
53 

DAFTAR PUSTAKA 

Abu, A., Hasan, R.A., Ghazy, M., Hablas, A., Mohammad, O., Abdelhay, M., 

et al., 2023. Impact of Vitamin D in Children with Chronic Tonsillitis 
(Immunohistochemical Study of CD6 8 Polarisation and Proinflammatory 
Cytokines Estimation ). Sci. Rep. 1-11. doi:10.1038/s41598-023-33970-x. 

Alasmari, W.A., El-Shetry, E.S., Ibrahim, D., El Sawy, N.A., Eldoumani, H., 

Metwally, A.S., et al., 2022. Mesenchymal Stem Cells’ Exosome are 

Renoprotective in Postmenopausal Chronic Kidney Injury via Reducing 
Inflammation and Degeneration. Free Radic. Biol. Med. 182: 150-159. 
doi:10.1016/).freeradbiomed.2022.02.024. 

Allam, AM.T., Aziz, M.A.A., Deeb, T.S.E., 2020. Tlr4 / NF-kB Signaling Pathway 

is a Key Pathogenic Event Leading to Kidney Damage in UUO Induced Renal 
Fibrosis. Az. J. Pharm Sci.61: 61-76. 

An, Z., Qin, J., Bo, W., Li, H., Jiang, L., Li, X,, et al., 2022. Prognostic Value of 

Serum Interleukin-6, NF-kB Plus MCP-1 Assay in Patients with Diabetic 
Nephropathy. Dis Markers. 2022:1-5. 

Awad, A M., Elshaer, S.L., Gangaraju, R., Abdelaziz, R.R., Nader, M.A., 2023. 

Ameliorative Effect of Montelukast Against STZ Induced Diabetic 
Nephropathy: Targeting HMGB1, TLR4, NF-kB, NLRP3 Inflammasome, and 
Autophagy Pathways. Inflammopharmacology. doi:10.1007/s10787-023-01301-1. 

Balasubramanian, S., 2013. Progression of Chronic Kidney Disease: Mechanisms 
and Interventions in Retardation. Apollo Medicine.10:19-28. 

Berlyansah, A., 2024. Pengaruh Pemberian Eksosom dari Human Umbilical Cord 
Mesenchymal Stem Cells terhadap Anemia pada Tikus Model 5/6 Subitotal 
Nefrektomi [unpublished thesis]. Universitas Gadjah Mada, Yogyakarta. 

Bobryshev, Y.V., 2010. Dendritic Cells and Their Role in Atherogenesis. Lab. 
Investig. 90: 970-984. 

Bonnard, B., Ibarrola, J., Posada, I., Fernandez-Celis, A., Durand, M., Genty, M., 

et al., 2021. Neutrophil Gelatinase-Associated Lipocalin from Macrophages 
Plays a Critical Role in Renal Fibrosis Via the CCL5 (Chemokine Ligand 5)- 
Th2 Cells-IL4 (Interleukin 4) Pathway. Hypertension. 79(2): 352-364. 
doi:10.1161/hypertensionaha.121.17712. 

Cahyawati, P.N., Ngatidjann., Sari, D.C.R., Romi, M.M., Arfian, N., 2017. 

Simvastatin - Attenuates Renal Failure in Mice with a 5/6 Subtotal 
Nephrectomy. Int J  Pharm  Pharm  Sci. 9(5): 12-17. 
doi:10.2215%/4jpps.2017v9i5.12261. 

Cahyawati, P.N., Satriyasa, B.K., 2021. Subtotal Nephrectomy as a Model of 
Chronic Kidney Disease: a Systematic Review. Indian J Public Health Res 
Dev. 12(3): 150-157. 

Caldas, H.C., Lojudice, F.H., Dias, C., Fernandes-Charpiot, LM.M., Baptista, 

M.AS.F., Kawasaki-Oyama, R.S., et al., 2017. Induced Pluripotent Stem 

Cells Reduce Progression of Experimental Chronic Kidney Disease but 
Develop Wilms’ Tumors. Stem Cells Int. 2017. doi:10.1155/2017/7428316. 

Cantero-Navarro, E., Rayego-Mateos, S., Orejudo, M., Tejedor-Santamaria, L., 

Tejera-Muiioz, A., Sanz, A.B., et al., 2021. Role of Macrophages and Related

PENGARUH PEMBERIAN EKSOSOM TURUNAN UMBILICAL CORD MESENCHYMAL STEM CELLS
(UC-MSC) TERHADAP INFLAMASI
PADA GINJAL TIKUS MODEL 5/6 SUBTOTAL NEFREKTOMI Kajian terhadap Ekspresi mRNA NF-kB,
MCP-1 dan
Sebaran Makrofag
Zahara Nurfatihah Z, Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes, PA(K); dr. Nur Arfian, Ph.D
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



54 

Cytokines in Kidney  Disease.  Front.  Med. 8: 1-18. 
doi1:10.3389/fimed.2021.688060. 

Chade, AR., Williams, M.L., Engel, J.E., Williams, E., Bidwell, G.L., 2020. 

Molecular Targeting of renal Inflammation Using Drug Delivery Technology 
to Inhibit NF-kB Improves Renal Recovery in Chronic Kidney Disease. 4m. 
J. Physiol. - Ren. Physiol. 319: F139-F148. doi:10.1152/ajprenal.00155.2020. 

Chen, H. H., Lai, P. F., Lan, Y. F., Cheng, C. F., Zhong, W. B., Lin, Y. F., et al. 

2014. Exosomal ATF3 RNA Attenuates Pro-inflammatory Gene MCP-1 
Transcription in Renal Ischemia-Reperfusion. J Cell Physiol. 229(9):1202-11. 
doi:10.1002/jcp.24554. 

Chen, T K., Knicely, D.H., Grams, M.E., 2019. Chronic Kidney Disease Diagnosis 

and Management. JAMA 322: 1294. doi:10.1001/jama.2019.14745. 
Chen, J., Cui, L., Ouyang, J., Wang, J., Xu, W., 2022. Clinicopathological 

Significance of Tubulointerstitial CD68 Macrophages in Proliferative Lupus 
Nephritis. Clin. Rheumatol. 2729-2736. doi:10.1007/s10067-022-06214-y. 

Chin, S., Marzuki, M., Tai, L., Shahreran, N.A.M., Ricky, C., Fanty, A., et al., 2024. 

Dynamic Tracking of Human Umbilical Cord Mesenchymal Stem Cells (hUC- 
MSCs) Following Intravenous Administration in Mice Model. JSRM. 25: 273- 
283. doi:10.1016/j.reth.2024.01.003. 

Djudjaj, S., Boor, P., 2019. Cellular and molecular Mechanisms of Kidney Fibrosis. 
Mol. Aspects Med. 65: 16-36. doi:10.1016/j.mam.2018.06.002. 

Donadelli, R., Abbate, M., Zanchi, C., Corna, D., Tomasoni, S., Benigni, A., et al., 

2000. Protein Traffic Activates NF-kB Gene Signaling and Promotes MCP-1 
Dependent Interstitial Inflammation. Am. J. Kidney Dis. 36: 1226-1241. 
doi1:10.1053/ajkd.2000.19838. 

Duan Y., Luo O., Wang Y., Ma Y., Chen F., Zhu X., et al, 2020. Adipose 

Mesenchymal Stem Cell-Derived Extracellular Vesicles Containing 
MicroRNA 26a-5p Target TLR4 and Protect Against Diabetic Nephropathy. J 
Biol Chem. 295(37):12868-12884. doi: 10.1074/jbc.RA120.012522. 

El-Reshaid, W., Fattah H.A., 2014. Sonographic Assessment of Renal Size in 

Healthy Adults. Med Princ Pract. 23(5): 432-436. 
Fauci, A.S., Kasper, D.L., Hauser, S.L., Longo, D.L., Jameson, JL., Loscalzo, J., 

2009. Harrison's Manual of Medicine 17th edition. New York: McGraw-Hill 
Companies. 

Fleck, C., Appenroth, D., Jonas, P., Koch, M., Kundt, G., Nizze, H., et al., 2006. 

Suitability of 5/6 Nephrectomy (5/6NX) for the Induction of Interstitial Renal 
Fibrosis in Rats--Influence of Sex, Strain, and Surgical Procedure. Exp Toxicol 
Pathol. 57(3):195-205. doi: 10.1016/j.etp.2005.09.005. 

Garcia, G.G., Harden, P., Chapman, J., 2012. The Global Role of Kidney 

Transplantation. Lancet 379: 36-38. doi:10.1016/S0140-6736(12)60202-5. 

Gava, A.L., Freitas, F.P., Balarini, C.M., Vasquez, E.C., Meyrelles, S.S., 2012. 

Effects of 5/6 Nephrectomy on Renal Function and Blood Pressure in Mice. 
Int J Physiol Pathophysiol Pharmacol. 4(3): 167-173. 

Greenberg, J.H., Abraham, A.G., Xu, Y., Schelling, J.R., Feldman, H.I., Sabbisetti, 

V.S., et al., 2021. Urine Biomarkers of Kidney Tubule Health , Injury , and 

Inflammation are Associated with Progression of CKD in Children. J Am Soc

PENGARUH PEMBERIAN EKSOSOM TURUNAN UMBILICAL CORD MESENCHYMAL STEM CELLS
(UC-MSC) TERHADAP INFLAMASI
PADA GINJAL TIKUS MODEL 5/6 SUBTOTAL NEFREKTOMI Kajian terhadap Ekspresi mRNA NF-kB,
MCP-1 dan
Sebaran Makrofag
Zahara Nurfatihah Z, Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes, PA(K); dr. Nur Arfian, Ph.D
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



55 

Nephrol. (10):2664-2677. 
Gregg, L.P., Tio, C., Adams-huet, B., Lemos, J.A. De, Susan, S., 2018. Nephrology 

Association of Monocyte Chemoattractant Protein-1 with Death and 
Atherosclerotic Events in Chronic Kidney Disease. Am J Nephrol. 47(6): 
395-405. doi:10.1159/000488806. 

Guiteras, R., Flaguer, M., Cruzado, J.M., 2016. Macrophage in Chronic Kidney 

Disease. Clin Kidney J. 9(8): 765-771. doi:10.1093/ckj/sfw096. 
Hall, J.E., 2016. Guyton and Hall Textbook of Medical Physiology 13th ed. 

Elsevier, Philadelpia. 
Haller, H., Bertram, A., Nadrowitz, F., Menne, J., 2016. Monocyte Chemoattractant 

Protein-1 and The Kidney. Curr Opin Nephrol Hypertens. 25(1): 42-49. 
Hayden, M.S., Ghosh, S., 2011. NF-kB in Immunobiology. Cell Res. 21(2):223-44. 

doi: 10.1038/c1.2011.13. 

Huang, J., Cao, H., Cui, B., Ma, X., Gao, L.,Yu, C,, et al., 2022. Mesenchymal 

Stem Cells-Derived Exosomes Ameliorate Ischemia/Reperfusion Induced 
Acute Kidney Injury in a Porcine Model. Front Cell Dev Biol. 10:1-17. 

Huang, R., Fu, P., Ma, L., 2023. Kidney Fibrosis: from Mechanisms to Therapeutic 

Medicines. Signal Transduct. Target. Ther. 8. 
Humphreys, B.D., 2018. Mechanisms of Renal Fibrosis. Annu Rev Physiol. 80:309- 

326. 

Inoue, T., 2017. M1 Macrophage Triggered by Mincle Leads to a Deterioration of 
Acute Kidney Injury. Kidney Int. 91: 526-529. doi:10.1016/j kint.2016.11.026 

Jager, K.J., Kovesdy, C., Langham, R., Rosenberg, M., Jha, V., Zoccali, C., 2019. 

A Single Number for Advocacy and Communication—Worldwide more than 
850 Million Individuals have Kidney Diseases. Kidney Int. 96: 1048-1050. 
doi:10.1016/j.kint.2019.07.012. 

Janockova, J., Slovinska, L., Harvanova, D., Spakova, T., Rosocha, J., 2021. New 

Therapeutic Approaches of Mesenchymal Stem Cells-Derived Exosomes. J. 
Biomed. Sci. 28: 1-26. doi:10.1186/s12929-021-00736-4. 

Kacso, LM., Borza, G.M., Ciuce, C.C., Birsan, A., Apostu, R.C., Dindelegan, G.C., 

etal., 2015. Expression of TLR4 Protein is Reduced in Chronic Renal Failure: 
Evidence from an Experimental Model of Nephron Reduction. Rom. J. 
Morphol. Embryol. 56: 93-99. 

Kadatane, S.P., Satariano, M., Massey, M., Mongan, K., Raina, R., 2023. The Role 

of Inflammation in CKD. Cells. 12(12): 1581. doi:10.3390/cells12121581. 
Kemenkes RI, 2018. Laporan Riskesdas 2018 Kementrian Kesehatan Republik 

Indonesia. Lap. Nas. Riskesdas 2018. 
Khamis, T., Alsemeh, A.E., Alanazi, A., Eltaweel, A.M., Abdel-ghany, HM., 

Hendawy, D.M., et al., 2023. Breast Milk Mesenchymal Stem Cells and / or 

Derived Exosomes Mitigated Adenine-Induced Nephropathy via Modulating 
Renal Autophagy and Fibrotic Signaling Pathways and their Epigenetic 
Regulations. Pharmaceutics. 15(8): 2149. 

Kim, S., Lee, S.A., Yoon, H., Kim, M.Y., Yoo, JK., Ahn, SH., et al, 2021. 

Exosome-based Delivery of Super-Repressor IkBo Ameliorates Kidney 
Ischemia-Reperfusion  Injury.  Kidney  Int. 100(3): 570-584. 
doi:10.1016/j.kint.2021.04.039.

PENGARUH PEMBERIAN EKSOSOM TURUNAN UMBILICAL CORD MESENCHYMAL STEM CELLS
(UC-MSC) TERHADAP INFLAMASI
PADA GINJAL TIKUS MODEL 5/6 SUBTOTAL NEFREKTOMI Kajian terhadap Ekspresi mRNA NF-kB,
MCP-1 dan
Sebaran Makrofag
Zahara Nurfatihah Z, Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes, PA(K); dr. Nur Arfian, Ph.D
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



56 

Koeppen, B.M., Stanton, B.A., 2018. Renal Physiology 6th. Elsevier, Philadelpia. 
Kowal, J., Tkach, M., Théry, C., 2014. Biogenesis and Secretion of Exosomes. Curr 

Opin Cell Biol. 29:116-25. 
Lauton, A.T., Edwards, A., Vallon, V., 2017. Adaptive Changes in GFR, Tubular 

Morphology, and Transport in Subtotal Nephrectomized Kidneys: Modeling 
And Analysis. Am J Physiol Renal Physiol. 313(2): 199-209. 
doi:10.1152/ajprenal.00018.2017. 

Li, L, Wang, R., Jia, Y., Rong, R., Xu, M., Zhu, T., 2019. Exosomes Derived from 

Mesenchymal Stem Cells Ameliorate Renal Ischemic-Reperfusion Injury 
Through Inhibiting Inflammation and Cell Apoptosis. Front Med. 6: 269. 
doi:10.3389/fimed.2019.00269. 

Li, Z., Xiao, ., Xu, X., Li, W., Zhong, R., Qi, L., 2021. M-CSF, IL-6, and TGF-B 
Promote Generation of a New Subset of Tissue Repair Macrophage for 
Traumatic  Brain  Injury Recovery. Sci.  Adv.  7(11): 1-17. 
doi:10.1126/sciadv.abb6260. 

Lin, S, Que, Y., Que, C., Li, F., Deng, M., Xu, D., 2023. Exosome miR-3184-5p 

Inhibits Gastric Cancer Growth by Targeting XBP1 to Regulate the AKT, 
STATS3, and IRE1 Signalling Pathways. Asia Pac J Clin Oncol. 19(2): 27-38. 
doi: 10.1111/ajc0.13663. 

Liu, Y., Xu, C., Li, J., Zhang, Y., Wang, X., Wang, Y., et al., 2023. Y AP Promotes 

AP-1 Expression in Tubular Epithelial Cells in the Kidney. Am J Physiol Renal 
Physiol. 324(6): 581-589. doi: 10.1152/ajprenal.00246.2022. 

Lee, B.C., Kang, I, Yu, K.R., 2021. Therapeutic Features and Updated Clinical 

Trials of Mesenchymal Stem Cell (MSC)-derived Exosomes. J. Clin. Med. 10: 
1-18. d0i:10.3390/jcm10040711. 

Lee, J., Resende, A., 2017. Role of Renal Expression of CD68 in The Long-Term 

Prognosis of Proliferative Lupus Nephritis. J Nephrol. 1:87-94. 
doi:10.1007/s40620-015-0252-7. 

Leemans, J.C., Kors, L., Anders, H., Florquin, S., 2014. Pattern Recognition 

Receptors and the Inflammasome in Kidney Disease. Nat. Publ. Gr. 10. 
doi1:10.1038/nrmeph.2014.91. 

Liang, Y., Duan, L., Lu, J., Xia, J.,2021. Engineering Exosomes for Targeted Drug 

Delivery. Theranostics. 11(7): 3183-3195. https://doi.org/10.7150/thno.52570. 
Liu, B, Ding, F., Hu, D., Zhou, Y., Long, C., Shen, L., et al., 2018. Human 

Umbilical Cord Mesenchymal Stem Cell Conditioned Medium Attenuates 
Renal Fibrosis by Reducing Inflammation and Epithelial-to-Mesenchymal 
Transition via the TLR4 / NF- kB Signaling Pathway In Vivo and In Vitro. 
Stem Cell Res Ther. 9(1):7. doi:10.1186/s13287-017-0760-6. 

Liu, L., Zhou, Y., Zhao, X., Yang, X., Wan, X., An, Z., 2023. Bone Marrow 

Mesenchymal Stem Cell-Derived Exosomes Alleviate Diabetic Kidney 
Disease in Rats by Inhibiting Apoptosis and Inflammation. Front. Biosci. 
28(9): 203. doi:10.31083/).1b12809203. 

Ma, Z.J., Wang, Y.H., Li, ZG., Wang, Y., Li, B.Y., Kang, H.Y., et al., 2019. 
Immunosuppressive Effect of Exosomes from Mesenchymal Stromal Cells in 
Defined Medium on Experimental Colitis. Int J Stem Cells. 12(3): 440-448. 

Mahon, R.S., Penfold, D., Bashir, K., 2022. Anatomy, Abdomen and Pelvis: Kidney

PENGARUH PEMBERIAN EKSOSOM TURUNAN UMBILICAL CORD MESENCHYMAL STEM CELLS
(UC-MSC) TERHADAP INFLAMASI
PADA GINJAL TIKUS MODEL 5/6 SUBTOTAL NEFREKTOMI Kajian terhadap Ekspresi mRNA NF-kB,
MCP-1 dan
Sebaran Makrofag
Zahara Nurfatihah Z, Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes, PA(K); dr. Nur Arfian, Ph.D
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



57 

Collecting Ducts. StatPearls Publishing. 
Masaki, T., Chow, F., Nikolic-Paterson, D.J., Atkins, R.C., Tesch, G.H., 2003. 

Heterogeneity of Antigen Expression Explains Controversy Over Glomerular 
Macrophage Accumulation in Mouse Glomerulonephritis. Nephrol Dial 
Transplant. 18: 178-188. 

Matovinovi¢, M.S., 2009. Pathophysiology and Classification of Kidney Diseases. 
The Journal of The International Federation of Clinical Chemistry And 
Laboratory Medicine. 1-10. 

Meng, X.M., Nikolic-Paterson, D.J., Lan, H.Y., 2014. Inflammatory Processes in 

Renal Fibrosis. Nat. Rev. Nephrol. 10: 493-503. doi:10.1038/nmeph.2014.114 
Mihai, S., Codrici, E., Popescu, I.D., Enciu, A.M., Albulescu, L., Necula, L.G., 

et al., 2018. Inflammation-related Mechanisms in Chronic Kidney Disease 
Prediction, Progression, and Outcome. J Immunol Res. 6: 2180373. doi: 

10.1155/2018/2180373. 

Molteni, M., Gemma, S., Rossetti, C., 2016. The Role of Toll-Like Receptor 4 in 

Infectious and Noninfectious Inflammation. Mediators Inflamm. 6978936. 
doi:10.1155/2016/6978936. 

Oliveira, E.A., Mak, R.H., 2018. Progression of Chronic Kidney Disease in 

Children - Role of Glomerular Hemodynamics and Interstitial Fibrosis. Curr 
Opin Pediatr. 30(2): 220-227. doi: 10.1097/MOP.0000000000000594. 

Orekhov, AN., Orekhova, V.A., Nikiforov, N.G., Myasoedova, V.A., Grechko, 

A.V., Romanenko, E.B., 2019. Monocyte Differentiation and Macrophage 
Polarization. Vessel Plus. 3:10. doi:10.20517/2574-1209.2019.04. 

Pan, J., Gao, C., 2016. Association between MCP-1 A2518G Polymorphism and 

Coronary Artery Disease Risk : Evidence from 21 Case-Control Studies. Int J 
Clin Exp Med. 9(7):14087-14095. 

Phinney, D.G., Pittenger, M.F., 2017. Tissue-specific Stem Cells Concise Review: 

MSC-derived Exosomes for Cell-free Therapy. Stem Cells. 35: 851-858. 
Roberti, A., Chaffey, L.E., Greaves, D.R, 2022. NF-kB Signaling and 

Inflammation Drug Repurposing to Treat Inflammatory Disorders. Biology. 
11(3): 1-32. 

Rota, C., Morigi, M., Imberti, B., 2019. Stem Cell Therapies in Kidney Diseases: 

Progress and Challenges. Int. J. Mol. Sci. 20. doi:10.3390/ijms20112790 
Sanz, A.B., Sanchez, M.D., Ramos, A.M., Moreno, J.A., Santamaria, B., Ruiz M., 

et al, 2010. NF-kappaB in Renal Inflammation. J. Am. Soc. Nephrol. 
21(8):1254-62. doi: 10.1681/ASN.2010020218. 

Saqib, U., Sarkar, S., Suk, K., Mohammad, O., Baig, M.S., Savai, R., 2018. 

Phytochemicals as Modulators of M1-M2 Macrophages in Inflammation. 
Oncotarget 9: 17937-17950. doi:10.18632/oncotarget.24788. 

Sari, D.C.R., Putri, M.W., Leksono, T.P., Chairunnisa, N., Reynaldi, G.N., 

Simanjuntak, B.C., et al., 2020. Calcitriol Ameliorates Kidney Injury Through 
Reducing Podocytopathy, Tubular Injury, Inflammation and Fibrosis in 5/6 
Subtotal Nephrectomy Model In Rats. Kobe J Med Sci. 65(5): E153-E163. 

Sengupta, P., 2013. The Laboratory Rat: Relating Its Age With Human'’s. Int J Prev 

Med. 4(6): 624-630. 
Singh, S., Anshita, D., Ravichandiran, V., 2021. International Immunopharmacology

PENGARUH PEMBERIAN EKSOSOM TURUNAN UMBILICAL CORD MESENCHYMAL STEM CELLS
(UC-MSC) TERHADAP INFLAMASI
PADA GINJAL TIKUS MODEL 5/6 SUBTOTAL NEFREKTOMI Kajian terhadap Ekspresi mRNA NF-kB,
MCP-1 dan
Sebaran Makrofag
Zahara Nurfatihah Z, Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes, PA(K); dr. Nur Arfian, Ph.D
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



58 

MCP-1: Function , Regulation and Involvement in Disease. Int. 
Immunopharmacol. 101: 107598. doi:10.1016/j.intimp.2021.107598. 

Sucajtys-Szule, E., Debska-Slizien, A., Rutkowski, B., Szolkiewicz, M., 

Swierczynski, J., Smolenski, R.T., 2022. Hepatocyte Nuclear Factor lo 

Proinflammatory Effect Linked to The Overexpression of Liver Nuclear 
Factor—kB in Experimental Model of Chronic Kidney Disease. Int J Mol Sci. 
23(16): 1-15. 

Sun, J., Hao, L., Shi, H., 2020. Associations between the Concentrations of CD68, 

TGF-B1 , Renal Injury Index and Prognosis in Glomerular Diseases. Exp Ther 
Med. 5:56. 1-8. d0i:10.3892/etm.2020.9184. 

Sun, L., Xu, R, Duan, Y., Han, Y., Qian, H., Zhu, W, et al., 2016. Safety 

Evaluation of Exosomes Derived from Human Umbilical Cord Mesenchymal 
Stromal Cell Cytotherapy. 18: 413-422. 

Takaishi, T., Matsui, T., Tsukamoto, M., Ito, T., Taniguchi, M., Fukase, 1994. TGF- 

beta-Induced Macrophage Colony-Stimulating Factor Gene Expression in 
Various Mesenchymal Cell Lines. Am J Physiol Cell. 267(1): 25-31. 
doi:10.1152/ajpcell. 1994.267.1.C25. 

Tan, R.Z., Zhong, X., Li, J.C., Zhang, Y.W., Yan, Y., Liao, Y., et al., 2019. 

An Optimized 5/6 Nephrectomy Mouse Model Based on Unilateral Kidney 
Ligation and its Application in Renal Fibrosis Research. Ren Fail. 41(1): 
555-566. doi: 10.1080/0886022X.2019.1627220. 

Tam, F.W K., Ong, A.C.M., 2020. Renal Monocyte Chemoattractant Protein-1 : an 

Emerging Universal Biomarker and Therapeutic Target for Kidney Diseases. 
Nephrol Dial Transplant. 35(2):198-203. doi:10.1093/ndt/gfz082. 

Thomaidou, A.C., Goulielmaki, M., Tsintarakis, A., Zoumpourlis, P., Toya, M., 

Christodoulou, I, ef al., 2023. miRNA-Guided Regulation of Mesenchymal 

Stem Cells Derived from the Umbilical Cord: Paving the Way for Stem-Cell 
Based Regeneration and Therapy. Int. J. Mol. Sci. 24: 9189. 
https://doi.org/10.3390/ijms24119189. 

Tortora., Derrickson., 2012. Principles of Anatomy and Fisiology 13th. Thon Wiley 
dan Sons, America. 

Uccelli, A., Moretta, L., Pistoia, V., 2008. Mesenchymal Stem Cells in Health and 

Disease. Nat. Rev. Immunol. 8: 726-736. doi:10.1038/nri2395. 
Wan, F., Yang, R, Tang, Y., Tang, X., Ye, T., Zheng, J., et al., 2022. BMSC 

Derived Exosomes Protect Against Kidney Injury through Regulating Klotho 
In 5/6 Nephrectomy Rats. Eur. J. Med. Res. 1-9. doi:10.1186/s40001-022- 
00742-8. 

Wang, X., Chen, J., Xu, J., Xie, J., Harris, D.C.H., Zheng, G., 2021. The Role of 

Macrophages in Kidney Fibrosis. Front. Physiol. 121 1-13. 
doi:10.3389/fphys.2021.705838. 

Wang, Y., Liu, J., Wang, H., Lv, S., Liu, O., Li, S., e al., 2023. Mesenchymal Stem 

Cell-Derived Exosomes Ameliorate Diabetic Kidney Disease Through The 
NLRP3 Signaling Pathway. Stem Cells. 14(4): 368-383. 

Wang, Z., Yu, Y., Jin, L., Tan, X., Liu, B., Zhang, Z., et al., 2023. HucMSC 

Exosomes Attenuate Partial Bladder Outlet Obstruction-induced Renal Injury 
and Cell Proliferation Via the Wnt/B-catenin Pathway. Eur. J. Pharmacol. 952:

PENGARUH PEMBERIAN EKSOSOM TURUNAN UMBILICAL CORD MESENCHYMAL STEM CELLS
(UC-MSC) TERHADAP INFLAMASI
PADA GINJAL TIKUS MODEL 5/6 SUBTOTAL NEFREKTOMI Kajian terhadap Ekspresi mRNA NF-kB,
MCP-1 dan
Sebaran Makrofag
Zahara Nurfatihah Z, Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes, PA(K); dr. Nur Arfian, Ph.D
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



59 

175523. doi: 10.1016/j.ejphar.2023.175523. 

Webster, A.C., Nagler, E. V., Morton, R.L., Masson, P., 2017. Chronic Kidney 

Disease. Lancet 389: 1238-1252. doi:10.1016/S0140-6736(16)32064-5. 

Xiang, E., Han, B., Zhang, O., Rao, W., Wang, Z., Chang, C., et al., 2020. Human 

Umbilical Cord-derived Mesenchymal Stem Cells Prevent the Progression of 
Early Diabetic Nephropathy through Inhibiting Inflammation and Fibrosis. 
Stem Cell Res. Ther. 11: 1—14. doi:10.1186/s13287-020-01852-y. 

Yang, C., Lim, W., Park, J., Park, S., You, S., Song, G., 2019. Anti-inflammatory 

Effects of Mesenchymal Stem Cell-Derived Exosomal microRNA-146a-5p 
and microRNA-548e-5p on Human Trophoblast Cells. Mol Hum Reprod. 
25(11): 755-771. doi:10.1093/molehr/gaz054. 

Yea, J.H., Yoon, Y.M., Lee, JH., Yun, C.W., Lee, S.H., 2021. Exosomes Isolated 

from Melatonin-Stimulated Mesenchymal Stem Cells Improve Kidney 
Function by Regulating Inflammation and Fibrosis in a Chronic Kidney 
Disease Mouse Model. J Tissue Eng. 12: 1-13. 
doi:10.1177/20417314211059624. 

Yiu, W.H., Lin, M., Tang, S.C.W., 2014. Toll-like Receptor Activation: from Renal 

Inflammation to  Fibrosis.  Kidney  Int.  Suppl. 4:  20-25. 
doi:10.1038/kisup.2014.5. 

Yu, B., Shao, H., Su, C., 2016, Exosomes Derived from MSC Ameliorate Retinal 

Laser Injury Partially by Inhibition of MCP-1. Sci Rep. 6: 34562. 
doi:10.1038/srep34562. 

Yu, L., Wang, L., Chen, S., 2010. Endogenous Toll-like Receptor Ligands and their 

Biological ~ Significance. J Cell Mol Med.  14(11):2592-2603. 
doi:10.1111/).1582-4934.2010.01127 x. 

Yuan, Y., Liu, Y., Sun, M., Ye, H., Feng, Y., Liu, Z., et al., 2022. Aggravated Renal 

Fibrosis is Positively Associated with the Activation of HMGB1 - TLR2/4 
Signaling in STZ - induced diabetic mice. Open Life Sci. 17(1):1451-1461. 
doi: 10.1515/bi01-2022-0506. 

Yuliningsih, E., 2024. Pengaruh Pemberian Eksosom HUC-MSC terhadap Kadar 
Kreatinin Urin, Proteinuria, Ekspresi mRNA Podocin, Eskpresi mRNA 

Nephrin dan Glomerulosklerosis Pada Model 5/6 Subtotal Nefrektomi [thesis]. 
Universitas Gadjah Mada, Yogyakarta. 

Zhang, Y., Kompa, A.R., 2014. A Practical Guide to Subtotal Nephrectomy in the 
Rat with Subsequent Methodology for Assessing Renal and Cardiac Function. 
Nephrology. 19(9): 552-561. doi:10.1111/nep.12279. 

Zhang, H., Sun, S.C., 2015. NF-kB in Inflammation and Renal Diseases. Cell 

Biosci. 5(63):1-12. doi:10.1186/s13578-015-0056-4. 

Zhao, S.Q., Xue, Z.Z., Wang, L.Z., 2017. HMGBI1, TGF-B and NF-kB are 

Associated with Chronic Allograft Nephropathy. Exp. Ther. Med. 14: 6138— 
6146. doi:10.3892/etm.2017.5319. 

Zhang, H., Wang, Y., Gao, C., Gu, Y., Huang, J., Wang, J. e al., 2018. Salvianolic 

Acid a Attenuates Kidney Injury and Inflammation by Inhibiting NF-kB and 
P38 MAPK Signaling Pathways in 5/6 Nephrectomized Rats. Acta Pharmacol 
Sin. 39(12): 1855-1864. doi:10.1038/341401-018-0026-6. 

Zhang, X., Yang, Y., Zhao, Y., 2019. Macrophage Phenotype and its Relationship

PENGARUH PEMBERIAN EKSOSOM TURUNAN UMBILICAL CORD MESENCHYMAL STEM CELLS
(UC-MSC) TERHADAP INFLAMASI
PADA GINJAL TIKUS MODEL 5/6 SUBTOTAL NEFREKTOMI Kajian terhadap Ekspresi mRNA NF-kB,
MCP-1 dan
Sebaran Makrofag
Zahara Nurfatihah Z, Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes, PA(K); dr. Nur Arfian, Ph.D
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



60 

with Renal Function in Human Diabetic Nephropathy. PLoS One 14: 1-14. 
doi:10.1371/journal.pone.0221991. 

Zhang, Y., Liu, Y., Liu, H., Tang, W.H., 2019. Exosomes: Biogenesis, Biologic 

Function and Clinical Potential. Cell Biosci. 9: 1-18. doi:10.1186/s13578-019- 
0282-2. 

Zhang, R., Zhu, Y., Li, Y., Liu, W., Yin, L., Yin, S., et al., 2020. Human umbilical 

Cord Mesenchymal Stem Cell Exosomes Alleviate Sepsis-Associated Acute 
Kidney Injury Via Regulating microRNA-146b Expression. Biotechnol Lett. 
42(4): 669-679. doi:10.1007/s10529-020-02831-2. 

Zhang, Y., Le, X., Zheng, S., Zhang, K., He, J., Liu, M, et al., 2022. MicroRNA- 

146a-5p-modified Human Umbilical Cord Mesenchymal Stem Cells Enhance 
Protection Against Diabetic Nephropathy in Rats through Facilitating M2 
Macrophage Polarization. Stem Cell Res Ther. 3(1):171. doi: 10.1186/s13287- 
022-02855-7. 

Zhang, Y., Dong, S., 2023. Research Progress of Urogenic Stem Cells and 
Exosomes in Chronic Kidney Disease. MEDS Basic Medicine. 1: 29-33. 
doi:10.23977/medbm.2023.010106.

PENGARUH PEMBERIAN EKSOSOM TURUNAN UMBILICAL CORD MESENCHYMAL STEM CELLS
(UC-MSC) TERHADAP INFLAMASI
PADA GINJAL TIKUS MODEL 5/6 SUBTOTAL NEFREKTOMI Kajian terhadap Ekspresi mRNA NF-kB,
MCP-1 dan
Sebaran Makrofag
Zahara Nurfatihah Z, Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes, PA(K); dr. Nur Arfian, Ph.D
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


