirma gunlerinin kendi iginde karsi-
lastirillmasinda ise osteoporozlu ratlarin IL
seviyelerinin kontrol grubuna oranla daha
fazla oldugu goriulmustir. Zaten 6nceki rat
calismalari da osteoporozlu ratlardaki dis
hareket hizi ve miktarinin kontrol gruplari-
na gore daha fazla oldugunu bildirmislerdi.
Bu durum osteporozlu ratlarda kemik inor-
ganik matriksinin kontrol grubuna gore
daha az yogun olmasina baglanmaktadir.
Cesnjaj ve arkadaslari(27) oOstrojenin os-
teoindlktif etkisini arastirdiklari ¢alis-
malarinda ovariektomili ratlarda os-
teogenezisin azaldigini ve kondrogenezisin
geciktigini tespit etmislerdir. Ayni yazarlar
bu sonucu 6strojen eksikliginin muh-
temelen osteogenin ve kemik morfogenetik
protein gibi osteoindiktif proteinlerin
tretimini degistirdigi ve bu yolla kemik
matriks olusumunu bozdugu hipoteziyle
actklamiglardir. Bu mekanizma ostrojen ek-
sikliginin yeni kemik olusumunun erken
donemine etkisini agiklar. Etki mekaniz-
masiyla ilgili ikinci gorise gore 6strojen ek-
sikliginin yeni kemik olusumunu olumsuz
yonde etkilemesinin yaninda, kemik tur-
noverininin artmasinin, mevcut kemikte ol-
dugu gibi yeni olusan kemik dokusunda da
osteoporoz olusturacagi ve buna bagh
olarak daha dayaniksiz yeni kemik
olusacagidir. Kubo ve arkadaslari (36) bu
mekanizmayla kemik iyilesmesinin geg
donemini olumsuz etkileyecegini savun-
maktadirlar. Ancak Walsh ve arkadaslari
(37) vyaptiklart biyomekanik c¢alismada
overiektomili ratlarda yeni kemigin daha
dayaniksiz oldugunun ancak bu farkin
Kubo ve arkadaslarinin (37) bulgularinin ak-
sine ge¢ donemde azaldigini ve kontrol
gurubuna yakinlagtigini tespit etmiglerdir.
Bizim calismamizda da 10. giinde calisma
grubunun IL B seviyesi baslangica gore hala
yuiksekti. Buda ostrojen eksikligi olan ratlar-
da kemik yapiminin daha ge¢ olustugunun
gostergesiydi. Yani kemik turnuveri énceki
belirtilen calismadan (35) daha uzundu.

Bunun yaninda arastirma gtinleri arasin-
daki interlokin IL B seviye farki calisma
grubunda daha fazla idi. Buda overoktomili
ratlarda rezorbsiyonun daha fazla ol-
dugunun gostergesiydi.

Gunduiz-Arslan, Kaya, Arslan, Kaya, Hamamci

wer and more retarded. This result explains
the higher level of osteoclastic activity in
study group and the rapid nature of the tooth
movements.

The comparison of study days within their
group showed higher IL B levels in rats with
osteoporosis compared to the control group.
In other words, our study was consistent with
the previous studies which had shown higher
tooth movement rate and amount in rats with
osteoporosis. This result is explained by less
dense nature of bone inorganic matrix in rats
with osteoporosis compared to those of cont-
rols. Cesnjaj et al.(27), found decrease of os-
teogenesis and retarded chondrogenesis in
ovariectomized rats in their study investiga-
ting the osteoinductive effect of estrogen. Sa-
me authors explained this result by influence
of estrogen deficiency possibly causing chan-
ges in synthesis of osteoinductive proteins
such as osteogenin and bone morphogenetic
protein, leading to disruption of bone matrix
formation.

This mechanism explains the effect of est-
rogen deficiency on early period of new bo-
ne formation. According to the second
opinion on mechanism of action, estrogen
deficiency has a negative effect over new
bone formation, and increases in bone tur-
nover cause osteoporosis in both present and
future bones leading to more instable and
weaker bone formation. Kubo et al. (36), as-
serted that this mechanism would affect late
period of bone healing negatively. However,
Walsh et al.(37), showed weaker nature of
new bones on ovariectomized rats, but cont-
rary to Kubo et al., in the late period they
determined a decrease in this difference
which started to exhibit an approach to the
value of control group. Similarly, in the
present study, IL 5 levels of the study group
were still higher than the initial value on the
10th day. That was an evidence of slow and
retarded bone formation in rats with estrogen
deficiency. In other words, bone turnover
was longer than the aforementioned study
(35). Moreover, difference between IL R
levels of study days, was higher in the study
group, which was and indicator of higher
amounts of resorption in ovariectomized rats.

Tiirk Ortodonti Dergisi 2008;21:118-126
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SONUC

IL-1B seviyesinin calisma grubunda daha
fazla olmasi, rezorbsiyon miktarinin bu
modellerde daha fazla oldugunun goster-
gesidir. Buda erigkin menapozlu hastalarda
ortodontik tedavi kuvvetlerinin oldukca
minimum dizeyde tutulmasini ve diger
bireylere oranla daha yavas ortodonti yapil-
masi gerekliligini gostermektedir. Ancak bu
dustincenin dogrulugu klinik calismalarla da

desteklenmelidir.

CONCLUSION

Higher IL-1B levels among the study
group, indicates a higher amount of resorp-
tion in those models. And this finding sug-
gests that we should keep orthodontic treat-
ment forces at minimal levels and apply a
slower orthodontic process in patients ex-
periencing menopause. However, certainly
this conclusion needs clinical verification, as
well.
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