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ABSTRACT 
 

ABSTRACT 

 

 

Introduction: Relapse in orthodontics is considered as one of the 

undesirable side effects of orthodontic treatment. Vitamin D deficiency, a 

major health problem, was associated with many bones related anomalies 

which may have an impact on orthodontic tooth movement, retention and 

hard tissue supporting tooth after treatment. The aims of this study were 

firstly to evaluate the effect of vitamin D deficiency and systemic 

administration of vitamin D3 on different phases of orthodontic treatment, 

and secondly to assess the histological and immunohistochemical 

outcomes. 

Material and methods: Thirty-two male Wistar rats were divided into two 

groups; a control of 11 rats and an experimental group of 21 rats with 

vitamin D deficiency, after enhancement using custom diet. Of the vitamin 

D deficiency group, 11 rats were supplemented with systemic vitamin D3 

and categorized as vitamin D supplements group. The vitamin D 

supplements group received 40,000 IU/kg via intramuscular injection in 

days 1 and 15 of orthodontic treatment period. A modified orthodontic 

appliance was fitted to apply 0.5 ±0.05 N of force to move the maxillary 

right first molars mesially for 14 days followed by a retention and a relapse 

period for 7 days respectively. Space created during orthodontic tooth 

movement was measured and reassessed after relapse period. The relapse 

ratio was estimated, histological and histomorphometric analysis was done 

to assess the numbers of osteoblast, osteoclast bone cells and bone area, 

bone and root resorption and deposition and immunohistochemical effect 

including the expression of receptor activator of nuclear factor kappa Β 

ligand (RANKL), receptor activator of nuclear factor kappa Β (RANK) and 

osteoprotegerin (OPG). 



ABSTRACT 

Results: there was a significant increase in relapse ratio, reduction in 

osteoblast cells and bone area, increase root resorption, and increase 

RANKL/ OPG ratio in vitamin D deficiency group. On the other hand, the 

amount of tooth movement was significantly higher together with 

osteoblast cells, bone area, lower root resorption and RANKL/ OPG ratio 

in vitamin D supplements group with a significant reduction in relapse 

ratio.  

Conclusion: Vitamin D deficiency may be associated with increase the 

relapse ratio after orthodontic retention period terminated. As well as 

vitamin D deficiency may be related with increase root resorption. Vitamin 

D supplements by systemically administrated may play an important role in 

remodeling of bone and reduce relapse and root resorption problems post 

orthodontic treatment. A routine screening of vitamin D may be beneficial 

before commencing orthodontic treatment. 



الخلاصة

 ذقىٌَ ىؼلاج فُها اىَشغىب غُش اىداّثُح اِثاس أحذ الأعْاُ ذقىٌَ فٍ الاّرناط َؼرثش: مقذمةال

 وقذ ، ٍشضُح أو فغُىىىخُح ػَيُح ئٍا اىدزس اسذشاف َنىُ أُ ََنِ ، رىل ػيً ػلاوج. الأعْاُ

 ٍِ تاىؼذَذ اسذثظ ، مثُشج صحُح ٍشنيح ، د فُراٍُِ ّقص. اىرقىٍََ اىؼلاج ئىً لاحقاً الإشاسج ذرٌ

 والاحرفاظ ، اىرقىََُح الأعْاُ حشمح ػيً ذأثُش ىها َنىُ قذ واىرٍ تاىؼظاً اىَرؼيقح اىرشىهاخ

 ّقص ذأثُش ذقٌُُ ئىً أولاً  اىذساعح هزٓ ذهذف. اىؼلاج تؼذ الأعْاُ ذذػٌ اىرٍ اىصيثح تالأّغدح

 ، اىرقىََُح الأعْاُ حشمح ٍشاحو ٍخريف ػيً( د) ىفُراٍُِ اىدهاصٌ واىرْاوه( د) فُراٍُِ

ً  ، الاّرناط وّغثح ، تها والاحرفاظ  واىنَُُائٍ ، اىْغُدٍ واىقُاط ، اىْغُدٍ اىرأثُش ذقٌُُ وثاُّا

 اىَحُطح اىصيثح الأّغدح ذشنُو ئػادج ػيً د فُراٍُِ ٍنَلاخ و( د) فُراٍُِ ىْقص اىَْاػٍ

.تاىدزس

 ذحنٌ ٍدَىػح. ٍدَىػاخ ثلاز ئىً Waster ّىع خشراُ رمىس 32 ذقغٌُ ذٌ: والطرق المواد

( ّقص فُراٍُِ د) ٍدَىػاخ رىل فٍ تَا د فُراٍُِ ّقص ذؼضَض تؼذ ذدشَثُح وٍدَىػرُِ فأس 11

 40000  اىَنَلاخ ٍدَىػح ذيقد. اىرىاىٍ ػيً 11 و 10 ٍِ )ٍدَىػح )ٍنَلاخ فُراٍُِ د  و

 ٍِ ػشش واىخاٍظ الأوه اىُىً فٍ اىؼضيٍ اىحقِ طشَق ػِد( ( فُراٍُِ ٍِ مدٌ/  دوىُح وحذج

 ىرحشَل ُّىذِ .50 قىج لاعرخذاً ٍؼذه أعْاُ ذقىٌَ خهاص ذشمُة ذٌ. اىرقىٍََ اىؼلاج فرشج

ا 14 ىَذج تاذدآ الاٍاً الأوه الأََِ اىفنٍ اىضشط ًٍ  وفرشج أَاً 7 ىَذج ذثثُد فرشج ذيُها َى

 ذقَُُها وئػادج الأعْاُ ذقىٌَ حشمح أثْاء ئّشاؤها ذٌ اىرٍ اىَغاحح قُاط ذٌ. أَاً 7 ىَذج اّرناط

 واىقُاعٍ اىْغُدٍ اىرحيُو وأخشٌ الاّرناط، ّغثح ذقذَش ذٌ. والاّرناط الاحرفاظ فرشج تؼذ

 تْاء و واسذشاف اىؼظاً، وٍْطقح اىؼظٌ ّاقضح وخلاَا اىؼظٌ، تاُّاخ أػذاد ىرقذَش اىْغُدٍ

 اىؼاٍو ٍغرقثلاخ ٍْشظ ػِ اىرؼثُش رىل فٍ تَا اىَْاػٍ اىنَُُائٍ واىرأثُش واىدزوس، اىؼظاً

 لإَداد ذقَُُها ذٌ( RANK) (OPG) اىْىوٌ اىؼاٍو ٍغرقثلاخ ٍْشظ ،( RANKL) اىْىوٌ

 .وٍنَلاخ فُراٍُِ )د( (د) فُراٍُِّقص   ّرائح

 وٍْطقح اىؼظٌ تاُّاخ خلاَا فٍ واّخفاض ، الاّرناط ّغثح فٍ ٍؼْىَح صَادج هْاك ماّد: النتائج

ّقص فُراٍُِ ٍدَىػح فٍ RANKL / OPG ّغثح وصَادج ، اىدزس اسذشاف وصَادج ، اىؼظاً

 ، اىؼظٌ تاُّاخ خلاَا ٍغ ٍيحىظ تشنو أػيً الأعْاُ حشمح مَُح ماّد ، أخشي ّاحُح ٍِ. )د(

ٍدَىػح ٍنَلاخ  فٍ RANKL / OPG وّغثح اىدزس اسذشاف واّخفاض ، اىؼظاً وٍْطقح

.الاّرناط ّغثح فٍ مثُش اّخفاض ٍغ فُراٍُِ )د(



 اىؼظاً اسذشاف وصَادج الاّرناط ّغثح صَادج ئىً ّقص فُراٍُِ )د( َإدٌ قذ : ستتنتا الا

ٍنَلاخ فُراٌٍُ )د( قذ ذإدٌ اىً صَادج عشػح تْاء تَُْا  ،تؼذ فرشج ذثثُد ذقىٌَ الاعْاُواىدزوس

. ذقىٌَ الاعْاُ تؼذ اّرهاء فرشج اىرثثُداىؼظٌ وذقيو ٍِ اسذشاف اىدىس وتزىل ذقيقو ّغثح اّرناط 

.اىرقىٍََ اىؼلاج تذء قثو ٍفُذاً فُراٍُِ )د( ىـ اىشوذٍُْ اىفحص َنىُ قذ
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