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BAB I 

PENDAHULUAN 

 

 

1.1 Latar Belakang 

Obesitas merupakan akumulasi lemak tubuh yang dipengaruhi oleh kondisi 

multifaktorial.1 Seseorang dikategorikan sebagai obesitas apabila mempunyai 

status indeks massa tubuh (IMT) ≥30 kg/m2. Akumulasi dan deposisi lemak pada 

obesitas bisa menyebabkan disfungsi adiposit sehingga memicu sitokin pro-

inflamasi dan disregulasi adipokin yang dapat menimbulkan low-grade 

inflamation. Secara sistemik, hal tersebut mempengaruhi fisiologi dan metabolisme 

normal tubuh sehingga meningkatkan kemungkinan gangguan metabolik dan 

komorbid seperti sindrom metabolik, diabetes mellitus tipe 2, penyakit 

kardiovaskuler, perlemakan hati keganasan, gangguan pernapasan serta gangguan 

reproduksi sehingga mengurangi kualitas hidup dan harapan hidup.2,3 
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Penelitian mengenai potensi dari komponen daun Moringa oleifera terhadap 

hiperkolesterol dan NAFLD terus berkembang. Namun, data mengenai efektifitas 

terapi terhadap hiperkolesterol dan NAFLD masih terbatas. Oleh karena itu, penting 

untuk menguji efektifitas terapi ekstrak daun Moringa oleifera terhadap 

hiperkolesterol dan histopatologi jaringan hepar yang dilakukan secara in vivo. 

 

1.2 Rumusan Masalah 

Bagaimana efektifitas terapi ekstrak daun Moringa oleifera terhadap kadar 

kolestrol total dan gambaran histologi jaringan hepar pada mencit model obesitas? 

 

1.3 Tujuan Penelitian 

1.3.1 Tujuan Umum  

Mengetahui hasil uji efek terapeutik ekstrak daun Moringa oleifera terhadap 

profil lipid dan perubahan histologi jaringan hepar pada mencit model obesitas. 

 

1.3.2 Tujuan Khusus 

1. Mengetahui kadar kolesterol total pada semua sampel perlakuan yang dinilai 

melalui pemeriksaan darah. 

2. Mengetahui perubahan histologi jaringan hepar pada sampel mencit obesitas 

yang diberi ekstrak daun Moringa oleifera. 

 

1.4 Hipotesis 

Hipotesis pada penelitian ini adalah terdapat efek terapeutik ekstrak daun 

Moringa oleifera terhadap kadar kolestrol total dan gambaran histologi jaringan 

hepar pada mencit model obesitas. 
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1.5 Manfaat Penelitian  

1.5.1 Manfaat Teoritis  

1. Hasil penelitian ini diharapkan dapat menjadi referensi dalam uji klinis 

mengenai efek terapeutik daun Moringa oleifera terhadap kadar kolestrol total 

dan gambaran histologi jaringan hepar pada mencit model obesitas. 

2. Hasil penelitian ini diharapkan dapat menjadi bahan kajian dan landasan teori 

yang mendorong analisis lebih lanjut mengenai efek terapeutik daun Moringa 

oleifera terhadap hiperkolesterol dan risiko non-alcoholic fatty liver dalam 

studi kepustakaan di masa depan. 

 

1.5.2 Manfaat Tatalaksana  

Hasil penelitian diharapkan dapat digunakan sebagai informasi ilmiah bagi 

mahasiswa dan peneliti mengenai fitoterapi dengan ekstrak daun Moringa oleifera 

terhadap kadar kolestrol total dan gambaran histologi jaringan hepar. 

  



68 
 

Universitas Sriwijaya 

DAFTAR PUSTAKA 

1.  Andrea L, Migliaccio S, Donini LM. Multidisciplinary Approach to Obesity 

[Internet]. Lenzi A, Migliaccio S, Donini LM, editors. Cham: Springer 

International Publishing; 2015. Available from: 

https://link.springer.com/10.1007/978-3-319-09045-0 

2.  Sbraccia P, Finer N. Obesity. Sbraccia P, Finer N, editors. Cham: Springer 

International Publishing; 2019.  

3.  Mayoral LC, Andrade G, Mayoral EC, Huerta T, Canseco S, Rodal Canales 

F, et al. Obesity subtypes, related biomarkers &amp; heterogeneity. Indian J 

Med Res. 2020;151(1):11.  

4.  Panduan Pelaksanaan Gerakan Nusantara Tekan Angka Obesitas 

(GENTAS). Jakarta: Direktorat Pencegahan dan Pengendalian Penyakit 

Tidak Menular Kementrian Kesehatan Republik Indonesia; 2017. 10–10 p.  

5.  Riskesdas LN. Kementerian Kesehatan Republik Indonesia. Badan 

Penelitian Dan Pengembangan Kesehatan. Kementeri Kesehat RI [Internet]. 

2018;1(1):1. Available from: 

https://www.kemkes.go.id/article/view/19093000001/penyakit-jantung-

penyebab-kematian-terbanyak-ke-2-di-indonesia.html 

6.  Budi A, Sijabat RM. Relationship Betweeen Level of Knowlegde and 

Accuraacy of Using Simvastatin in Hypercholesterolemic Patients at Advent 

Medan Hospital. J Pharm Sci. 2023;6(2):437–44.  

7.  Priyanshu J, Nancy J, Umesh K. P. Phytochemical and Pharmacological 

Profile of Moringa oleifera Lam. Int J Pharm Sci Res. 2020;11(12):5968–73.  

8.  Alia F, Putri M, Anggraeni N, Syamsunarno MRAA. The Potency of 

Moringa oleifera Lam. as Protective Agent in Cardiac Damage and Vascular 

Dysfunction. Front Pharmacol. 2022 Jan 24;12.  



69 
 

Universitas Sriwijaya 

9.  Fitrah Sari W, Suwondo A. A Literature Review of Effect of Moringa 

Oleifera Leaf Extract Toward Lipid Profile Level in Hyperlipidemia 

Patients. Int J Nurs Heal Serv. 2022;5(3).  

10.  Saleem A, Naureen I. Effect of Moringa olifera on Haematology and 

Cholesterol Level. 298 Saudi J Biomed Res Abbreviated Key Title Saudi J 

Biomed Res. 2021;6(12):298–306.  

11.  Sherwood L. Introduction to Human Physiology. Eight Edit. Brooks/Cole, 

Cengage Learning; 2013.  

12.  Rodwell VW, Bender DA, Botham KM, Kennelly PJ, Weil PA. Harper’s 

illustrated biochemistry. Thirtieth. Lange medical book TA  - TT  -. New 

York SE  -: Mcgraw-Hill Education New York; 2015.  

13.  Da Poian AT, Castanho MARB. Integrative Human Biochemistry [Internet]. 

Cham: Springer International Publishing; 2021. Available from: 

https://link.springer.com/10.1007/978-3-030-48740-9 

14.  Ahima RS, editor. Metabolic Basis of Obesity [Internet]. New York, NY: 

Springer New York; 2011. Available from: 

https://link.springer.com/10.1007/978-1-4419-1607-5 

15.  Guyton AC, Hall JE. Textbook of Medical Physiology [Internet]. Elsevier 

Saunders; 2006. (Guyton Physiology Series). Available from: 

https://books.google.co.id/books?id=0mdqAAAAMAAJ 

16.  Gartner LP, Hiatt JL. Color Textbook of Histology 3rd Edition. Third Edit. 

Vol. 175, Jama. Philadelphia: Saunders; 2007.  

17.  Mescher AL. Junqueira’s basic histology : text and atlas. Fourteenth. 

Junqueira’s basic histology : text and atlas. New York: Mcgraw-Hill 

Education; 2016.  

18.  Bastard JP, Fève B, editors. Physiology and Physiopathology of Adipose 

Tissue [Internet]. Paris: Springer Paris; 2013. Available from: 



70 
 

Universitas Sriwijaya 

https://link.springer.com/10.1007/978-2-8178-0343-2 

19.  Eroschenko VP. diFiore’s Atlas of Histology With Functional Correlations 

[Internet]. ELEVENTH E. Vasa. Lippincott Williams & Wilkins; 2008. 509 

p. Available from: 

http://medcontent.metapress.com/index/A65RM03P4874243N.pdf 

20.  Chernukha I, Fedulova L, Kotenkova E. White, beige and brown adipose 

tissue: structure, function, specific features and possibility formation and 

divergence in pigs. Foods Raw Mater [Internet]. 2022 Jan 31;10–8. Available 

from: https://jfrm.ru/en/issues/7477/7416/ 

21.  Bugianesi E, editor. Non-Alcoholic Fatty Liver Disease [Internet]. Cham: 

Springer International Publishing; 2020. Available from: 

https://link.springer.com/10.1007/978-3-319-95828-6 

22.  Engin AB, Engin A. Obesity and Lipotoxicity. Engin AB, Engin A, editors. 

Vol. 960. Cham: Springer International Publishing; 2017.  

23.  Ahmad SI, Imam SK, editors. Obesity [Internet]. Cham: Springer 

International Publishing; 2016. Available from: 

https://link.springer.com/10.1007/978-3-319-19821-7 

24.  Panuganti KK, Nguyen M, Kshirsagar RK. Obesity [Internet]. StatPearls. 

2023. Available from: http://www.ncbi.nlm.nih.gov/pubmed/30811954 

25.  Symonds ME, editor. Adipose Tissue Biology [Internet]. Cham: Springer 

International Publishing; 2017. Available from: 

http://link.springer.com/10.1007/978-3-319-52031-5 

26.  Jin X, Qiu T, Li L, Yu R, Chen X, Li C, et al. Pathophysiology of obesity 

and its associated diseases. Acta Pharm Sin B [Internet]. 2023 

Jun;13(6):2403–24. Available from: 

https://linkinghub.elsevier.com/retrieve/pii/S2211383523000126 

27.  Cavaliere G, Cimmino F, Trinchese G, Catapano A, Petrella L, D’Angelo M, 



71 
 

Universitas Sriwijaya 

et al. From Obesity-Induced Low-Grade Inflammation to Lipotoxicity and 

Mitochondrial Dysfunction: Altered Multi-Crosstalk between Adipose 

Tissue and Metabolically Active Organs. Antioxidants [Internet]. 2023 May 

29;12(6):1172. Available from: https://www.mdpi.com/2076-

3921/12/6/1172 

28.  O’Brien PD, Hinder LM, Callaghan BC, Feldman EL. Neurological 

consequences of obesity. Lancet Neurol [Internet]. 2017 Jun;16(6):465–77. 

Available from: 

https://linkinghub.elsevier.com/retrieve/pii/S1474442217300844 

29.  Kathryn L. Pathophysiology: The Biologic Basis for Disease in Adults and 

Children, /Kathryn L. McCance. Elsevier; 2019.  

30.  Klop B, Elte J, Cabezas M. Dyslipidemia in Obesity: Mechanisms and 

Potential Targets. Nutrients [Internet]. 2013 Apr 12;5(4):1218–40. Available 

from: http://www.mdpi.com/2072-6643/5/4/1218 

31.  Dowman JK, Tomlinson JW, Newsome PN. Pathogenesis of non-alcoholic 

fatty liver disease. QJM An Int J Med [Internet]. 2009;103(2):71–83. 

Available from: https://doi.org/10.1093/qjmed/hcp158 

32.  Runge MS, Greganti MA, Netter FH. Netter’s Internal Medicine [Internet]. 

Saunders/Elsevier; 2009. (ClinicalKey 2012). Available from: 

https://books.google.co.id/books?id=j9L7wAEACAAJ 

33.  Chaudhary P, Tawar M, Jawkhede V, Raut P, Ramteke H. A 

Pharmacognosy, Ethanobotany and Phyto-pharmacology of Moringa 

oleifera Lam. Int J PharmTech Res. 2022;15:73–82.  

34.  Singh M, Singh S, Verma D. Morphological and Pharmacognostical 

Evaluation of Moringa oleifera Lam. (Moringaceae): A Plant with High 

Medicinal Value in Tropical and Subtropical Parts of the World. Pharmacogn 

Rev [Internet]. 2020 Dec 15;14(28):138–45. Available from: 

http://www.phcogrev.com/article/2021/14/28/105530phrev20201417 



72 
 

Universitas Sriwijaya 

35.  Uthman H, Nyakuma B. Comparative Study of Moringa Oleifera and Citrus 

Paradisi as Disinfectants and Coagulants for Water Treatment. Chem Chem 

Technol. 2018 Dec 10;12:492–9.  

36.  Talreja O, Kerndt CC, Cassagnol M. Simvastatin. In Treasure Island (FL); 

2023.  

37.  Nugroho RA. Mengenal mencit sebagai hewan laboratorium. Samarinda 

Mulawarman Univ Pres. 2018;  

38.  Jena S, Chawla S. The Anatomy and Physiology of Laboratory Mouse BT  - 

Essentials of Laboratory Animal Science: Principles and Practices. In: 

Nagarajan P, Gudde R, Srinivasan R, editors. Singapore: Springer 

Singapore; 2021. p. 159–85. Available from: https://doi.org/10.1007/978-

981-16-0987-9_8 

39.  Pritchett-Corning KR, Hashway S, Suckow MA. The Laboratory Mouse 

[Internet]. Boca Raton: CRC Press; 2022. Available from: 

https://www.taylorfrancis.com/books/9780429353086 

40.  Reuter TY. Diet-induced models for obesity and type 2 diabetes. Drug 

Discov Today Dis Model [Internet]. 2007 Mar;4(1):3–8. Available from: 

https://linkinghub.elsevier.com/retrieve/pii/S1740675707000187 

41.  Avtanski D, Pavlov VA, Tracey KJ, Poretsky L. Characterization of 

inflammation and insulin resistance in high‐fat diet‐induced male C57BL/6J 

mouse model of obesity. Anim Model Exp Med [Internet]. 2019 Dec 

25;2(4):252–8. Available from: 

https://onlinelibrary.wiley.com/doi/10.1002/ame2.12084 

42.  Roflin E, Liberty IA. Populasi, Sampel, Variabel dalam penelitian 

kedokteran. Penerbit NEM; 2021.  

43.  Sastroasmoro S, Ismael S. Dasar-dasar metodologi penelitian klinis Edisi ke-

4. Jakarta Sagung Seto. 2011;376.  



73 
 

Universitas Sriwijaya 

44.  Li J, Wu H, Liu Y, Yang L. High fat diet induced obesity model using four 

strains of mice: Kunming, C57BL/6, BALB/c and ICR. Exp Anim [Internet]. 

2020;69(3):326–35. Available from: 

https://www.jstage.jst.go.jp/article/expanim/69/3/69_19-0148/_article 

45.  Atsukwei D. Hypolipidaemic Effect of Ethanol Leaf Extract of Moringa 

Oleifera Lam. in Experimentally induced Hypercholesterolemic Wistar Rats. 

Int J Nutr Food Sci [Internet]. 2014;3(4):355. Available from: 

http://www.sciencepublishinggroup.com/journal/paperinfo.aspx?journalid=

153&doi=10.11648/j.ijnfs.20140304.28 

46.  Gefen A, Benayahu D, editors. The Mechanobiology of Obesity and Related 

Diseases [Internet]. Cham: Springer International Publishing; 2015. (Studies 

in Mechanobiology, Tissue Engineering and Biomaterials; vol. 16). 

Available from: https://link.springer.com/10.1007/978-3-319-09336-9 

47.  Fang Y, Wang S, Zhu T, Zhang Y, Lian X. Atherogenic high cholesterol/high 

fat diet induces TLRs-associated pulmonary inflammation in C57BL/6J 

mice. Inflamm Res [Internet]. 2017 Jan 21;66(1):39–47. Available from: 

http://link.springer.com/10.1007/s00011-016-0990-6 

48.  Li J, Wu H, Liu Y, Yang L. High fat diet induced obesity model using four 

strainsof mice: Kunming, C57BL/6, BALB/c and ICR. Exp Anim [Internet]. 

2020 Aug 5;69(3):326–35. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/32188837 

49.  Wang CY, Liao JK. A Mouse Model of Diet-Induced Obesity and Insulin 

Resistance. In 2012. p. 421–33. Available from: 

http://link.springer.com/10.1007/978-1-61779-430-8_27 

50.  Pereira ENG da S, Araujo BP de, Rodrigues KL, Silvares RR, Martins CSM, 

Flores EEI, et al. Simvastatin Improves Microcirculatory Function in 

Nonalcoholic Fatty Liver Disease and Downregulates Oxidative and ALE-

RAGE Stress. Nutrients [Internet]. 2022 Feb 8;14(3):716. Available from: 

https://www.mdpi.com/2072-6643/14/3/716 



74 
 

Universitas Sriwijaya 

51.  Siersbæk MS, Ditzel N, Hejbøl EK, Præstholm SM, Markussen LK, Avolio 

F, et al. C57BL/6J substrain differences in response to high-fat diet 

intervention. Sci Rep [Internet]. 2020 Aug 20;10(1):14052. Available from: 

https://www.nature.com/articles/s41598-020-70765-w 

52.  Liu YH, Xiang ZN, Chen C, Wan LS, Chen JC. Hypolipidemic and 

Hepatoprotective Effects of Polysaccharides Extracted from Liriope spicata 

Var. Prolifera in C57BL/6J Mice with High-Fat Diet-Induced 

Hyperlipidemia. Youssef FS, editor. Evidence-Based Complement Altern 

Med [Internet]. 2020 Dec 10;2020:1–11. Available from: 

https://www.hindawi.com/journals/ecam/2020/8013189/ 

53.  Kim HL, Ahn YM, Lee SM, Seo CS, Park SH, Bang OS, et al. Anti-Obesity 

Effects of Aqueous Extracts of Sunbanghwalmyung-Eum in High-Fat- and 

High-Cholesterol-Diet-Induced Obese C57BL/6J Mice. Nutrients [Internet]. 

2022 Jul 17;14(14):2929. Available from: https://www.mdpi.com/2072-

6643/14/14/2929 

54.  El-Shehawi AM, Alkafafy M, El-Shazly S, Sayed S, Farouk S, Alotaibi S, et 

al. Moringa oleifera leaves ethanolic extract ameliorates high fat diet-

induced obesity in rats. J King Saud Univ - Sci [Internet]. 2021 

Sep;33(6):101552. Available from: 

https://linkinghub.elsevier.com/retrieve/pii/S1018364721002135 

55.  Averbukh LD, Turshudzhyan A, Wu DC, Wu GY. Statin-induced Liver 

Injury Patterns: A Clinical Review. J Clin Transl Hepatol [Internet]. 2022 

Jun 28;10(3):543–52. Available from: 

https://www.xiahepublishing.com/2310-8819/JCTH-2021-00271 

56.  Russo MW, Hoofnagle JH, Gu J, Fontana RJ, Barnhart H, Kleiner DE, et al. 

Spectrum of statin hepatotoxicity: Experience of the drug-induced liver 

injury network. Hepatology [Internet]. 2014 Aug;60(2):679–86. Available 

from: https://onlinelibrary.wiley.com/doi/10.1002/hep.27157 

57.  Das N, Sikder K, Ghosh S, Fromenty B, Dey S. Moringa oleifera Lam. leaf 



75 
 

Universitas Sriwijaya 

extract prevents early liver injury and restores antioxidant status in mice fed 

with high-fat diet. Indian J Exp Biol [Internet]. 2012 Jun;50(6):404–12. 

Available from: http://www.ncbi.nlm.nih.gov/pubmed/22734251 

 

  


	30eda518ed67001dde88004463755801151558b6d56d8ef4af9c74f315b24263.pdf
	30eda518ed67001dde88004463755801151558b6d56d8ef4af9c74f315b24263.pdf

