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BAB 5 

KESIMPULAN DAN SARAN 

 

5.1 Kesimpulan 

1. Pemberian suplementasi inulin-MCT signifikan dalam menekan 

rasio sel limfosit-T CD3CD4:CD3 pada mencit obesitas yang 

diberi makan tinggi lemak-sukrosa.  

2. Pemberian suplementasi inulin-MCT signifikan dalam menekan 

rasio sel limfosit-T CD3CD8:CD3 pada mencit obesitas yang 

diberi makan tinggi lemak-sukrosa. 

 

5.2 Saran 

1. Perlu adanya perpanjangan waktu intervensi dan penambahan 

dosis suplementasi dalam penelitian pengaruh pemberian 

suplementasi inulin-MCT terhadap rasio sel limfosit-T CD3CD4 

dan  CD3CD8 pada mencit obesitas. 

2. Perlu dilakukan penelitian lebih lanjut mengenai pengaruh 

pemberian kombinasi suplementasi inulin-MCT terhadap sel T 

regulator CD4CD25Foxp3 dan CD8CD25Foxp3 pada mencit 

obesitas. 

3. Perlu dilakukan penelitian mengenai optimalisasi dosis 

suplementasi serat pangan inulin-MCT terhadap parameter 

imunologis. 

  



 

53 
 

DAFTAR PUSTAKA 

 

Abed, S., Ali, A. H., Noman, A., Sobianiazi, Al-Fargaammar, Bakry, A M. 

2016, Inulin as prebiotics and its applications in food industry and 

human health; A Review, International Journal of Agriculture 

Innovations and Research, 5(1): 2319-1473 

Actor, J. 2014, Introductory immunology, 1st edition, Academic Press in an 

imprint of Elsevier. 

Bach, A. C., Babayan, V. K. 1982, Medium-chain triglycerides- An update, 

American Journal of Clinical Nutrition, 36: 950–962. 

Chaplin, D. D., 2006, Overview of the human immune respons, Journal of 

Allergy and Clinical Immunology, 117(2): 430-435 

Chen, H.H., Chao, Y.H., Chen, D.Y., Yang, D.H., Chung, T.W., Li, Y.R., 

Lin, C.C. 2016, Oral administration of acarbose ameliorates 

imiquimod-induced psoriasis-like dermatitis in a mouse model, 

International immunopharmacology, 33: 70–82. 

Chen, X., Cherian, S. 2017, Acute myeloid leukemia immunophenotyping 

by flow cytometric analysis, Clinics in Laboratory Medicine, 37: 

753-769. 

Cox, M. A, Kahan, S. M., Zajac, A. J., Anti-viral CD8 T cells and the 

cytokines that they love, Virology, 435: 157–69 

D`Arena, G. D., Laurenti, L., Minervini, M. M., Deaglio, S., Bonello, L., 

Martino, L. D., Padua, L. D., Savino, L., Tarnani, M., Feo, V. D., 

Cascavilla, N. 2011, Regulatory T-cell number is increased in 

chronic lymphocytic leukemia patients and correlates with 

progressive disease, Leukemia Research, 35: 363-368 

De Bandt, J. P., Monin, C. 2021, Obesity, nutrients and the immune system 

in the era of COVID-19, Nutrients, 13: 1-14 

De Frel., D. L., Atsma, D. E., Pijl, H., Seidell, J. C., Leenen, P. J. M., Dik, 

W. A., Rossum, E. F. C. 2020, The impact of obesity and lifestyle 

on the immune system and susceptibility to infections such as 

COVID-19, Frontiers in Nutrition, (7): 1-12 

De Heredia, F. P., Martinez, S. G., Marcos, A. 2012, Chronic and 

degenerative diseases obesity, inflammation and the immune 

system, Proceedings of the Nutrition Society, 71: 332–338 



 

54 
 

De Souza, R. J., Mente, A., Maroleanu, A., Cozma, A. I., Ha, V., Kishibe, 

T., Uleryk, E., Budylowski, P., Schünemann, H., Beyene, J., and 

Anand, S. S. 2015, Intake of saturated and trans unsaturated fatty 

acids and risk of all cause mortality, cardiovascular disease, and 

type 2 diabetes: Systematic review and meta-analysis of 

observational studies, British Medical Journal, 351: 1-16. 

Dwivedi, M., Kumar, P., Laddha, N.C., Kemp, E.H. 2016, Induction of 

regulatory T cells: A role for probiotics and prebiotics to suppress 

autoimmunity, Autoimmunity reviews, 15(4): 379–392. 

FAO/WHO Codex Alimentarius Commission. 1995, Guidelines for 

Nutrition Labelling. Codex Alimentarius, Volume 1A, General 

Requirements, Rome: FAO. 

Ferreira, M. L., Tonetto, G. M. 2017, Enzymatic Synthesis of Structured 

Triglycerides: From Laboratory to Industry, Switzerland: Springer 

International Publisher. 

Food and Nutrition Board of the Institute of Medicine, The National 

Academies, 2002, Dietary reference intakes for energy, 

carbohydrate, fiber, fat, fatty acids, cholesterol, protein and amino 

acids, Journal of the American Dietetic Association, 102(11): 

1621–1630. 

Gibson, G. R, Roberfroid, M. B. 1995, Dietary modulation of the human 

colonic microbiota: introducing the concept of prebiotics, Journal 

Nutrition, 125(6): 1401-12. 

Gregorczyk, I., Maślanka, T. 2019, Effect of selected non-steroidal anti-

inflammatory drugs on activation-induced CD25 expression on 

murine CD4
pos

 and CD8
pos

 T cells: an in vitro study, Central 

European Journal of Immunology, 44: 109-118 

He, K., Shi, J. C., Mao, X. M. 2014, Safety and efficacy of acarbose in the 

treatment of diabetes in Chinese patients, Therapeutics and clinical 

risk management, 10: 505–511. 

Holmes, K. L., Otten, G., Yokoyama, W. M. 2001, Flow cytometry analysis 

using the Becton Dickinson FACS Calibur, Current Protocols in 

Immunology 5.4.1 

Ibrahim, O.O. 2018, Functional oligosaccharides: Chemicals structure, 

manufacturing, health benefits, applications and regulations, 

Journal of Food Chemistry and Nanotechnology, 4(4): 65-76. 



 

55 
 

Iwasaki, K., Harada, N., Sasaki, K., Yamane, S., Iida, K., Suzuki, K. 2015, 

Free fatty acid receptor GPR120 is highly expressed in 

enteroendocrine K cells of the upper small intestine and has a 

critical role in GIP secretion after fat ingestion. Endocrinology. 

156: 837–46.  

Jiang, M., Guo, Y., Luo, Q., Huang, Z., Zhao, R., Liu, S. 2020, T-cell 

subset counts in peripheral blood can be used as discriminatory 

biomarkers for diagnosis and severity prediction of coronavirus 

disease 2019, Journal of Infectious Diseases, 222(2):198–202. 

Kaur, N., Gupta, A.K. 2003, Applications of inulin and oligofructose in 

health and nutrition, Journal of Bioscience, 7: 703-714 

Kementerian Kesehatan RI. 2018, Hasil Riset Kesehatan Dasar (Riskesdas) 

2018, Jakarta: Badan Penelitian dan Pengembangan Kesehatan 

Kementerian RI. 

Kolida, S., Tuohy, K. dan Gibson, G. R. 2002, Prebiotic effects of inulin 

and oligofructose, British Journal of Nutrition, 2: 193–197 

Lee, Y., Tang, T. K., Chan, E. S., Phuah, E. T., Lai, O. M., Tan, C. P., 

Wang, Y., Karim, N. Z. A., Dian, N. H. M., Tan, J. S. 2021, 

Medium chain triglyceride and medium-and long chain triglyceride 

metabolism, production, health impacts and its applications: A 

review, Critical Reviews in Food Science and Nutrition, 62(15): 

4169-4185. 

Leith, C. P., 2017, Cost-effective flow cytometry testing strategie, Clinics in 

Laboratory Medicine, 37: 915-929 

Li, J., Wertheim, G., Paessler, M., Pillai, V. 2017, Flow cytometry in 

pediatric hematopoietic malignancies, Clinics in Laboratory 

Medicine, 37: 879-893 

Liao, T. H., Hamosh, P., Hamosh, M. 1984, Fat digestion by lingual lipase: 

mechanism of lipolysis in the stomach and upper small intestine, 

Pediatiric Research, 18: 402–9. 

McRorie, J. W. 2015, Evidence-based approach to fiber supplements and 

clinically meaningful health benefits, part 1, Nutrition Today, 

50(2): 82–89. 

Mousset, C. M., Hobo, W., Woestenenk, R., Preijers, F., Dolstra, H., Waart, 

A. B. 2019, Comprehensive phenotyping of T cells using flow 

cytometry, Journal of Quantitative Cell Science, 95: 647-645 



 

56 
 

Mumme, K., Stonehouse, W. 2015, Effects of medium-chain triglycerides 

on weight loss and body composition: A meta-analysis of 

randomized controlled trials, Journal of the Academy of Nutrition 

and Dietetics, 115: 249–63.  

Murata, Y., Harada, N., Yamane, S., Iwasaki, K., Ikeguchi, E., Kanemaru, 

Y. 2019, Medium-chain triglyceride diet stimulates less GIP 

secretion and suppresses body weight and fat mass gain compared 

with long-chain triglyceride diet, American Physiological Society 

Journal, 317: 53–64 

Naeem, A., James, N., Tanvir, M., Marriam, M., Nathaniel, A. 2017, 

Fluorescence activated cell sorting (FACS): An advanced cell 

sorting technique, PSM Biological Research, 2(2): 83-88 

Pujari, R., Benarjee, G. 2021, Impact of prebiotic on immune response: 

from the bench to the clinic, Immunology and Cell biology, 99: 

255- 273 

Roederer, M., De Rosa, S., Gerstein, R., Anderson, M., Bigos, M., Stovel, 

R., Nozaki, T., Parks, D., Herzenberg, L. 1997, 8 Color, 10-

parameter flow cytometry to elucidate complex leukocyte 

heterogeneity, Cytometry, 29: 328-339 

Seaton, T. B., Welle, S. L., Warenko, M. K., Campbell, R. G. 1986, 

Thermal effect of medium-chain and long-chain triglycerides in 

man, American Journal of Clinical Nutrition, 44: 630–634. 

SIRKESNAS. 2016, Survei Indikator Kesehatan Nasional, Jakarta: Badan 

Penelitian Pengembangan Ksehatan Kementrian Kesehatan RI. 

Skapenko, A., Leipe, J., Lipsky, P.E. et al. 2005, The role of the T cell in 

autoimmune inflammation, Arthritis Research and Therapy, 7(2): 

4-14 

Smith, A. M., Collene, A. L., Spees, C. K. 2015, Wardlaw`s contemporary 

nutrition: A functional approach, 5th edition, Mc Graw-Hill 

Education, New York. 

St-Onge, M. P, Jones, P. J. 2002, Physiological effects of medium-chain 

triglycerides: potential agents in the prevention of obesity, Journal 

of Nutrition, 132: 329–32 

St-Onge, M. P., Mayrsohn, B., O`keeffe, M., Kissileff, H. R., Choudhury, 

A. R., Laferrere, B. 2014, Impact of medium and long chain 

triglycerides consumption on appetite and food intake in 



 

57 
 

overweight men, European Journal of Clinical Nutrition, 68(10): 

1134–40. 

Tsuji, H., Kasai, M., Takeuchi, H., Nakamura, M., Okazaki, M., Kondo, K. 

2001, Dietary medium-chain triacylglycerols suppress 

accumulation of body fat in a double-blind, controlled trial in 

healthy men and women, Journal of Nutrition, 131: 2853–2859 

Wijaya, H., Foe, K., Soewandhi, A., Wihadmadyatami, H., Tjahjono, Y. 

2021, The effect of supplementation of isomaltooligosaccharide 

and emulsified medium-chain triglycerides on blood glucose, b-

hydroxybutyrate and calorie intake in male Wistar rats, Clinical 

Nutrition Open Science, 37: 35-46. 

Wilkerson, M. J. 2012, Principles and applications of flow cytometry and 

cell sorting in companion animal medicine, Veterinary Clinics of 

North America: Small Animal Practice., 22: 53-71. 

World Health Organization. 2021, Obesity and Overweight, Switzerland: 

WHO. 

Wu, B., Yan, J., Yang, J., Xia, Y., Li, D., Zhang, F., Cao, H. 2022, 

Extension of the life span by acarbose: Is it mediated by the gut 

microbiota, Aging and Disease, 13(4): 1005-1014. 

Xue, C., Liu, Y., Wang, J., Zhang, R., Zhang, Y., Zhang, J., Zhang, Y., 

Zheng, Z., Yu, X., Jing, H., Nosaka, N., Arai, C., Kasai, M., 

Aoyama, T. and Wu, J. 2009, Consumption of medium- and 

longchain triacylglycerols decreases body fat and blood 

triglyceride in Chinese hypertriglyceridemic subjects, European 

Journal of Clinical Nutrition, 63(7): 879-886. 

Yang, A. P., Liu, J., Tao, W., Li, H. M. 2020, The diagnostic and predictive 

role of NLR, d-NLR and PLR in COVID-19 patients, International 

Immunopharmacology, 84: 106504. 

Yao, Y., Cai, X., Fei, W., Ye, Y., Zhao, M., Zheng, C. 2020, The role of 

short-chain fatty acids in immunity, inflammation and metabolism, 

Critical Reviews in Food Science and Nutrition, 62(1): 1-12. 

Zhang, L., Song, P., Zhang, X., Metea, C., Schleisman, M., Karstens, L., 

Leung, E., Zhang, J., Xu, Q., Liu, Y., Asquith, M., Chu, C.Q. 

2020, Alpha-glucosidase inhibitors altering the gut microbiota and 

collagen-induced repair arthritis, Frontiers in Pharmacology, 10: 

1684. 



 

58 
 

Zhu, X., Zhang, X., Gao, X., Yi, Y., Hou, Y., Meng, X., Jia, C., Chao, B., 

Fan, W., Li, X., Zhang, H. 2020, Effects of inulin propionate ester 

on obesity-related metabolic syndrome and intestinal microbial 

homeostasis in diet-induced obese Mice, ACS Omega, 5(22): 

12865-12876 

 

 

 

 

 


