
 52 

REFFERENCES 

 

Awazu, M., Abe, T., Hashiguchi, A., Hida, M., 2019. Maternal undernutrition 

aggravates renal tubular necrosis and interstitial fibrosis after unilateral 

ureteral obstruction in male rat offspring. PLoS One 14, e0221686. 

Balasubramanian, S., 2013. Progression of chronic kidney disease: Mechanisms 

and interventions in retardation. Apollo Med. 10, 19–28. 

Barendregt, K., Soeters, P., Allison, S., Sobotka, L., 2008. Basics in clinical 

nutrition: Simple and stress starvation. e-SPEN 3, 267–271. 

Barros, A.N., Guiteras, R., Sola, A., Manonelles, A., Morote, J., Cruzado, J.M., 

2019. Reversal Unilateral Ureteral Obstruction: A Mice Experimental Model. 

Nephron 142, 125–134. 

Biswas, S.K., 2016. Does the Interdependence between Oxidative Stress and 

Inflammation Explain the Antioxidant Paradox? Oxid. Med. Cell. Longev. 

2016, 17–19. 

Cachofeiro, V., Goicochea, M., De Vinuesa, S.G., Oubĩa, P., Lahera, V., Lũo, J., 

2008. Oxidative stress and inflammation, a link between chronic kidney 

disease and cardiovascular disease. Kidney Int. 74. 

Charan, J., Kantharia, N., 2013. How to calculate sample size in animal studies? J. 

Pharmacol. Pharmacother. 4, 303–306. 

Charbel E Chalouchy, M., 2017. Kidney Anatomy: Overview, Gross Anatomy, 

Microscopic Anatomy [WWW Document]. 

Chevalier, R.L., Forbes, M.S., Thornhill, B.A., 2009. Ureteral obstruction as a 

model of renal interstitial fibrosis and obstructive nephropathy. Kidney Int. 75, 

1145–1152. 

Chung, S.D., Lai, T.Y., Chien, C.T., Yu, H.J., 2012. Activating Nrf-2 Signaling 

Depresses Unilateral Ureteral Obstruction-Evoked Mitochondrial Stress-

Related Autophagy, Apoptosis and Pyroptosis in Kidney. PLoS One 7. 

Costanzo, L.S., 2014. Physiology, Fifth Edition, Saunders, an imprint of Elsevier 

Inc. 

Dendooven, A., Ishola, D.A., Nguyen, T.Q., Van der Giezen, D.M., Kok, R.J., 

Goldschmeding, R., Joles, J.A., 2011. Oxidative stress in obstructive 

nephropathy. Int. J. Exp. Pathol. 92, 202–210. 

DEPKES RI, 1999. Rencana Pembangunan Kesehatan Menuju Indonesia. 

Dr Fauci, Longo, Kasper, Hauser, Jameson, L., 2017. Harrison Principles of 

Internal Medicine 18th Ed. Methods. 

Franco, V.H.M., Hotta, J.K.S., Jorge, S.M., Dos Santos, J.E., 1999. Plasma fatty 

acids in children with grade III protein-energy malnutrition in its different 

clinical forms: Marasmus, marasmic kwashiorkor, and kwashiorkor. J. Trop. 

Pediatr. 45, 71–75. 

Goldman, L., 2012. Goldman Cecil’s Medicine, 25th Edition, Elsevier. 

Ighodaro, O.M., Akinloye, O.A., 2018. First line defence antioxidants-superoxide 

dismutase ( SOD ), catalase ( CAT ) and glutathione peroxidase ( GPX ): Their 

fundamental role in the entire antioxidant defence grid. Alexandria J. Med. 54, 

287–293. 

THE EFFECT OF LOW PROTEIN DIET ON THE mRNA EXPRESSIONS OF SUPEROXIDE DISMUTASE-1
(SOD-1) AND
CATALASE IN MICE KIDNEY WITH UNILATERAL URETERAL OBSTRUCTION
SETYA ATSIL ALLAM, dr. Junaedy Yunus, M.Sc, Ph.D.; dr. Arta Farmawati, Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 53 

Kar, B.R., Rao, S.L., Chandramouli, B.A., 2008. Cognitive development in children 

with chronic protein energy malnutrition. Behav. Brain Funct. 4, 31. 

Kawada, N., Moriyama, T., Ando, A., Fukunaga, M., Miyata, T., Kurokawa, K., 

Imai, E., Hori, M., 1999. Increased oxidative stress in mouse kidneys with 

unilateral ureteral obstruction. Kidney Int. 56, 1004–1013. 

Kesehatan, K., Penelitian, B., Kesehatan, P., n.d. HASIL UTAMA RISKESDAS 

2018. 

Kinter, M., Wolstenholme, J.T., Thornhill, B.A., Newton, E.A., McCormick, M.L., 

Chevalier, R.L., 1999. Unilateral ureteral obstruction impairs renal antioxidant 

enzyme activation during sodium depletion. Kidney Int. 55, 1327–1334. 

Leitzmann, C., 2009. Adequate diet of essential nutrients for healthy people. 

Encycl. Life Support Syst. IV. 

Levey, A.S., Coresh, J., 2012. Levey, A. S., & Coresh, J. (2012). Chronic kidney 

disease. The Lancet, 379(9811), 165–180. https://doi.org/10.1016/S0140-

6736(11)60178-5Chronic kidney disease. Lancet 379, 165–180. 

Liguori, I., Russo, G., Curcio, F., Bulli, G., Aran, L., Della-Morte, D., Gargiulo, G., 

Testa, G., Cacciatore, F., Bonaduce, D., Abete, P., 2018. Oxidative stress, 

aging, and diseases. Clin. Interv. Aging 13, 757–772. 

Lubrano, V., 2015. Enzymatic antioxidant system in vascular inflammation and 

coronary artery disease. World J. Exp. Med. 5, 218. 

Maleta, K., 2011. Undernutrition. Nutr. Metab. Second Ed. 18, 378–386. 

Martínez-Klimova, E., Aparicio-Trejo, O.E., Tapia, E., Pedraza-Chaverri, J., 2019. 

Unilateral ureteral obstruction as a model to investigate fibrosis-attenuating 

treatments. Biomolecules 9. 

Moore, K.L., Dalley, A.F., Agur, A.M.R., 2014. Clinically Oriented Anatomy 

(Seventh Edition), Lippincott Williams & Wilkins, a Wolters Kluwer business. 

Palaneeswari, S., Sundaram, M., Nagarajan, S., Jagdeeshwaran, A., Devi, M., 2016. 

Chronic Kidney Disease — Effect of Oxidative Stress 2014, 1–6. 

Pezeshki, A., Zapata, R.C., Singh, A., Yee, N.J., Chelikani, P.K., 2016. Low protein 

diets produce divergent effects on energy balance. Sci. Rep. 6, 1–13. 

Prodjosudjadi, W., 2006. Incidence, prevalence, treatment and cost of end-stage 

renal disease in Indonesia. Ethn. Dis. 16, 14–16. 

Putri, A.Y., Thaha, M., 2014. Role of oxidative stress on chronic kidney disease 

progression. Acta Med. Indones. 46, 244–252. 

RI, K.K., APenelitian, B., Kesehatan, P., 2018. HASIL UTAMA RISKESDAS 

2018. 

Rytter, M.J.H., Kolte, L., Briend, A., Friis, H., Christensen, V.B., 2014. The 

immune system in children with malnutrition - A systematic review. PLoS One 

9. 

Salvi, M., Battaglia, V., Brunati, A.M., La Rocca, N., Tibaldi, E., Pietrangeli, P., 

Marcocci, L., Mondoví, B., Rossi, C.A., Toninello, A., 2007. Catalase takes 

part in rat liver mitochondria oxidative stress defense. J. Biol. Chem. 282, 

24407–24415. 

Scandalios, J.G., 2005. Oxidative stress: molecular perception and transduction of 

signals. Brazilian J. Med. Biol. Res. 38, 995–1014. 

Sene, L.B., Rizzi, V.H.G., Gontijo, J.A.R., Boer, P.A., 2018. Gestational low-

THE EFFECT OF LOW PROTEIN DIET ON THE mRNA EXPRESSIONS OF SUPEROXIDE DISMUTASE-1
(SOD-1) AND
CATALASE IN MICE KIDNEY WITH UNILATERAL URETERAL OBSTRUCTION
SETYA ATSIL ALLAM, dr. Junaedy Yunus, M.Sc, Ph.D.; dr. Arta Farmawati, Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 54 

protein intake enhances whole-kidney MIR-192 and MIR-200 family 

expression and epithelial-to-mesenchymal transition in rat adult male 

offspring. J. Exp. Biol. 221. 

Sherwood, L., 2010. S EVEN TH ED I TI O N From Cells to Systems. 

Takele, Y., Adem, E., Getahun, M., Tajebe, F., Kiflie, A., Hailu, A., Raynes, J., 

Mengesha, B., Ayele, T.A., Shkedy, Z., Lemma, M., Diro, E., Toulza, F., 

Modolell, M., Munder, M., Müller, I., Kropf, P., 2016. Malnutrition in healthy 

individuals results in increased mixed cytokine profiles, altered neutrophil 

subsets and function. PLoS One 11, 1–18. 

Ucero, A.C., Gonçalves, S., Benito-Martin, A., Santamaría, B., Ramos, A.M., 

Berzal, S., Ruiz-Ortega, M., Egido, J., Ortiz, A., 2010. Obstructive renal 

injury: From fluid mechanics to molecular cell biology. Open Access J. Urol. 

2, 41–55. 

who, 2019. Malnutrition. 

WHO, 2017. WHO | Nutrition. WHO. 

Zhang, Q.F., 2017. Ulinastatin inhibits renal tubular epithelial apoptosis and 

interstitial fibrosis in rats with unilateral ureteral obstruction. Mol. Med. Rep. 

16, 8916–8922. 

 

  

THE EFFECT OF LOW PROTEIN DIET ON THE mRNA EXPRESSIONS OF SUPEROXIDE DISMUTASE-1
(SOD-1) AND
CATALASE IN MICE KIDNEY WITH UNILATERAL URETERAL OBSTRUCTION
SETYA ATSIL ALLAM, dr. Junaedy Yunus, M.Sc, Ph.D.; dr. Arta Farmawati, Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 55 

APPENDIX 
 

 

Appendix 1. Ethical Clearance Approval Letter 

 

THE EFFECT OF LOW PROTEIN DIET ON THE mRNA EXPRESSIONS OF SUPEROXIDE DISMUTASE-1
(SOD-1) AND
CATALASE IN MICE KIDNEY WITH UNILATERAL URETERAL OBSTRUCTION
SETYA ATSIL ALLAM, dr. Junaedy Yunus, M.Sc, Ph.D.; dr. Arta Farmawati, Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 56 

 
 

Tests of Normality 

 

GROUPS 

Kolmogorov-Smirnova Shapiro-Wilk 

 
Statistic df Sig. Statistic df Sig. 

CREATININE SO .280 5 .200* .781 5 .056 

UUO .269 5 .200* .819 5 .115 

10% .327 5 .087 .728 5 .018 

12% .258 5 .200* .925 5 .563 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

Appendix 2. Test of Normality of creatinine serum level 

Test Statisticsa,b 

 CREATININE 

Kruskal-Wallis H 10.253 

df 3 

Asymp. Sig. .017 

a. Kruskal Wallis Test 

b. Grouping Variable: GROUPS 

Appendix 3. Kruskal Wallis test of Creatinine Serum Level 

 

Test Statisticsa 

 CREATININE 

Mann-Whitney U 2.000 

Wilcoxon W 17.000 

Z -2.200 

Asymp. Sig. (2-tailed) .028 

Exact Sig. [2*(1-tailed Sig.)] .032b 

a. Grouping Variable: GROUPS 

b. Not corrected for ties. 

Appendix 4. Post-hoc Mann-Whitney U test of creatinine serum level of SO vs 

UUO Groups. 
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Test Statisticsa 

 CREATININE 

Mann-Whitney U .000 

Wilcoxon W 15.000 

Z -2.627 

Asymp. Sig. (2-tailed) .009 

Exact Sig. [2*(1-tailed Sig.)] .008b 

a. Grouping Variable: GROUPS 

b. Not corrected for ties. 

Appendix 5. Post-hoc Mann-Whitney U test of creatinine serum level of SO vs 

UUO+10% Groups. 

Test Statisticsa 

 CREATININE 

Mann-Whitney U .000 

Wilcoxon W 15.000 

Z -2.619 

Asymp. Sig. (2-tailed) .009 

Exact Sig. [2*(1-tailed Sig.)] .008b 

a. Grouping Variable: GROUPS 

b. Not corrected for ties. 

Appendix 6. Post-hoc Mann-Whitney U test of creatinine serum level of SO vs 

UUO+12% Groups. 

 

Test Statisticsa 

 CREATININE 

Mann-Whitney U 9.000 

Wilcoxon W 24.000 

Z -.738 

Asymp. Sig. (2-tailed) .461 

Exact Sig. [2*(1-tailed Sig.)] .548b 

a. Grouping Variable: GROUPS 

b. Not corrected for ties. 

Appendix 7. Post-hoc Mann-Whitney U test of creatinine serum level of UUO vs 

UUO+10% Groups. 
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Test Statisticsa 

 CREATININE 

Mann-Whitney U 9.500 

Wilcoxon W 24.500 

Z -.632 

Asymp. Sig. (2-tailed) .527 

Exact Sig. [2*(1-tailed Sig.)] .548b 

a. Grouping Variable: GROUPS 

b. Not corrected for ties. 

 
Appendix 8. Post-hoc Mann-Whitney U test of creatinine serum level of UUO vs UUO+12% Groups. 

Test Statisticsa 

 CREATININE 

Mann-Whitney U 10.000 

Wilcoxon W 25.000 

Z -.527 

Asymp. Sig. (2-tailed) .598 

Exact Sig. [2*(1-tailed Sig.)] .690b 

a. Grouping Variable: GROUPS 

b. Not corrected for ties. 

Appendix 9. Post-hoc Mann-Whitney U test of creatinine serum level of 

UUO+10% vs UUO+12% Groups. 

 

 

Tests of Normality 

 

GROUPS 

Kolmogorov-Smirnova Shapiro-Wilk 

 
Statistic Df Sig. Statistic df Sig. 

SOD-1 SO .213 5 .200* .916 5 .502 

UUO .253 5 .200* .858 5 .223 

10% .263 4 . .866 4 .282 

12% .369 3 . .789 3 .088 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

 

Appendix 10. Test of normality of Superoxide Dismutase expression. 
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ANOVA 

SOD-1   

 Sum of Squares df Mean Square F Sig. 

Between Groups .055 3 .018 .776 .528 

Within Groups .305 13 .023   

Total .360 16    

Appendix 11. One way- ANOVA test of Superoxide Dismutase expression. 

Tests of Normality 

 

GROUPS 

Kolmogorov-Smirnova Shapiro-Wilk 

 
Statistic df Sig. Statistic df Sig. 

CATALASE SO .221 5 .200* .969 5 .868 

UUO .181 5 .200* .977 5 .917 

10% .302 4 . .829 4 .164 

12% .377 3 . .770 3 .045 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

Appendix 12. Test of normality Catalase expression. 

Test Statisticsa,b 

 CATALASE 

Kruskal-Wallis H 5.084 

df 3 

Asymp. Sig. .166 

a. Kruskal Wallis Test 

b. Grouping Variable: GROUPS 

Appendix 13. Kruskal-Wallis H test of Catalase expression. 

Test Statisticsa 

 CATALASE 

Mann-Whitney U 2.000 

Wilcoxon W 8.000 

Z -1.640 

Asymp. Sig. (2-tailed) .101 

Exact Sig. [2*(1-tailed Sig.)] .143b 

a. Grouping Variable: GROUPS 

b. Not corrected for ties. 

Appendix 14. Mann-Whitney U test of Catalase expression. 
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