
45 
 

DAFTAR PUSTAKA 

 

Abu Alhaija, E., Hammad, M.M., Al Zoubi, I., 2010, Maximum Occlusal Bite 

Forces in Jordanian Individuals with Different Dentofacial Vertical Skeletal 

Patterns, Eur J Orthod, 32(1):71-7 

Ariffin, Z., Yamamoto, Z., Abidin, I., Wahab, R., 2011, Cellular and Molecular 

Changes in Orthodontic Tooth Movement, The Scientific World Journal, 11: 

1788-1803 

Asiry, M.A., 2018, Biological Aspects of Orthodontic Tooth Movement: A Review 

of Literature, Saudi J Biol Sci, 25(6):1027-32 

Bakke, M., 2006, Bite Force and Occlusion, Seminars in Orthodontics, 12(2):120-

6 

Bohmer, E., 2015, Dentistry in Rabbits and Rodents, Wiley Blackwell, West Susse 

Boonpratham, S., Kanno, S., Soma, K., 2007, Occlusal Stimuli Regulate IL-1β and 

FGF-2 Expression in Rat Periodontal Ligament, J Med Dent, 54 (1): 71-7 

Boyce, B.F., & Xing, L.,2008, Function of RANKL / RANK / OPG function in 

 bone modeling and remodeling, Arch Biochem Biophys; 473 (2): 139-146. 

Burstone C.J., The biomechanics of tooth movement. In: Kraus B.S., Riedel R.A., 

editors. Vistas in Orthodontics. Lea and Febiger; Philadelphia: 1962 

Cardaropoloi, D., Gaveglio, L., 2007, The Influence of Orthodontic Movement on 

Periodontal Tissues Level, Seminars in Orthodontics, 13(4):234-45 

Carranza, F.A., Newman, M.G., & Takei, H.H., 2002, Clinical Periodontology, 9 

th ed., WB. Saunders, Philadelphia. 

Cawley, K. M., Bustamante-Gomez, N. C., Guha, A. G., MacLeod, R. S., Xiong, 

J., Gubrij, I., ... & O’Brien, C. A., 2020, Local production of osteoprotegerin 

by osteoblasts suppresses bone resorption. Cell reports, 32(10):108052 

de Aguiar, M. C. S., Perinetti, G., & Capelli Jr, J., 2017, The gingival crevicular 

fluid as a source of biomarkers to enhance efficiency of orthodontic and 

functional treatment of growing patients. BioMed research 

international, 2017 

de Carvalho, C. A., Thomazini, J. A., 2013, Morphometric and Anatomical 

Evaluation of The Heart of Wistar Rats, Int J Morphol, 31(2): 724-28  

Drevensek, M., Volk, J., Sprogar, S. dan Drevensek, G., 2009, “Orthodontic Force 

Decrease the Eruption Rate of Rat incisors”, Eur J Orthod, 31:46-50 

Enokida, M., Kaneko, S., Yanagishita, M., Soma, K., 2005, Influence of Occlusal 

Stimuli on the Remodelling of Alveolar Bone in a Rat Hypofunction-

Recovery Model, J. Oral Biosci, 47(4): 321-34 

Esashika, M., Kaneko, S., Yanagishita, M., Soma, K., 2003, Influence of 

Orthodontic Force on the Distribution of Proteoglycans in Rat 

Hypofunctional Periodontal Ligament, J Med Dent Sci, 50:183-94 

Grant, M.,Wilson, J., Rock, P., Chapple, I., 2013, Induction of Cytokines, MMP9, 

TIMPs, RANKL and OPG during Orthodontic Tooth Movement, Eur J 

Orthod, 35(5):644-51 

Hofbauer, L.C., Heufelder, A.E., 2001, Role of receptor activators of nuclear factor-

kappaB ligand and osteoprotegerin in bone cell biology, J Mol Med, 79: 243-

253. 

Pengaruh Gigi Hipofungsional terhadap Kadar Osteoprotegerin Cairan Sulkus Gingiva Sisi Tertarik
pada
Pergerakan Gigi secara Ortodonti
ANA TYAS A, Dr. drg. Cendrawasih A.F, M.Kes., Sp.Ort. (K); Dr. drg. Sri Suparwitri, SU., Sp.Ort.(K)
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



46 
 

Huang, H., Ma, L., Kyrkanides, S., 2016, Effects of Vascular Endothelial Growth 

Factor on Osteoblasts and Osteoclasts. Am J Orthod Dentofacial Orthop, 

149(3): 366–73 

Itohiya, K., Kazaki, H., Ishikawa, M., Wada, S., Miyamoto, Y., Narimiya, T., 

Nakamura, Y., 2016, Occlusal Hypofunction Mediates Alveolar Bone 

Apposition via Relative Augmentation of TGF-β Signaling by Decreased 

Asporin Production in Rats, Dent Oral Craniofac Res, 3(1):1-8 

Kawata, T., 2015, Effects of Occlusal Hypofunction and Its Recoveryon 

Morphogenesis of Molar Roots in Mice, Biomedical Research, 26(4):609-15 

Khrisnan, V., Davidovitch, Z., 2006, Cellular, Molecular, and Tissue-level 

Reactions to Orthodontic Force, Am J Orthod Dentofacial Orthop, 129(4): 

469e1-e32 

Khrisnan, V., Davidovitch, Z., 2015, Biological Mechanisms of Tooth Movement, 

Wiley-Blackwell, Oxford 

Koc, D., Dogan, A., 2010, Bite Force and Influential Factors on Bite Force 

Measurement: A Literature Review, European Journal of Dentistry, 

4(2):223-32 

Lee, M., Nakamura, Y., 1999, A Histological Study on the Periodontal Ligament 

during the Experimental Movement of Hypofunctional Teeth in rats-On the 

Tension Side-, Orthod Waves, 58(6):416-27 

Li, M., Yang, S., Xu, D., 2016, Heparan Sulfate Regulates the Structure and 

Function of Osteoprotegerin in Osteoclastogenesis, Journal of Biological 

Chemistry, 291(46):24160-71 

Li, Y., Laura, A., Jacox, S. H., 2018, Orthodontic Tooth Movement:The Biology 

and Clinical Implications, Kaohsiung Journal of Medical Sciences, 34(4): 

207-14  

Mariana, C., 2017, The Gingival Crevicular Fluid as a Source of Biomarkers to 

Enhance Efficiency of Orthodontic and Functional Treatment of Growing 

Patients, BioMed Res Int, 2017(3):1-7 

Martin, S.T., Ilana, B., Doron, H., Shulamit, S., 2002, The Effect of Functional 

Occlusal Forces on Orthodontic Tooth Movement and Tissue Recovery in 

Rats, Am J Orthod Dentofacial Orthop, 121(6):620-8 

Maulani, A., Farmasyanti, C. A., & Sutantyo, D., 2022, The number of osteoblasts 

and osteoclasts in hypofunctional teeth during orthodontic tooth movement 

in rats. F1000Research, 10:541. 

Mukherjee, Nayak, K., Nayak, A., Adarsh. 2019. Variations of salivary level of 

osteoprotegerin during osthodontic tooth movement. J. Indians. Orthod: 

53(1): 10-13 

Proffit, W.R.,Fields, H.W., Ackermann, J.L., Thomas, P.M.and Camilla Tulloch, 

J.F., 2007, Contemporary orthodontics, The C.V. Mosby Co  

Ren, Y., Maltha, J. C., Kuijpers-Jagtman, A. M., 2004, The Rat as A Model for 

Orthodontic Tooth Movement-A Critical Review and A Proposed Solution, 

European Journal of Orthodontic, 26:483-90 

Rucci, N., 2008, Molecular biology of bone remodeling, CIC Edizioni 

 Internazionali;  5 (1): 49-56. 

Pengaruh Gigi Hipofungsional terhadap Kadar Osteoprotegerin Cairan Sulkus Gingiva Sisi Tertarik
pada
Pergerakan Gigi secara Ortodonti
ANA TYAS A, Dr. drg. Cendrawasih A.F, M.Kes., Sp.Ort. (K); Dr. drg. Sri Suparwitri, SU., Sp.Ort.(K)
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



47 
 

Sathyanarayana ,H.P., Premkumar, S., Manjula, W.S., 2012, Assessment of 

Maximum Voluntary Bite Force in Adults with Normal Occlusion and 

Different Types of Malocclusions, J Contemp Dent Pract, 13(4):534-8 

Sawsan, A., Alhaija, E., 2012, Occlusal Bite Force Changes during 6 Months of 

Orthodontic Treatment with Fixed Appliances, Australian Orthodontic 

Journal, 28(2):1973 

Shinogaya, T., Bakke, M., Thomsen, C.E., Vilmann, A., Sodeyama, A., 

Matsumoto, M., 2001, Effects of Ethnicity, Gender and Age on Clenching 

Force and Load Distribution, Clinical Oral Investigations, 5(1):63-8 

Shitano, C., Kaneko, S., Baba, O., 2013, Alveolar Bone Loss Induced by the 

Orthodontic Tooth Movement Under Hypofunctional Conditions in Rats, 

Orthodontic Waves, 72(4):148-155 

Silva, M.A.J., Merzel, J., 2004, Alveolar Bone Sharpey Fibers of the Rat Incisor in 

Norma and Altered Functional Conditions Examined by Scanning Electron 

Microscopy, Wiley Interscience, Sao Paulo. 

Sonnesen, L., Bakke, M., 2007, Bite Force in Children with Unilateral Crossbite 

Before and After Orthodontic Treatment: A Prospective Longitudinal Study, 

The European Journal of Orthodontics, 29(3):310-3 

Struillou, X., Boutgny, H., Soueidan, A., Layrolle, P., 2010, Experimental Animal 

Models in Periodontology: A Review, The Open Dentistry Journal, 4:37-47 

Tanaka, A., Iida, J., Soma, K., 1998, Effect of Hypofunction on the 

Microvasculature in the Periodontal Ligament of the Rat Molar, Orthod 

Waves,  57:180–188 

Usumi-Fujita, R., Hosomichi, J., Ono, N., Shibutani, N., Kaneko, S., Shimizu. Y., 

Ono, T., 2013, Occlusal Hypofunction Causes Periodontal Atrophy and 

VEGF/VEGFR Inhibition in Tooth Movement, Angle Othod, 83(1):48-56 

Vansant, L., De Llano-Pérula, M. C., Verdonck, A., & Willems, G., 2018, 

Expression of biological mediators during orthodontic tooth movement: a 

systematic review. Archives of Oral Biology, 95:170-186. 

Von Böhl, M., Maltha, J., Von Den Hoff, H., Kuijpers-Jagtman, A.M., 2004, 

Changes in the Periodontal Ligament After Experimental Tooth Movement 

Using High and Low Continuous Forces in Beagle Dogs, Angle Orthod, 

74(1): 16–25 

Widayati, R., 2018, Osteoprotegerin Level Differences in Orthodontic Treatment 

with Self-Ligating and Conventional Preadjusted Brackets at Early Aligning 

and Leveling Phase, World Journal of Dentistry, 9(1):2-7 

Will, L., Kantarci, A., Yen, S., 2016, Orthodontic Tooth Movement: A Historic 

Prospective, Front Oral Biol, 18(3):46-55 

Wise, G.E., King G.J, 2008, Mechanism of Tooth Eruption and Orthodontic Tooth 

Movement, J Dent Res, 87(5):4141-34 

Wright, H.L., McCarthy, H.S., Middleton, J., Marshall, M.J., 2009, RANK, 

RANKL and Osteoprotegerin in Bone Biology and Disease, Curr Rev 

Musculoskelet Med, 2(1):56-64 

Yamaguchi, M., 2009, RANK/RANKL/OPG during Orthodontic Tooth 

Movement, Orthod Craniofac Res, 12(2):113-9 

Pengaruh Gigi Hipofungsional terhadap Kadar Osteoprotegerin Cairan Sulkus Gingiva Sisi Tertarik
pada
Pergerakan Gigi secara Ortodonti
ANA TYAS A, Dr. drg. Cendrawasih A.F, M.Kes., Sp.Ort. (K); Dr. drg. Sri Suparwitri, SU., Sp.Ort.(K)
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



48 
 

Yawaka, Y., Hironaka, S., Akiyama, A., Matzuduka, I., Takasaki, C., Oguchi, H., 

2003, Changes in Occlusal Contact Area and Average Bite Pressure during 

Treatment of Anterior Crossbite in Primary Dentition, J Clin Pediatr Dent, 

28(1):75-9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pengaruh Gigi Hipofungsional terhadap Kadar Osteoprotegerin Cairan Sulkus Gingiva Sisi Tertarik
pada
Pergerakan Gigi secara Ortodonti
ANA TYAS A, Dr. drg. Cendrawasih A.F, M.Kes., Sp.Ort. (K); Dr. drg. Sri Suparwitri, SU., Sp.Ort.(K)
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/


	HALAMAN JUDUL
	HALAMAN PENGESAHAN
	PERNYATAAN BEBAS PLAGIASI
	KATA PENGANTAR
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	DAFTAR SINGKATAN
	DAFTAR LAMPIRAN
	INTISARI
	ABSTRACT
	I. PENDAHULUAN
	A. Latar Belakang
	B. Rumusan Masalah
	C. Keaslian Penelitian
	D. Tujuan Penelitian
	E. Manfaat Penelitian

	II. TINJAUAN PUSTAKA
	A. Telaah pustaka
	1) Pergerakan Gigi Secara Ortodonti
	a) Teori Pergerakan Gigi
	b) Tahap-tahap Pergerakan Gigi
	c) Mekanisme Seluler dalam Pergerakan Gigi

	2) Cairan Sulkus Gingiva (CSG)
	3) Osteoprotegerin (OPG)
	4) Daya kunyah
	a. Gigi Hipofungsional
	b. Pergerakan Ortodonti pada Gigi Hipofungsional

	5) Tikus Wistar

	B. Landasan Teori
	C. Kerangka Teori
	D. Kerangka Konsep
	E. Hipotesis

	III. METODE PENELITIAN
	A. Jenis Penelitian
	B. Variabel Penelitian
	C. Definisi Operasional Variabel
	D. Subjek Penelitian
	E. Tempat Penelitian
	F. Alat dan Bahan Penelitian
	G. Jalannya Penelitian
	H. Analisis Data Statistik

	IV. HASIL PENELITIAN DAN PEMBAHASAN
	A. Hasil Penelitian
	B. Pembahasan

	V. KESIMPULAN DAN SARAN
	A. Kesimpulan
	B. Saran

	DAFTAR PUSTAKA
	LAMPIRAN

