
50 
 

 

DAFTAR PUSTAKA 

 
Afzal, N., Zaman , S., Asghar, A., Javed, K., Shahzad, F., Zafar, A. & Nagi, A.H., 

2014. Negatif association of serum IL-6 and IL-17 with type-II diabetes 
retinopathy. Iran. J. Immunol, 11(1): 40-8. 

Agarche, I., Ciobanu, C., Agache, C. & Anghel, M., 2010. Increased serum IL-17 
is an independent risk factor for severe asthma. Respiratory Med, 104: 
1131-37. 

Aldhoon-Hainerova, I., Zamrazilova, H., Dusatkova, H., Hlavaty, P., Hill, M.M. 
& Hampl, R., 2014. Glucose homeostatis and insulin resistance: 
prevalence, gender differences and predictor in adolescents. Diabt & 
Metab Syndrome, 6: 100-9. 

Alemzadeh, R. & Kicler, J., 2014. Gender differences in the association of insulin 
resistance and high-sensitivy c-reactive protein in obese adolescents. J. 
Diabt. Metab. , 13: 35-43. 

Arababadi, M.K., Mirzaei, M.R., Sajadi, S.M., Hassanshahi, G., Ahmadabadi, 
B.N., Salehabadi, V.A. & al, e., 2012. Interleukin (IL)-10 Gene 
pulymorphisms are associated with type 2 diabetes with and without 
nephropathy: A study of patients from the Southeast region of Iran. 
Inflammation, 35(3): 797-02. 

Baur, L.A., 2002. Child and adolescent obesity in the 21st century: an Australian 
perspective. Asia Pacific J Clin Nutr, 11: 524–528. 

Bell, L.M., Byrne, S., Thompson, A., Ratnam, N., Blair, E. & Bulsara, M., 2007. 
Increasing body mass index z-score is continuously associates with 
complications of overweight in children, even in the health range. J Clin 
Endocrinol Metab, 92: 517-22. 

Bettelli, E., Carrier, Y., Gao, W., Korn, T., Strom, T.B., Oukka, M. & weiner, H., 
2006. Reciprocal developmental pathways for the generation of 
pathogenic effector TH17 and regulatory T cell. Nature, 441(7090): 235-8. 

BP2K Kemenkes RI, 2013. Riset Kesehatan Dasar (RISKESDAS). Jakarta: 
Kementrian Kesehatan RI Pusat Data dan Informasi. 

Bugge, A., El-Naaman, B., McMurray, G.R., Froberg, K., Nielsen, C.H., Muller, 
K. & Andersen, L.B., 2012. Sex differences in the association between 
level of childrood interleukin-6 and insulin resistance in adolescence. 
Exp.Diabetes Research, doi:10.1155/2012/859186. 

Cali, A.M.G. & Caprio, S., 2008. Obesity in children and adolescents. J Clin 
Endocrino Metab, 93: 31-36. 

KADAR INTERLEUKIN 17 (IL-17) PADA REMAJA YANG MENGALAMI OBESITAS DENGAN
RESISTENSI INSULIN
NI PUTU DIAH WITARI, dr. Rina Susilowati, Ph.D; Prof. dr. Madarina Julia, MPH., Ph.D., Sp.A(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



51 
 

 

Cefalu, W.T., 2001. Insuline resistance: cellular and clinical concep. EBM, 266: 
13-26. 

Chen, C., Zhang, Q., Liu, S., Lambrechts, M., Qu, Y. & You, Z., 2014. AZD5363 
inhibits inflammatory synergy between interleukin-17 and insulin/insulin-
like growth factor 1. Front Oncol, 343: 1-9. 

Dahlan, M.S., 2013. Besar Sampel dan Cara Pengambilan Sampel dalam 
Penelitian Kedokteran dan Kesehatan. Jakarta: Salemba Medika. 

Daniels, S.R., Arnett, D.K., Eckel, R.H., Gidding, S.S., Hayman, L.L. & 
Kumanyika, S., 2005. Overweight in children and adolescents: 
patophysiology, consequence, prevention and treatment. Circulation, 111: 
1999-2012. 

Dehghan, M., Danesh, N.A. & Merchant, A.T., 2005. Childhood obesity, 
prevalence and preventivtion. Nutr J, 4: 24-32. 

Egawa, K., Nakashima, N., Sharma, P.M., Maegawa , H., Nagai, Y., Kashiwagi , 
A., Kikkawa , R. & Olefsky, J.M., 2000. Persistent activation of 
phosphatidylinositol 3-kinase causes insulin resistance due to accelerated 
insulin-induced insulin receptor substrate-1 degradation in 3T3-L1 
adipocytes. Endocrinology, 141: 1930-35. 

Fantuzi, G. & Mazzone, T., 2007. Adipose tissue and adipokines in health and 
disease. New Jersey: Human Press. 

Fossiez, F., Djossou, O., Chomarat, P., Flores-Romo, L., Ait-Yahia, S., Maat, C. 
& Pin, J., 1996. T cell interleukin 17 induces stromal cell to produce 
proinflammatory and hemapoietic cytokines. J Exp Med, 183(6): 2593-03. 

Fu, Z., Gilbert, E.R. & Liu, D., 2013. Regulation of insulin synthesis and 
secretion and pancreatic beta-cell dysfunction in diabetes. Curr Diabetes 
Rev, 9(1): 25-53. 

Fujino , S., Andoh , A., Bamba , S., Ogawa, A., Hata, K. & Araki , Y., 2013. 
Increased expression of interleukin 17 in inflammatory bowel disease. 
Gut, 52: 65-0. 

Gaffen, S.L., 2011. Recent advances in the IL-17 cytokine family. 
Curr.Opin.Immunol, 23: 613-619. 

Gardner, D.G. & Shoback, D., 2007. Greenspan’s Basic & Clinical 
Endrocrinology. 8th ed. San Fransisco: McGraw-Hill. 

Geer, E.B. & Shen, W., 2009. 2009. Gender differences in insulin resistance, body 
composition, and energy balance. Gend Med, 6: 60-75. 

Goldstein, B.J., 2007. Strukture and function of the insulin receptor. Up To Date, 
15: 1-5. 

KADAR INTERLEUKIN 17 (IL-17) PADA REMAJA YANG MENGALAMI OBESITAS DENGAN
RESISTENSI INSULIN
NI PUTU DIAH WITARI, dr. Rina Susilowati, Ph.D; Prof. dr. Madarina Julia, MPH., Ph.D., Sp.A(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



52 
 

 

Imanishi, M., Okada, N., Konishi, Y., Morikawa, T., Maeda, I. & Kitabayashi, C., 
2013. Angiotensin II receptor blokade reduce salt sensitivity of blood 
pressure through restoration of renal nitric oxide synthesis in patients with 
diabetic nephropathy. J Renin Angiotensin Aldosteron Syst, 14(1): 67-73. 

Jagannathan-Bogdan, M., McDonnell, M.E., Shin, H., rehman, Q., Hasturk, H., 
Apovlan, C.M. & al, e., 2011. Elevated proinflammatory cytokine 
production by a skewed T cell compartment requires monocytes and 
promotes inflammation in type 2 diabetes. J Immunol., 186(2): 1162-1172. 

Keskin, M., Kurtoglu, S., Kendirci, M., Atabek, E. & Yacizi, C., 2005. 
Homeostasis model assessment is more reliable than the fasting 
glucose/insulin ratio and qualitative insulin sensitivity check index for 
assessing insulin resistance among obes children and adolescents. 
Pediatric, 115: 500-3. 

Kim , J.K., Fillmore , J.J., Sunshine , M.J., Albrecht , B., Higashimori, T., Kim , 
D.W., Liu , Z.X. & Soos , T.J., 2004. PKC-theta knockout mice are 
protected from fat-induced insulin resistance. J Clin Invest, 114: 823-27. 

Kosti, R.I. & Panagiotakos, D.B., 2006. The epidemic of obesity in children and 
adolescents in the world. Cent Eur J Public Health, 14: 151-9. 

Kronenberg, H.M., Melmed, S., Polonsky, K.S. & Larsen, P.R., 2008. 
Kronenberg: Williams Texbook of Endocrinology. 11th ed. Philadelphia: 
Elsavie. 

Lavrador, M.S., Abbes, P.T., Escrivao, M.A. & Taddei, J.A., 2011. Cardivacular 
risk in adolescents with different degrees of obesity. Aro Bras Cardiol, 96: 
2015-11. 

Lee, J.M., Okumura, M.J., Davis, M.M., Herman, W.H. & Gurney, J.G., 2006. 
Prevalence and determinants of insulin resistance among U.S. adolescents. 
Diabetes Care , 29: 2427-32. 

Lo-Re, S., Dumoutier, L., Coullin I, Van , V.C., Yakoub, Y. & Uwambayinema, 
F., 2010. IL-17A producing γδ T and Th17 lymphocytes mediate lung 
inflammation but not fibrosis in experimental silicosis. J. Immunol, 184: 
6367-77. 

Luca, C.D. & Olefsky, J.M., 2008. Inflamasi and insulin resistance. FEBS Lett, 
582(1): 97-105. 

Madhur , M.S., Lob, H.E., McCann, L.A., Iwakura, Y., Blinder, Y. & Guzik , T.J., 
2010. Interleukin 17 promote angiotensin II-induced hypertension and 
vascular dysfuction. hypertension, 55(2): 500-7. 

Martos-Moreno, G., Barrios, V. & Argente, J., 2006. Normative data for 
adiponectin, resistin, interleukin 6, and lepti/receptor ratio in a healthy 
Spanish pediatric population: relationship with sex steroids. European 
Journal of Endocrinology, 155: 429-34. 

KADAR INTERLEUKIN 17 (IL-17) PADA REMAJA YANG MENGALAMI OBESITAS DENGAN
RESISTENSI INSULIN
NI PUTU DIAH WITARI, dr. Rina Susilowati, Ph.D; Prof. dr. Madarina Julia, MPH., Ph.D., Sp.A(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



53 
 

 

Matthei, S., Stumvoll, M., Kellerer, M. & Harung, M.U., 2000. Pathophysiology 
and pharmacological treatmen of insulin resistance. Endocrine Review, 21: 
55-8. 

Menting, J.G., Whittaker, J., Margetts, M.B., Whittaker, L.J., Kong, G.K. & 
Smith, B.J., 2013. How insulin engages its primary binding site on the 
insulin receptor. Nature, 493(7431): 241-245. 

Milovanovic, M., Pesic, G., Nikolic, V., Jevtovic-Stoimenov, T., Vasic, K., Jovic, 
Z., Deljanin-ilic, M. & Pesic, S., 2012. Vitamin D Deficiency is associated 
with increased IL-17 and TNF alfa level in patients with chronic heart 
failure. Arq Bras Cardiol, 98(3): 259-65. 

Moran, A., Jacobs, J.R., Steinberger, J., Hong, C., Prinesas, R., Luepker, R. & 
Sinaiko, A.R., 1999. Insulin resistence during puberty results from clump 
studies in 357 children. Diabetes, 48: 2039-44. 

Ogden, C.L., Carroll, M.D., Kit, B.K. & Flegal, K.M., 2012. Prevalence of obesity 
and trends in body mass index among US children and adolescents, 1999-
2010. JAMA, 307(5): 483-90. 

Oh, J., Barrett-Connor, E., Wedick, N.M. & Wingard, D.L., 2002. Endogenous 
Sex Hormones and the development of type 2 diabetes in older men and 
women: the Rancho Bernardo study. Diabetes Care, 25: 55-60. 

Ohshima, K., Mogi, M., Jing, F., Iwanami, J., Tsukuda, K. & Min, L., 2012. Role 
of interleukin 17 in angiotensin II type 1 receptor-mediated insulin 
resisntance. Hypertension, 59(2): 493-99. 

Onishi, R.M. & Gaften, S.L., 2010. Interleukin-17 and its target gene: 
mechanisms of interleukin 17 fuction in disease. Immunology, 129: 311-
21. 

Park, M.H., Sovio, u., Viner, R.M., Hardy, R.J. & Kinra, S., 2013. 
Park,Overweight in childhood, adolescence and adulthood and 
cardiovasscular risk in later life: Pooled analysis of three britis birth 
cohorts. Plos One, 8(7): 1-6. 

Prabhala, R.H., Pelluru, D., Fulciniti, M., Prabhala, H.K., Nanjappa, P., Song, W. 
& Pai, C., 2010. Elevated IL-17 produced byTH17 cells promotes 
myeloma cell growth and inhibits immune function in multiple myeloma. 
Blood, 115(26): 5385-92. 

Qatanani, M. & Lazar, M.A., 2007. Mechanism of obesity-associated insulin 
resistance: Manny choices on the menu. Genes Dev, 21: 1443-1445. 

Raj, M., Sundaram, K.R., Paul, M., Deepa , A.S. & Kumar, R.K., 2007. Obesity in 
Indian children: time trends and relationship with hypertension. Natl Med 
J India, 20: 288-93. 

KADAR INTERLEUKIN 17 (IL-17) PADA REMAJA YANG MENGALAMI OBESITAS DENGAN
RESISTENSI INSULIN
NI PUTU DIAH WITARI, dr. Rina Susilowati, Ph.D; Prof. dr. Madarina Julia, MPH., Ph.D., Sp.A(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



54 
 

 

Ramalingam, L., Oh, E. & Thurmond, D.C., 2013. Novel role for insulin receptor 
(IR) in adipocytes and skeletal muscle cells via new and unexpected 
substrates. Cell Mol Life Sci, 70(16): 2815-34. 

Reilly, J.J. & Kelly, J., 2011. Long-term impact of overweight and obesity in 
childhood and adolescence on morbidity and premature mortality in 
adulthood: systematic review. Int J Obstre, 35: 891-898. 

Savage, D.B., Petersen, K.F. & Shulman, G.I., 2005. Mechanisms of Insulin 
Resistance in Humans and Possible Links With Inflammation. 
Hypertension, 45: 828-33. 

Shin, J.H., Shin, D.W. & Noh, M., 2009. Interleukin-17A inhibits adipocyte 
differentiation in human mesenchymal stem cell and regulates pro-
inflamatory responses in adipocyte. Biochem Pharmacol, 77: 1835-1844. 

Solorzano, C.M. & McCartney, C.R., 2010. Obesity and the pubertal transition in 
girls and boys. Reproduction, 140(3): 399–410. 

Sugita , H., Fujimoto , M., Yasukawa, T., Shimizu , N., Sugita , M. & Yasuhara , 
S., 2005. Inducible nitric-oxide synthase and NO donor induce insulin 
receptor substrate-1 degradation in skeletal muscle cells. J Biol Chem , 
280: 14203–11. 

Sumarac-Dumanovic, M., Jeremic, D., Pantovic, A., Janjetovic, K., Stamenkovic-
pejkovic, D., Cvijovicl, G. & al, e., 2013. Therapeutic improvement of 
glucoregulation in newly diagnosed type 2 diabetes patients is associated 
with a reduction of IL-17 Level. Immunobiology, 218: 1113-1118. 

Sumarac-Dumanovic, M., Stevanovic, D., Ljubic, A., Jorga, J., Simic, M., 
Stamenkovic-Pejkovic & al, e., 2009. 2009. Increased activity of 
interleukin-23/interleukin-17 proinflammatory axis in obese women. Int J 
Obes, 33: 151-156. 

Verthely, D. & Klinman, D.M., 2000. Sex hormone levels correlate with the 
activity of cytokine-secreting cell in vivo. Immunology, 100: 384-90. 

Wang, L., Kong , L., Wu, F., Bai, Y. & Burton, R., 2005. Preventing chronic 
diseases in China. Lancet, 366: 1821-4. 

Winer, S., Paltser, G., Chan, Y., Tsu, H., Engleman, E., Winer, D. & al, e., 2009. 
Obesity predisposes to Th17 bias. Eur J Immunol, 39: 2629-35. 

Word Health Organization, 2000. Obesity: preventing and managing the global 
epidemic.. Geneva: WHO. 

Xu, S. & Cao, X., 2010. Interleukin 17 and its expanding biological functions. 
Cell & Mol Immonology, 7: 164-74. 

Yasukawa , T., Tokunaga , E., Ota , H., Sugita , H., Martyn , J.A. & Kaneki , M., 
2005. S-nitrosylation-dependent inactivation of Akt/protein kinase B in 
insulin resistance. J Biol Chem , 280: 7511–8. 

KADAR INTERLEUKIN 17 (IL-17) PADA REMAJA YANG MENGALAMI OBESITAS DENGAN
RESISTENSI INSULIN
NI PUTU DIAH WITARI, dr. Rina Susilowati, Ph.D; Prof. dr. Madarina Julia, MPH., Ph.D., Sp.A(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



55 
 

 

Yin, J., Li, M., Xu, L., Wang, L., Zhao, X. & Cheng, H., 2013. Insulin resistance 
determined by homeostasis model assessment (HOMA) and association 
with metabolic syndrome among Chinese children and teenagers. Diabt & 
Metab Syndrome, 5: 71-9. 

Zareian, P. & Dizgah, I.M., 2014. Serum interleukin 17 in type 2 diabetes 
mellitus. J Arch Mil Med, 2: 1-4. 

Zeyda, M. & Stulnig, T.M., 2009. Obesity, inflmation and insulin resistance- a 
mini-review. Gerontology, 55: 379-86. 

Zou, W. & Restifo, N.P., 2010. TH17 cell in tumor immunity and 
immunotherapy. Nat Rev Immunol, 10(4): 248-56. 

Zuniga, L.A., Shen, W.-J., Joyce-Shaikh, B., Pyatnova, E.A., Richards, A.G., 
Thom, C. & Andrade, S.M., 2010. IL-17 regulates adipogenesis, glucose 
homeostasis, and obesity. J Immunol, 185: 6947-59. 

 

 

 

KADAR INTERLEUKIN 17 (IL-17) PADA REMAJA YANG MENGALAMI OBESITAS DENGAN
RESISTENSI INSULIN
NI PUTU DIAH WITARI, dr. Rina Susilowati, Ph.D; Prof. dr. Madarina Julia, MPH., Ph.D., Sp.A(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/


	Judul Tesis

	Lembar Pengesahan

	Pernyataan

	Prakata

	Daftar Isi

	Daftar Gambar

	Daftar Tabel

	Intisari

	Abstract

	BAB I. Pendahuluan

	I.1. Latar belakang

	I.2. Perumusan masalah

	I.3. Tujuan penelitian

	I.4. Keaslian penelitian

	I.5. Manfaat penelitian


	BAB II. Tinjauan Pustaka

	II.1. Tinjauan pustaka

	a. Obesitas Pada Remaja

	b. Mekanisme Resistensi Insulin

	c. Hubungan IL- 17 dengan Obesitas dan Resistensi Insulin


	II.2. Landasan teori

	II.3. Kerangka Konsep

	II.4. Hipotesis


	BAB III. Metode Penelitian

	III.1. Jenis dan Rancangan Penelitian

	III.2. Tempat dan Waktu Penelitian

	III.3. Populasi dan Sampel Penelitian

	III.4. Variabel Penelitian

	III.5. Definisi operasional

	III.6. Bahan dan Alat

	III.7. Jalannya Penelitian

	III.8. Analisis Hasil


	BAB IV. Hasil & Pembahasan

	VI.1. Hasil Penelitian

	V.1.1. Gambaran umum subyek penelitian

	V.1.2. Analisis bivariat

	V.1.3. Analisis berstrata


	VI.2. Pembahasan

	VI.1.2.1 Kadar interleukin 17 yang lebih tinggi pada remaja tanpa resistensiinsulin

	VI.1.2.2 Kadar interleukin 17 yang lebih tinggi pada remaja denganresistensi insulin

	VI.1.2.3 Jenis kelamin tidak mempengaruhi hubungan antara IL-17 danresistensi insulin



	BAB V. Penutup

	V.1. Kesimpulan

	V.2. Saran
	V.3. Ringkasan


	Daftar Pustaka

	Lampiran-Lampiran


