Penkgaruh Pemberian Minyak Kacang Sacha Inchi (Plukenetia volubilis L.) Terhadap Ekspresi Gen
Terkait

Lipogenesis dan De Novo Lipogenesis di Jaringan Adiposa Putih Tikus dengan Diet Tinggi Lemak
dan

UNIVERSITAS Fruktosa

GADJAH MADA Nadia Amalialjinan, Prof. Dr. Dra. Sunarti, M.Kes. ; dr. Yogik Onky Silvana Wijaya, Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Agregan, R., Popova, T., Lopez-Pedrouso, M., Cantalapiedra, J., Lorenzo, J.M.,
Franco, D., 2022. Fatty acids, in: Food Lipids: Sources, Health Implications,
and Future Trends. Elsevier Inc., pp: 257-286. https://doi.org/10.1016/B978-
0-12-823371-9.00015-0

Alayon, A. N., Ortega Avila, J.G., Echeverri Jiménez, 1., 2018. Carbohydrate
metabolism and gene expression of sirtuin 1 in healthy subjects after Sacha
inchi oil supplementation: A randomized trial. Food Funct. 9(3):1570-1577.
https://doi.org/10.1039/c7f001956d

Alayo6n, Alicia Norma, Ortega Avila, J.G., Echeverri Jiménez, 1., 2018. Metabolic
status is related to the effects of adding of sacha inchi (Plukenetia volubilis L.)
oil on postprandial inflammation and lipid profile: Randomized, crossover
clinical trial. J Food Biochem. (e12703):1-8.
https://doi.org/10.1111/jfbc.12703

Albuquerque, D., Nobrega, C., Manco, L., Padez, C., 2017. The contribution of
genetics and environment to obesity. Br Med Bull. 123:159-173.
https://doi.org/10.1093/bmb/1dx022

Ambulay, J.P., Rojas, P.A., Timoteo, O.S., Barreto, T. V., Colarossi, A., 2020. Effect
of the emulsion of Sacha Inchi (Plukenetia huayabambana) oil on oxidative
stress and inflammation in rats induced to obesity. J Funct Foods. 64
(2020):103631. https://doi.org/10.1016/;.jf£.2019.103631

Aranceta, J., Pérez-Rodrigo, C., 2012. Recommended dietary reference intakes,
nutritional goals and dietary guidelines for fat and fatty acids: A systematic
review. British Journal of  Nutrition. 107(Suppl.2):S8-S22.
https://doi.org/10.1017/S0007114512001444

Arifin, WN., Zahiruddin, WM., 2017. Sample size calculation in animal studies
using resource equation approach. Malaysian Journal of Medical Sciences.
24(5):101-105. https://doi.org/10.21315/mjms2017.24.5.11

Bastias-Pérez, M., Serra, D., Herrero, L., 2020. Dietary options for rodents in the
study of obesity. Nutrients. 12(11):1-18. https://doi.org/10.3390/nu12113234

Bolsoni-Lopes, A., Alonso-Vale, M.I.C., 2015. Lipolysis and lipases in white
adipose tissue — An update. Arch Endocrinol Metab. 59(4):335-342.
https://doi.org/10.1590/2359-3997000000067

Bravo-Ruiz, 1., Medina, M.A., Martinez-Poveda, B., 2021. From food to genes:
Transcriptional regulation of metabolism by lipids and carbohydrates.
Nutrients. 13(5):1-24. https://doi.org/10.3390/nul13051513



Penkgaruh Pemberian Minyak Kacang Sacha Inchi (Plukenetia volubilis L.) Terhadap Ekspresi Gen

Terkait

Iaipogenesis dan De Novo Lipogenesis di Jaringan Adiposa Putih Tikus dengan Diet Tinggi Lemak
an

UNIVERSITAS Fruktosa

GADJAH MADA Nadia Amalialjinan, Prof. Dr. Dra. Sunarti, M.Kes. ; dr. Yogik Onky Silvana Wijaya, Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Brown, L.H., Mutch, D.M., 2020. Mechanisms underlying N3-PUFA regulation of
white adipose tissue endocrine function. Curr Opin Pharmacol. 52:40—46.
https://doi.org/10.1016/j.coph.2020.04.009

Butruille, L., Marousez, L., Pourpe, C., Oger, F., Lecoutre, S., Catheline, D., Gors,
S., Metges, C.C., Guinez, C., Laborie, C., Deruelle, P., Eeckhoute, J., Breton,
C., Legrand, P., Lesage, J., Eberlé, D., 2019. Maternal high-fat diet during
suckling programs visceral adiposity and epigenetic regulation of adipose
tissue stearoyl-CoA desaturase-1 in offspring. Int J Obes. 43(12):2381-2393.
https://doi.org/10.1038/s41366-018-0310-z

Carreiro, A.L., Buhman, K.K., 2019. Absorption of Dietary Fat and Its Metabolism
in Enterocytes, in: The Molecular Nutrition of Fats. Academic Press, pp: 33—
48. https://doi.org/10.1016/B978-0-12-811297-7.00003-2

Chandel, N.S., 2021. Lipid metabolism. Cold Spring Harb Perspect Biol.
13(9):a040576. https://doi.org/10.1101/CSHPERSPECT.A040576

Chen, X., Luo, Y., Wang, R., Zhou, B., Huang, Z., Jia, G., Zhao, H., Liu, G., 2016.
Effects of fatty acid transport protein 1 on proliferation and differentiation of
porcine intramuscular preadipocytes. Animal Science Journal. 88(5): 731-738.
https://doi.org/10.1111/ASJ.12701

de Castro, G.S., Cardoso, J.F.R., Calder, P.C., Jordao, A.A., Vannucchi, H., 2015.
Fish oil decreases hepatic lipogenic genes in rats fasted and refed on a high
fructose diet. Nutrients. 7(3):1644—1656. https://doi.org/10.3390/nu7031644

de Oliveira, S.M., Garcia, J.L., Vileigas, D.F., de Campos, D.H.S., Francisqueti-
Ferron, F.V., Ferron, A.J.T., da Silva-Bertani, D.C.T., Padovani, C.R., Corréa,
C.R., Cicogna, A.C., 2021. Cardiac Remodeling in Obesity-Resistance Model
is not Related to Collagen I and III Protein Expression. International Journal
of Cardiovascular Sciences. 34(6):656-664.
https://doi.org/10.36660/1jcs.20200058

Dentin, R., Benhamed, F., Pégorier, J.P., Foufelle, F., Viollet, B., Vaulont, S., Girard,
J., Postic, C., 2005. Polyunsaturated fatty acids suppress glycolytic and
lipogenic genes through the inhibition of ChREBP nuclear protein
translocation. Journal of Clinical Investigation. 115(10):2843-2854.
https://doi.org/10.1172/JC125256

Dixon, E.D., Nardo, A.D., Claudel, T., Trauner, M., 2021. The role of lipid sensing
nuclear receptors (Ppars and Ixr) and metabolic lipases in obesity, diabetes and
nafld. Genes (Basel). 12(5):1-30. https://doi.org/10.3390/genes 12050645

Festuccia, W.T., Blanchard, P.-G., Richard, D., Deshaies, Y., 2010. Basal adrenergic
tone is required for maximal stimulation of rat brown adipose tissue UCP1



Penkgaruh Pemberian Minyak Kacang Sacha Inchi (Plukenetia volubilis L.) Terhadap Ekspresi Gen

Terkait

Iaipogenesis dan De Novo Lipogenesis di Jaringan Adiposa Putih Tikus dengan Diet Tinggi Lemak
an

UNIVERSITAS Fruktosa

GADJAH MADA Nadia Amalialjinan, Prof. Dr. Dra. Sunarti, M.Kes. ; dr. Yogik Onky Silvana Wijaya, Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

expression by chronic PPAR-activation. Am J Physiol Regul Integr Comp
Physiol. 299:159-167. https://doi.org/10.1152/ajpregu.00821.2009.-We

Flores-Dorantes, M.T., Diaz-Lopez, Y.E., Gutiérrez-Aguilar, R., 2020.
Environment and Gene Association With Obesity and Their Impact on
Neurodegenerative and Neurodevelopmental Diseases. Front Neurosci.
14(863):1-24. https://doi.org/10.3389/fnins.2020.00863

Gianotti, T.F., Burguefio, A., Mansilla, N.G., Pirola, C.J., Sookoian, S., 2013. Fatty
Liver Is Associated with Transcriptional Downregulation of Stearoyl-CoA
Desaturase and Impaired Protein Dimerization. PLoS One. 8(9):e76912.
https://doi.org/10.1371/journal.pone.0076912

Gonzalez-Aspajo, G., Belkhelfa, H., Haddioui-Hbabi, L., Bourdy, G., Deharo, E.,
2015. Sacha Inchi Oil (Plukenetia volubilis L.), effect on adherence of
Staphylococus aureus to human skin explant and keratinocytes in vitro. J
Ethnopharmacol. 171:330-334. https://doi.org/10.1016/j.jep.2015.06.009

Goyal, A., Tanwar, B., Kumar Sihag, M., Sharma, V., 2022. Sacha inchi (Plukenetia
volubilis L.): An emerging source of nutrients, omega-3 fatty acid and
phytochemicals. Food Chem. 373(131459):1-18.
https://doi.org/10.1016/j.foodchem.2021.131459

Gray, S., Feinberg, M.W., Hull, S., Kuo, C.T., Watanabe, M., Sen, S., Depina, A.,
Haspel, R., Jain, M.K., 2002. The Kriippel-like factor KLF15 regulates the
insulin-sensitive glucose transporter GLUTA4. Journal of Biological Chemistry.
277(37):34322-34328. https://doi.org/10.1074/jbc.M201304200

Guney, C., Bal, N.B., Akar, F., 2023. The impact of dietary fructose on gut
permeability, microbiota, abdominal adiposity, insulin signaling and
reproductive function. Heliyon. 9(8): e18896.
https://doi.org/10.1016/j.heliyon.2023.e18896

Hanssen, H.P., Schmitz-Hiibsch, M., 2011. Sacha Inchi (Plukenetia volubilis L.)
Nut Oil and Its Therapeutic and Nutritional Uses, in: Nuts and Seeds in Health
and Disease Prevention. Elsevier Inc., pp:991-994.
https://doi.org/10.1016/B978-0-12-375688-6.10117-3

Hariri, N., Thibault, L., 2010. High-fat diet-induced obesity in animal models. Nutr
Res Rev. 23(2):270-299. https://doi.org/10.1017/S0954422410000168

Harshitha, R., Arunraj, D.R., 2021. Real-time quantitative PCR: A tool for absolute
and relative quantification. Biochemistry and Molecular Biology Education.
49(5):800-812. https://doi.org/10.1002/bmb.21552



Penkgaruh Pemberian Minyak Kacang Sacha Inchi (Plukenetia volubilis L.) Terhadap Ekspresi Gen
Terkait

Lipogenesis dan De Novo Lipogenesis di Jaringan Adiposa Putih Tikus dengan Diet Tinggi Lemak
dan

UNIVERSITAS Fruktosa
GADJAH MADA Nadia Amalialjinan, Prof. Dr. Dra. Sunarti, M.Kes. ; dr. Yogik Onky Silvana Wijaya, Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Hashimoto, M., Hossain, S., 2018. Fatty Acids: From Membrane Ingredients to
Signaling Molecules, in: Biochemistry and Health Benefits of Fatty Acids.
IntechOpen. https://doi.org/10.5772/INTECHOPEN.80430

Hatch, G.M., Smith, A.J., Xu, F.Y., Hall, A.M., Bernlohr, D.A., 2002. FATPI
channels exogenous FA into 1,2,3-triacyl-sn-glycerol and down-regulates
sphingomyelin and cholesterol metabolism in growing 293 cells. Journal Lipid
Research. 43:1380-1389. https://doi.org/10.1194/1r.M200130-JLR200

Herman, M.A., Peroni, O.D., Villoria, J., Schon, M.R., Abumrad, N.A., Blither, M.,
Klein, S., Kahn, B.B., 2012. A novel ChREBP isoform in adipose tissue

regulates systemic glucose metabolism. Nature. 484(7394):333-338.
https://doi.org/10.1038/nature10986

Hernandez-Diazcouder, A., Romero-Nava, R., Carb6, R., Sanchez-Lozada, L.G.,
Sanchez-Muiioz, F., 2019. High fructose intake and adipogenesis. Int J Mol
Sci. 20(11):1-18. https://doi.org/10.3390/ijms20112787

Honoré, S.M., Grande, M.V., Rojas, J.G., Sanchez, S.S., 2018. Smallanthus
sonchifolius (Yacon) flour improves visceral adiposity and metabolic
parameters in High-Fat-Diet-Fed rats. J Obes. 2018(5341384):1-15.
https://doi.org/10.1155/2018/5341384

Horwitz, A., Birk, R., 2023. Adipose Tissue Hyperplasia and Hypertrophy in
Common and Syndromic Obesity—The Case of BBS Obesity. Nutrients.
15(15): 3445. https://doi.org/10.3390/nul15153445

Huang, J., Zhu, R., Shi, D., 2021. The role of FATP1 in lipid accumulation: a review.
Mol Cell Biochem. 476(4): 1897-1903. https://doi.org/10.1007/s11010-021-
04057-w

lizuka, K., 2023. Recent Progress on Fructose Metabolism—Chrebp, Fructolysis,
and Polyol Pathway. Nutrients. 15(7):1778.
https://doi.org/10.3390/nu15071778

lizuka, K., 2017. The transcription factor carbohydrate-response element-binding
protein (ChREBP): A possible link between metabolic disease and cancer.
Biochim  Biophys Acta Mol Basis Dis. 1863(2):474-485.
https://doi.org/10.1016/j.bbadis.2016.11.029

lizuka, K., 2013. Recent progress on the role of ChREBP in glucose and lipid
metabolism. Endocr J. 60(5):543-555.

lizuka, K., Takao, K., Yabe, D., 2020. ChREBP-Mediated Regulation of Lipid
Metabolism: Involvement of the Gut Microbiota, Liver, and Adipose Tissue.
Front Endocrinol (Lausanne). 11(587189).
https://doi.org/10.3389/fendo.2020.587189



Penkgaruh Pemberian Minyak Kacang Sacha Inchi (Plukenetia volubilis L.) Terhadap Ekspresi Gen
Terkait
Lipogenesis dan De Novo Lipogenesis di Jaringan Adiposa Putih Tikus dengan Diet Tinggi Lemak

dan
UNIVERSITAS Fruktosa

GADJAH MADA Nadia Amalialjinan, Prof. Dr. Dra. Sunarti, M.Kes. ; dr. Yogik Onky Silvana Wijaya, Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Isesele, P., Vaidya, H., Gill, R., Cheema, S.K., 2022. Treatment of preadipocytes
with fish oil, mixed oil, or soybean oil-based lipid emulsions have differential
effects on the regulation of lipogenic and lipolytic genes in mature 3T3-L1
adipocytes. Prostaglandins Leukot Essent Fatty Acids.177(102396).
https://doi.org/10.1016/j.plefa.2022.102396

Ji, T., Fang, B., Wu, F.,, Liu, Y., Cheng, L., Li, Y., Wang, R., Zhu, L., 2023. Diet
Change Improves Obesity and Lipid Deposition in High-Fat Diet-Induced
Mice. Nutrients.15(23):4978. https://doi.org/10.3390/nu15234978

Jim, E.L., 2013. Metabolisme Lipoprotein. Jurnal Biomedik. 5(3):149-156.

Jin, X., Qiu, T., Li, L., Yu, R, Chen, X., Li, C., Proud, C.G., Jiang, T., 2023.
Pathophysiology of obesity and its associated diseases. Acta Pharm Sin B.
13(6):2403-2424. https://doi.org/10.1016/j.apsb.2023.01.012

Jois, T., Howard, V., Youngs, K., Cowley, M.A., Sleeman, M.W., 2016. Dietary
macronutrient composition directs chrebp isoform expression and glucose
metabolism in mice. PLoS One. 11(12):e0168797.
https://doi.org/10.1371/journal.pone.0168797

Kandeil, M.A., Hashem, R.M., Mahmoud, M.O., Hetta, M.H., Tohamy, M.A., 2019.
Zingiber officinale extract and omega-3 fatty acids ameliorate endoplasmic
reticulum stress in a nonalcoholic fatty liver rat model. J Food Biochem.
43(12):e13076. https://doi.org/10.1111/jfbc.13076

Kelm-Nelson, C.A., Stevenson, S.A., Ciucci, M.R., 2016. Data in support of gPCR
primer design and verification in a Pink1 —/— rat model of Parkinson disease.
Data Brief. 8:360-363. https://doi.org/10.1016/J.DIB.2016.05.056

Kementerian Kesehatan Republik Indonesia (Kemenkes RI), 2023. Survei
Kesehatan Indonesia Tahun 2023.

Kim, M.S., Krawczyk, S.A., Doridot, L., Fowler, A.J., Wang, J.X., Trauger, S.A.,
Noh, H.L., Kang, H.J., Meissen, J.K., Blatnik, M., Kim, J.K., Lai, M., Herman,
M.A., 2016. ChREBP regulates fructose-induced glucose production
independently of insulin signaling. Journal of Clinical Investigation.
126(11):4372—4386. https://doi.org/10.1172/JCI81993

Legeza, B., Marcolongo, P., Gamberucci, A., Varga, V., Banhegyi, G., Benedetti,
A., Odermatt, A., 2017. Fructose, Glucocorticoids and Adipose Tissue:
Implications for the Metabolic Syndrome. Nutrients. 9(5):426.
https://doi.org/10.3390/nu9050426

Leopoldo, A.S., Lima-Leopoldo, A.P., Nascimento, A.F., Luvizotto, R.A.M.,
Sugizaki, M.M., Campos, D.H.S., Da Silva, D.C.T., Padovani, C.R., Cicogna,
A.C., 2016. Classification of different degrees of adiposity in sedentary rats.



Penkgaruh Pemberian Minyak Kacang Sacha Inchi (Plukenetia volubilis L.) Terhadap Ekspresi Gen

Terkait

Iaipogenesis dan De Novo Lipogenesis di Jaringan Adiposa Putih Tikus dengan Diet Tinggi Lemak
an

UNIVERSITAS Fruktosa

GADJAH MADA Nadia Amalialjinan, Prof. Dr. Dra. Sunarti, M.Kes. ; dr. Yogik Onky Silvana Wijaya, Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Brazilian Journal of Medical and Biological Research. 49(4):¢5028.
https://doi.org/10.1590/1414-431X20155028

Li, F,, Duan, Y., L1, Y., Tang, Y., Geng, M., Oladele, O.A., Kim, S.W., Yin, Y., 2015.
Effects of dietary n-6:n-3 PUFA ratio on fatty acid composition, free amino
acid profile and gene expression of transporters in finishing pigs. British
Journal of Nutrition. 113(5):739-748.
https://doi.org/10.1017/S0007114514004346

Li, J. xiu, Ke, D. zhi, Yao, L., Wang, S., Ma, P, Liu, L., Zuo, G. wei, Jiang, L. rong,
Wang, J. wei, 2017. Response of genes involved in lipid metabolism in rat
epididymal white adipose tissue to different fasting conditions after long-term
fructose consumption. Biochem Biophys Res Commun. 484(2):336-341.
https://doi.org/10.1016/j.bbrc.2017.01.119

Li, P., Huang, J., Xiao, N., Cai, X., Yang, Y., Deng, J., Zhang, L.H., Du, B., 2020.
Sacha inchi oil alleviates gut microbiota dysbiosis and improves hepatic lipid
dysmetabolism in high-fat diet-fed rats. Food Funct. 11:5827-5841.
https://doi.org/10.1039/d0fo01178a

Li, X.Z., Yan, C.G., Yu, J., Gao, Q.S., Choi, S.H., Shin, J.S., Smith, S.B., 2017.
Dietary whole and cracked linseed increases the proportion of oleic and o-
linolenic acids in adipose tissues and decreases stearoyl-coenzyme a
desaturase, acetyl-coenzyme a carboxylase, and fatty acid synthase gene

expression in the longissimus thoracis muscle of Yanbian Yellow cattle. J Anim
Sci. 95(2):718-726. https://doi.org/10.2527/jas2016.1050

Ling, B., Alcorn, J., 2010. LPS-induced inflammation downregulates mammary
gland glucose, fatty acid, and I-carnitine transporter expression at different
lactation stages. Res Vet Sci. 89(2):200-202.
https://doi.org/10.1016/j.rvsc.2010.03.004

Lionetti, L., Mollica, M.P., Donizzetti, 1., Gifuni, G., Sica, R., Pignalosa, A.,
Cavaliere, G., Gaita, M., De Filippo, C., Zorzano, A., Putti, R., 2014. High-
lard and high-fish-oil diets differ in their effects on function and dynamic
behaviour of rat hepatic mitochondria. PLoS One. 9(3):€92753.
https://doi.org/10.1371/journal.pone.0092753

Liu, X., Li, S., Wang, L., Zhang, W., Wang, Y., Gui, L., Zan, L., Zhao, C., 2021.
The effect of FATP1 on Adipocyte Differentiation in Qinchuan Beef Cattle.
Animals. 11(10): 2789. https://doi.org/10.3390/ani11102789

Lobo, S., Wiczer, B.M., Smith, A.J., Hall, A.M., Bernlohr, D.A., 2007. Fatty acid
metabolism in adipocytes: functional analysis of fatty acid transport proteins
1 and 4. Journal Lipid Research. 48:609-620.
https://doi.org/10.1194/j1r.M600441-JLR200



Penkgaruh Pemberian Minyak Kacang Sacha Inchi (Plukenetia volubilis L.) Terhadap Ekspresi Gen

Terkait

Iaipogenesis dan De Novo Lipogenesis di Jaringan Adiposa Putih Tikus dengan Diet Tinggi Lemak
an

UNIVERSITAS Fruktosa

GADJAH MADA Nadia Amalialjinan, Prof. Dr. Dra. Sunarti, M.Kes. ; dr. Yogik Onky Silvana Wijaya, Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Longo, M., Zatterale, F., Naderi, J., Parrillo, L., Formisano, P., Raciti, G.A.,
Beguinot, F., Miele, C., 2019. Adipose Tissue Dysfunction as Determinant of
Obesity-Associated Metabolic Complications. Int J Mol Sci. 20(9):2358.
https://doi.org/10.3390/ijms20092358

Lozano, I., Van Der Werf, R., Bietiger, W., Seyfritz, E., Peronet, C., Pinget, M.,
Jeandidier, N., Maillard, E., Marchioni, E., Sigrist, S., Dal, S., 2016. High-
fructose and high-fat diet-induced disorders in rats: Impact on diabetes risk,
hepatic and vascular complications. Nutr Metab (Lond). 13(15):1-13.
https://doi.org/10.1186/s12986-016-0074-1

Lu, L., Liu, G., Wang, X.H., Lou, S.J., 2016. Effects of supplement of corn peptides
combined with aerobic exercise on lipolysis key enzymes:adipose triglyceride
lipase and lipoprotein lipase of obese rats. Chinese journal of applied
physiology. 32(4):326-331.
https://doi.org/10.13459/J.CNKI.CJAP.2016.04.010

Lundholm, L., 2007. Molecular Mechanisms of Estrogen Action in Relation to
Metabolic Disease. Karolinska Institutet, Solna.

Lupi, A., Halimathusyakhdyah, Alessandro Panias Gulo, H., Wilson Putri, M., Okta
Maema, N., Ali Akbar, M., Nazzal, S., Permadi, A., 2025. Composition
analysis of Indonesian sacha inchi (Plukenetia volubilis L.) oil and potential
for food nutrition, in: BIO Web of Conferences. EDP Sciences. 148(04009).
https://doi.org/10.1051/biocon/202414804009

Majeed, M., Majeed, S., Nagabhushanam, K., Gnanamani, M., Mundkur, L., 2021.
Lesser investigated natural ingredients for the management of obesity.
Nutrients 13(2):510. https://doi.org/10.3390/nu13020510

Maya, 1., Sriwidodo, 2022. Review: Potensi Minyak Biji Sacha Inchi (Plukenetia
Volubilis) Sebagai Anti-Aging Dalam Formula Kosmetik. Majalah
Farmasetika. 7(5):407-423.
https://doi.org/10.24198/mfarmasetika.v715.39510

Meng, J., Feng, M., Dong, W., Zhu, Y., Li, Y., Zhang, P., Wu, L., Li, M., Lu, Ying,
Chen, H., Liu, X., Lu, Yan, Sun, H., Tong, X., 2016. Identification of HNF-4a
as a key transcription factor to promote ChREBP expression in response to
glucose. Sci Rep. 6(23944):1-14. https://doi.org/10.1038/srep23944

Merino, B., Fernandez-Diaz, C.M., Cézar-Castellano, 1., Perdomo, G., 2020.
Intestinal fructose and glucose metabolism in health and disease. Nutrients.
12(1):94. https://doi.org/10.3390/nu12010094

Mhd Rodzi, N.A.R., Mohd Sopian, M., Lee, L.K., 2025. Effects of Sacha Inchi
(Plukenetia volubilis L.) Oil Supplementation on Hyperglycaemia,
Hypertension and Hyperlipidaemia (3Hs) Patients: A Preliminary Human



Penkgaruh Pemberian Minyak Kacang Sacha Inchi (Plukenetia volubilis L.) Terhadap Ekspresi Gen

Terkait

Iaipogenesis dan De Novo Lipogenesis di Jaringan Adiposa Putih Tikus dengan Diet Tinggi Lemak
an

UNIVERSITAS Fruktosa

GADJAH MADA Nadia Amalialjinan, Prof. Dr. Dra. Sunarti, M.Kes. ; dr. Yogik Onky Silvana Wijaya, Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Trial. Plant Foods for Human Nutrition. 80(1):1-5.
https://doi.org/10.1007/s11130-025-01309-8

Morigny, P., Boucher, J., Arner, P., Langin, D., 2021. Lipid and glucose metabolism
in white adipocytes: pathways, dysfunction and therapeutics. Nat Rev
Endocrinol. 17(5):276-295. https://doi.org/10.1038/s41574-021-00471-8

Morigny, P., Houssier, M., Mairal, A., Ghilain, C., Mouisel, E., Benhamed, F.,
Masri, B., Recazens, E., Denechaud, P.D., Tavernier, G., Caspar-Bauguil, S.,
Virtue, S., Sramkova, V., Monbrun, L., Mazars, A., Zanoun, M., Guilmeau, S.,
Barquissau, V., Beuzelin, D., Bonnel, S., Marques, M., Monge-Roffarello, B.,
Lefort, C., Fielding, B., Sulpice, T., Astrup, A., Payrastre, B., Bertrand-Michel,
J., Meugnier, E., Ligat, L., Lopez, F., Guillou, H., Ling, C., Holm, C., Rabasa-
Lhoret, R., Saris, W.H.M., Stich, V., Arner, P., Rydén, M., Moro, C., Viguerie,
N., Harms, M., Hallén, S., Vidal-Puig, A., Vidal, H., Postic, C., Langin, D.,
2019. Interaction between hormone-sensitive lipase and ChREBP in fat cells
controls insulin sensitivity. Nat Metab. 1(1):133-146.
https://doi.org/10.1038/s42255-018-0007-6

Muir, L.A., Neeley, C.K., Meyer, K.A., Baker, N.A., Brosius, A.M., Washabaugh,
A.R., Varban, O.A., Finks, J.F., Zamarron, B.F., Flesher, C.G., Chang, J.S.,
DelProposto, J.B., Geletka, L., Martinez-Santibanez, G., Kaciroti, N.,
Lumeng, C.N., O’Rourke, R.W., 2016. Adipose tissue fibrosis, hypertrophy,
and hyperplasia: Correlations with diabetes in human obesity. Obesity.
24(3):597-605. https://doi.org/10.1002/0by.21377

Nabatame, Y., Hosooka, T., Aoki, C., Hosokawa, Y., Imamori, M., Tamori, Y.,
Okamatsu-Ogura, Y., Yoneshiro, T., Kajimura, S., Saito, M., Ogawa, W., 2021.
Kruppel-like factor 15 regulates fuel switching between glucose and fatty
acids in brown adipocytes. J Diabetes Investig. 12(7):1144-1151.
https://doi.org/10.1111/jdi.13511

Novelli, E.L.B., Diniz, Y.S., Galhardi, C.M., Ebaid, G.M.X., Rodrigues, H.G.,
Mani, F., Fernandes, A.A.H., Cicogna, A.C., Filho, N., 2007.
Anthropometrical parameters and markers of obesity in rats. Laboratory
Animals. 41:111-119

Ortega-Prieto, P., Postic, C., 2019. Carbohydrate sensing through the transcription
factor ChREBP. Front Genet. 10:472.
https://doi.org/10.3389/fgene.2019.00472

Parlee, S.D., Lentz, S.I., Mori, H., MacDougald, O.A., 2014. Quantifying size and
number of adipocytes in adipose tissue, in: Methods in Enzymology. Academic
Press Inc., pp: 93—122. https://doi.org/10.1016/B978-0-12-411619-1.00006-9



Penkgaruh Pemberian Minyak Kacang Sacha Inchi (Plukenetia volubilis L.) Terhadap Ekspresi Gen
Terkait
Lipogenesis dan De Novo Lipogenesis di Jaringan Adiposa Putih Tikus dengan Diet Tinggi Lemak

dan
UNIVERSITAS Fruktosa

GADJAH MADA Nadia Amalialjinan, Prof. Dr. Dra. Sunarti, M.Kes. ; dr. Yogik Onky Silvana Wijaya, Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Patterson, E., Wall, R., Fitzgerald, G.F., Ross, R.P., Stanton, C., 2012. Health
implications of high dietary omega-6 polyunsaturated fatty acids. J Nutr
Metab. 2012: 539426. https://doi.org/10.1155/2012/539426

Prince, P.D., Santander, Y.A., Gerez, E.M., Hocht, C., Polizio, A.H., Mayer, M.A.,
Taira, C.A., Fraga, C.G., Galleano, M., Carranza, A., 2017. Fructose increases
corticosterone production in association with NADPH metabolism alterations

in rat epididymal white adipose tissue. Journal of Nutritional Biochemistry.
46:109-116. https://doi.org/10.1016/j.jnutbio.2017.02.021

Richard, A.J., White, U., Elks, C.M., Stephens, J.M., 2020. Adipose Tissue:
Physiology to Metabolic Dysfunction. Endotext. In: Feingold KR, Ahmed SF,
Anawalt B, et al., editors. Endotext [Internet]. South Dartmouth (MA):
MDText.com, Inc.; 2000-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK555602/

Rincon-Cervera, M.A., Valenzuela, R., Hernandez-Rodas, M.C., Barrera, C.,
Espinosa, A., Marambio, M., Valenzuela, A., 2016. Vegetable oils rich in alpha
linolenic acid increment hepatic n-3 LCPUFA, modulating the fatty acid
metabolism and antioxidant response in rats. Prostaglandins Leukot Essent
Fatty Acids. 111:25-35. https://doi.org/10.1016/j.plefa.2016.02.002

Rodrigues, A.H., Moreira, C.C.L., Neves, M.J., Botion, L.M., Chaves, V.E., 2018.
Replacement of soybean oil by fish oil increases cytosolic lipases activities in
liver and adipose tissue from rats fed a high-carbohydrate diets. Journal of
Nutritional Biochemistry. 56:74-80.
https://doi.org/10.1016/j.jnutbio.2018.01.010

Rodwell, V.W., Bender, D.A., Botham, K.M., Kennelly, P.J., Weil, P.A., 2015.
Harpers [llustrated Biochemistry, 30th edition. ed. McGraw-Hill.

Rojanaverawong, W., Wongmanee, N., Hanchang, W., 2023. Sacha Inchi
(Plukenetia volubilis L.) Oil Improves Hepatic Insulin Sensitivity and Glucose
Metabolism through Insulin Signaling Pathway in a Rat Model of Type 2
Diabetes. Prev Nutr Food Sci. 28(1):30-42.
https://doi.org/10.3746/pnf.2023.28.1.30

Samrit, T., Osotprasit, S., Chaiwichien, A., Suksomboon, P., Chansap, S.,
Athipornchai, A., Changklungmoa, N., Kueakhai, P., 2024. Cold-Pressed
Sacha Inchi Oil: High in Omega-3 and Prevents Fat Accumulation in the Liver.
Pharmaceuticals. 17(2):220. https://doi.org/10.3390/ph17020220

Santin, A., Russo, M.T., Ferrante, M.1., Balzano, S., Orefice, 1., Sardo, A., 2021.
Highly Valuable Polyunsaturated Fatty Acids from Microalgae: Strategies to
Improve Their Yields and Their Potential Exploitation in Aquaculture.
Molecules. 26(24): 7697. https://doi.org/10.3390/molecules26247697



Penkgaruh Pemberian Minyak Kacang Sacha Inchi (Plukenetia volubilis L.) Terhadap Ekspresi Gen

Terkait

Iaipogenesis dan De Novo Lipogenesis di Jaringan Adiposa Putih Tikus dengan Diet Tinggi Lemak
an

UNIVERSITAS Fruktosa

GADJAH MADA Nadia Amalialjinan, Prof. Dr. Dra. Sunarti, M.Kes. ; dr. Yogik Onky Silvana Wijaya, Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Schwingshackl, L., Hoffmann, G., 2012. Monounsaturated fatty acids and risk of
cardiovascular disease: Synopsis of the evidence available from systematic
reviews and meta-analyses. Nutrients. 4(12):1989-2007.
https://doi.org/10.3390/nu4121989

Sharma, P., Agnihotri, N., 2020. Fish oil and corn oil induced differential effect on
beiging of visceral and subcutaneous white adipose tissue in high-fat-diet-
induced obesity. Journal of Nutritional Biochemistry. 84:108458.
https://doi.org/10.1016/j.jnutbio.2020.108458

Shimada, M., Hibi, M., Nakagawa, T., Hayakawa, T., Field, C.J., 2021. High-
fructose diet-induced hepatic expression of the Scdl gene is associated with
increased acetylation of histones H3 and H4 and the binding of ChREBP at the
Scdl promoter in rats. Biomedical Research (Tokyo). 42(2):85-88.

Shimada, M., Hibino, M., Takeshita, A., 2017. Dietary supplementation with myo-
inositol reduces hepatic triglyceride accumulation and expression of both
fructolytic and lipogenic genes in rats fed a high-fructose diet. Nutrition
Research. 47:21-27. https://doi.org/10.1016/J. NUTRES.2017.08.005

Softic, S., Gupta, M.K., Wang, G.X., Fujisaka, S., O’Neill, B.T., Rao, T.N.,
Willoughby, J., Harbison, C., Fitzgerald, K., Ilkayeva, O., Newgard, C.B.,
Cohen, D.E., Kahn, C.R., 2017. Divergent effects of glucose and fructose on
hepatic lipogenesis and insulin signaling. Journal of Clinical Investigation.
127(11):4059-4074. https://doi.org/10.1172/JC194585

Song, Z., Xiaoli, A.M., Yang, F., 2018. Regulation and metabolic significance of
De Novo lipogenesis in adipose tissues. Nutrients. 10(10):1383.
https://doi.org/10.3390/nu10101383

Supriyanto, S., Imran, Z., Ardiansyah, R., Auliyai, B., Pratama, A., Kadha, F., 2022.
The Effect of Cultivation Conditions on Sacha Inchi (Plukenetia volubilis L.)
Seed Production and Oil Quality (Omega 3, 6, 9). Agronomy. 12(636):1-13.
https://doi.org/10.3390/agronomy

Tang, Y., Wallace, M., Sanchez-Gurmaches, J., Hsiao, W.Y., Li, H., Lee, P.L.,
Vernia, S., Metallo, C.M., Guertin, D.A., 2016. Adipose tissue mTORC2
regulates ChREBP-driven de novo lipogenesis and hepatic glucose
metabolism. Nat Commun. 7(11365):1-14.
https://doi.org/10.1038/ncomms11365

Tietel, Z., Hammann, S., Meckelmann, S.W., Ziv, C., Pauling, J.K., Wolk, M.,
Wiirf, V., Alves, E., Neves, B., Domingues, M.R., 2023. An overview of food
lipids toward food lipidomics. Compr Rev Food Sci Food Saf. 22(6):4302-
4354. https://doi.org/10.1111/1541-4337.13225



Penkgaruh Pemberian Minyak Kacang Sacha Inchi (Plukenetia volubilis L.) Terhadap Ekspresi Gen
Terkait
Lipogenesis dan De Novo Lipogenesis di Jaringan Adiposa Putih Tikus dengan Diet Tinggi Lemak

dan
UNIVERSITAS Fruktosa

GADJAH MADA Nadia Amalialjinan, Prof. Dr. Dra. Sunarti, M.Kes. ; dr. Yogik Onky Silvana Wijaya, Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Tranchida, F., Tchiakpe, L., Rakotoniaina, Z., Deyris, V., Ravion, O., Hiol, A., 2012.
Long-term high fructose and saturated fat diet affects plasma fatty acid profile
in rats. J Zhejiang Univ Sci B. 13(4):307-317.
https://doi.org/10.1631/jzus.B1100090

Urrutia, O., Mendizabal, J.A., Alfonso, L., Soret, B., Insausti, K., Arana, A., 2020.
Adipose tissue modification through feeding strategies and their implication
on adipogenesis and adipose tissue metabolism in ruminants. Int J Mol Sci.
21(9):3183. https://doi.org/10.3390/ijms21093183

USDA, U.S.D.0O.A., 2021. Sacha Inchi Oil [WWW Document]. FoodData Central.
URL https://fdc.nal.usda.gov/fdc-app.html#/food-details/2174208/nutrients
(accessed 9.10.24).

USDA, U.S.D.O.A., 2019. Butter, salted [WWW Document]. FoodData Central.
URL  https://fdc.nal.usda.gov/fdc-app.html#/food-details/173410/nutrients
(accessed 10.18.24).

Varma, V., Boros, L.G., Nolen, G.T., Chang, C.W., Wabitsch, M., Beger, R.D.,
Kaput, J., 2015. Fructose alters intermediary metabolism of glucose in human
adipocytes and diverts glucose to serine oxidation in the one—carbon cycle
energy producing pathway. Metabolites. 5(2):364-385.
https://doi.org/10.3390/metabo5020364

Waisundara, V.Y., 2018. Introductory Chapter: Fatty Acids in Modern Times, in:
Biochemistry and Health Benefits of Fatty Acids. IntechOpen.
https://doi.org/10.5772/INTECHOPEN.82440

Wang, C., Chu, X., Deng, Y., Wang, J., Qiu, T., Zhu, J., Yang, X., Pan, C., Xiong,
J., Xie, J., Chang, Y., Zhang, J., 2021. PA and OA induce abnormal glucose
metabolism by inhibiting KLF15 in adipocytes. Nutr Metab (Lond). 18(1):1-
11. https://doi.org/10.1186/s12986-021-00628-2

Wolosowicz, M., Dajnowicz-Brzezik, P., Lukaszuk, B., Zebrowska, E., Maciejczyk,
M., Zalewska, A., Kasacka, 1., Chabowski, A., 2022. Diverse impact of N-
acetylcysteine or alpha-lipoic acid supplementation during high-fat diet
regime on fatty acid transporters in visceral and subcutaneous adipose tissue.
Adv Med Sci. 67(2):216-228. https://doi.org/10.1016/j.advms.2022.05.001

World Health Organization (WHO), 2024. Obesity and Overweight [WWW
Document]. URL https://www.who.int/news-room/fact-sheets/detail/obesity-
and-overweight (accessed 9.23.24).

Wu, Q., Ortegon, A.M., Tsang, B., Doege, H., Feingold, K.R., Stahl, A., 2006.
FATP1 Is an Insulin-Sensitive Fatty Acid Transporter Involved in Diet-
Induced Obesity. Mol Cell Biol. 26(9):3455-3467.
https://doi.org/10.1128/mcb.26.9.3455-3467.2006



Penkgaruh Pemberian Minyak Kacang Sacha Inchi (Plukenetia volubilis L.) Terhadap Ekspresi Gen

Terkait

Iaipogenesis dan De Novo Lipogenesis di Jaringan Adiposa Putih Tikus dengan Diet Tinggi Lemak
an

UNIVERSITAS Fruktosa

GADJAH MADA Nadia Amalialjinan, Prof. Dr. Dra. Sunarti, M.Kes. ; dr. Yogik Onky Silvana Wijaya, Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Yang, Z.H., Chen, F.Z., Zhang, Y.X., Ou, M.Y., Tan, P.C., Xu, X.W., Li, Q.F., Zhou,
S.B., 2024. Therapeutic targeting of white adipose tissue metabolic
dysfunction in obesity: mechanisms and opportunities. MedComm (Beijing).
5(6):e560. https://doi.org/10.1002/mco02.560

Zhang, N., Kong, F., Jing, X., Zhou, J., Zhao, L., Soliman, M.M., Zhang, L., Zhou,
F., 2022. Hongqu Rice Wines Ameliorate High-Fat/High-Fructose Diet-
Induced Metabolic Syndrome in Rats. Alcohol and Alcoholism. 57(6):776—
787. https://doi.org/10.1093/alcalc/agac033

Zhang, P., Kumar, A., Katz, L.S., Li, L., Paulynice, M., Herman, M.A., Scott, D.K.,
2015. Induction of the ChREBP isoform is essential for glucose-stimulated
B-cell proliferation. Diabetes. 64(12):4158-4170.
https://doi.org/10.2337/db15-0239

Zhao, Z., Tian, H., Shi, B., Jiang, Y., Liu, X., Hu, J., 2019. Transcriptional regulation
of the bovine fatty acid transport protein 1 gene by Kriippel-like factors 15.
Animals. 9:654. https://doi.org/10.3390/ani9090654

Zubiria, M.G., Farifa, J.P., Moreno, G., Gagliardino, J.J., Spinedi, E.,
Giovambattista, A., 2013. Excess fructose intake-induced hypertrophic
visceral adipose tissue results from unbalanced precursor cell adipogenic
signals. FEBS Journal. 280(22):5864-5874.
https://doi.org/10.1111/febs.12511



