PENGARUH PEMBERIAN EKSOSOM HUMAN WHARTON JELLY-MESENCHYMAL STEM CELL

(HWJ-MSC) TERHADAP EKSPRESI

mRNA MCP-1, CD68, IL-6, DAN IL-10 PADA TIKUS MODEL CEDERA ISKEMIK/REPERFUSI GINJAL

PERIODE KRONIS

UNIVERSITAS ' Lilik Nurhasanah Purnomo Putri, dr. Junaedy Yunus, M.Sc., Ph.D ; Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes., PA(

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Abousaad S, Ahmed F, Abouzeid A, et al. (2022) Meprin 3 expression modulates the
interleukin-6 mediated JAK2-STATS3 signaling ~ pathway in
ischemia/reperfusion-induced kidney injury. Physiological reports 10(18):
e15468.

Akalay S and Hosgood SA (2023) How to best protect kidneys for transplantation-
mechanistic target. Journal of clinical medicine 12(5).

Alexander M, Hu R, Runtsch MC, et al. (2015) Exosome-delivered microRNAs
modulate the inflammatory response to endotoxin. Nature Communications 6:
7321.

Alvarez-Llamas G, Santiago-Hernandez A and Ruilope LM (2022) Evidence of
chronic kidney injury in patients not meeting KDIGO criteria for chronic
kidney disease. Clinical Kidney Journal 15(7). Oxford University Press
(OUP): 1217-1220.

Awdishu L, Maxson R, Gratt C, et al. (2025) KDIGO 2024 clinical practice guideline
on evaluation and management of chronic kidney disease: A primer on what
pharmacists need to know. American Journal of Health-System Pharmacy:
AJHP: Official Journal of the American Society of Health-System Pharmacists
82(12). Oxford University Press (OUP): 660—-671.

Basile DP, Sreedharan R, Basu RK, et al. (2021) Pathogenesis of acute kidney injury.
In: Pediatric Nephrology. Berlin, Heidelberg: Springer Berlin Heidelberg, pp.
1-38.

Batte A, Shahrin L, Claure-Del Granado R, et al. (2023) Infections and acute kidney
injury: A global perspective. Seminars in Nephrology 43(5): 151466.

Birtwistle L, Chen X-M and Pollock C (2021) Mesenchymal stem cell-derived
extracellular vesicles to the rescue of renal injury. International journal of
molecular sciences 22(12). MDPI AG: 6596.

Bourgeois S and Houillier P (2024) State of knowledge on ammonia handling by the
kidney. Pflugers Archiv: European journal of physiology 476(4): 517-531.

Bugbee E, Wang AA and Gommerman JL (2023) Under the influence: environmental
factors as modulators of neuroinflammation through the IL-10/IL-10R axis.
Frontiers in Immunology 14: 1188750.

Capelli I, De Benedictis M, Di Lenarda A, et al. (2025) Optimizing urine albumin-to-
creatinine ratio testing and referral pathways for chronic kidney disease: a
nominal group technique consensus study among Italian experts. Journal of
Nephrology 38(8). Oxford University Press (OUP): 2067-2075.

Chen J (steven), Sabir S and Al Khalili Y (2025) Physiology, osmoregulation and
excretion. In: StatPearls. Treasure Island (FL): StatPearls Publishing.

Cianci R, Simeoni M, Cianci E, et al. (2023) Stem cells in kidney ischemia: From
inflammation and fibrosis to renal tissue regeneration. International journal of
molecular sciences 24(5).

Clef L, Verhulst N, Haese D, et al. (2016) Unilateral Renal Ischemia-Reperfusion as
a Robust Model for Acute to Chronic Kidney Injury in Mice. PLoS ONE 11(3).

XV



PENGARUH PEMBERIAN EKSOSOM HUMAN WHARTON JELLY-MESENCHYMAL STEM CELL

(HWJ-MSC) TERHADAP EKSPRESI o

mRNA MCP-1, CD68, IL-6, DAN IL-10 PADA TIKUS MODEL CEDERA ISKEMIK/REPERFUSI GINJAL

PERIODE KRONIS

UNIVERSITAS ' Lilik Nurhasanah Purnomo Putri, dr. Junaedy Yunus, M.Sc., Ph.D ; Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes., PA(

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Daehn IS and Duffield JS (2021) The glomerular filtration barrier: a structural target
for novel kidney therapies. Nature reviews. Drug discovery 20(10). Springer
Science and Business Media LLC: 770-788.

Dong Y, Zhang Q, Wen J, et al. (2019) Ischemic duration and frequency determines
AKI-to-CKD progression monitored by dynamic changes of tubular
biomarkers in IRI mice. Frontiers in Physiology 10. Frontiers Media SA: 153.

Drobiova H, Sindhu S, Ahmad R, et al. (2023) Wharton’s jelly mesenchymal stem
cells: a concise review of their secretome and prospective clinical applications.
Frontiers in cell and developmental biology 11: 1211217.

Elsherbiny NM and Said E (2022) Editorial: Insights in renal endocrinology: 2021.
Frontiers in endocrinology 13: 1003683.

Fives C, Lone M and Nolan YM (2022) Motivation and learning methods of anatomy:
Associations with mental well-being. Clinical anatomy (New York, N.Y.) 35(1).
Wiley: 26-39.

Forni LG, Darmon M, Ostermann M, et al. (2017) Renal recovery after acute kidney
injury. Intensive Care Medicine 43(6): 855-866.

Gameiro J, Fonseca JA, Outerelo C, et al. (2020) Acute kidney injury: From diagnosis
to prevention and treatment strategies. Journal of Clinical Medicine 9(6).
MDPI AG: 1704.

Ghodang H (2020) Metodologi Penelitian Kuantitatif (Konsep Dasar Dan Aplikasi
Analisis Regresi Dan Jalur Dengan SPSS). Penerbit Mitra Grup.

Guan F, Wang R, Yi Z, et al. (2025) Tissue macrophages: origin, heterogenity,
biological functions, diseases and therapeutic targets. Signal transduction and
targeted therapy 10(1). Springer Science and Business Media LLC: 93.

Gubernatorova EO, Samsonov MY, Drutskaya MS, et al. (2024) Targeting inerleukin-
6 for renoprotection. Frontiers in Immunology 15: 1502299.

Guiteras R, Flaquer M and Cruzado JM (2016) Macrophage in chronic kidney disease.
Clinical kidney journal 9(6). Oxford University Press (OUP): 765-771.
Haruhara K, Kanzaki G and Tsuboi N (2023) Nephrons, podocytes and chronic kidney
disease: Strategic antihypertensive therapy for renoprotection. Hypertension
research: official journal of the Japanese Society of Hypertension 46(2).

Springer Science and Business Media LLC: 299-310.

Hay A, Lapointe J-M, Lewis A, et al. (2020) Optimization of RNA extraction from
laser captured microdissected glomeruli from formalin-fixed paraffin-
embedded mouse kidney samples for Nanostring analysis. Histology and
Histopathology 35(1): 57-68.

He S, Yao L and Li J (2023) Role of MCP-1/CCR?2 axis in renal fibrosis: Mechanisms
and therapeutic targeting. Medicine 102(42). Ovid Technologies (Wolters
Kluwer Health): €35613.

Heerspink HJL, Collier WH, Chaudhari J, et al. (2025) A meta-analysis of albuminuria
as a surrogate endpoint for kidney failure. Nature Medicine. Springer Science
and Business Media LLC. forthcoming November 6, 2025. DOI:
10.1038/s41591-025-04057-z.

Hemberger M and Dean W (2023) The placenta: epigenetic insights into trophoblast
developmental models of a generation-bridging organ with long-lasting impact



PENGARUH PEMBERIAN EKSOSOM HUMAN WHARTON JELLY-MESENCHYMAL STEM CELL

(HWJ-MSC) TERHADAP EKSPRESI o

mRNA MCP-1, CD68, IL-6, DAN IL-10 PADA TIKUS MODEL CEDERA ISKEMIK/REPERFUSI GINJAL

PERIODE KRONIS

UNIVERSITAS ' Lilik Nurhasanah Purnomo Putri, dr. Junaedy Yunus, M.Sc., Ph.D ; Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes., PA(

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

on lifelong health. Physiological reviews 103(4). American Physiological
Society: 2523-2560.

Huang J, Cao H, Cui B, et al. (2022) Mesenchymal stem cells-derived exosomes
ameliorate ischemia/reperfusion induced acute kidney injury in a porcine
model. Frontiers in cell and developmental biology 10. Frontiers Media SA:
899869.

Hussen BM, Taheri M, Yashooa RK, et al. (2024) Revolutionizing medicine: recent
developments and future prospects in stem-cell therapy. International journal
of surgery (London, England) 110(12). Ovid Technologies (Wolters Kluwer
Health): 8002—-8024.

Hutchins AP, Diez D and Miranda-Saavedra D (2013) The IL-10/STAT3-mediated
anti-inflammatory response: recent developments and future challenges.
Briefings in Functional Genomics 12(6). Oxford University Press (OUP): 489—
498.

Islamuddin M and Qin X (2024) Renal macrophages and NLRP3 inflammasomes in
kidney diseases and therapeutics. Cell death discovery 10(1). Springer Science
and Business Media LLC: 229.

Kaballo MA, Elsayed ME and Stack AG (2017) Linking acute kidney injury to chronic
kidney disease: the missing links. Journal of Nephrology 30(4): 461-475.

Kadatane SP, Satariano M, Massey M, et al. (2023) The role of inflammation in CKD.
Cells (Basel, Switzerland) 12(12).

Kang HB, Lim CK, Kim J, et al. (2023) Oxypurinol protects renal
ischemia/reperfusion injury via heme oxygenase-1 induction. Frontiers in
medicine 10: 1030577.

Kang X, Gu Q, Cheng X, et al. (2025) Inhibition of Axl attenuates acute kidney injury
by alleviating inflammation via SOCS3 downregulation in tubular epithelial
cells. BMC Nephrology 26(1). Springer Science and Business Media LLC: 325.

Khanijou M, Aeddula NR and Shah P (2022) Urine albumin-to-creatinine ratio
(UACR) as a marker of kidney damage and cardiovascular risk. StatPearls
[Internet]. Treasure Island. StatPearls Publishing. forthcoming 2022.

Kim M-J, Oh CJ, Hong C-W, et al. (2024) Comprehensive overview of the role of
mitochondrial dysfunction in the pathogenesis of acute kidney ischemia-
reperfusion injury: a narrative review. Journal of Yeungnam medical science
41(2). Yeungnam University College of Medicine: 61-73.

Ku H-C, Huang C-W and Lee SY (2023) Technical refinement of a bilateral renal
ischemia-reperfusion mouse model for acute kidney injury research. Journal
of Visualized Experiments: JoVE (201). MyJove Corporation. forthcoming
November 3, 2023. DOI: 10.3791/63957.

Kurzhagen JT, Dellepiane S, Cantaluppi V, et al. (2020) AKI: an increasingly
recognized risk factor for CKD development and progression. Journal of
nephrology 33(6). Springer Science and Business Media LLC: 1171-1187.

Lameire N (2022) Reflections on the KDIGO definition of acute kidney injury and its
integration in the concept of acute diseases and disorders and chronic kidney
diseases. Kidney and Dialysis 2(1). MDPI AG: 68-79.



PENGARUH PEMBERIAN EKSOSOM HUMAN WHARTON JELLY-MESENCHYMAL STEM CELL

(HWJ-MSC) TERHADAP EKSPRESI o

mRNA MCP-1, CD68, IL-6, DAN IL-10 PADA TIKUS MODEL CEDERA ISKEMIK/REPERFUSI GINJAL

PERIODE KRONIS

UNIVERSITAS ' Lilik Nurhasanah Purnomo Putri, dr. Junaedy Yunus, M.Sc., Ph.D ; Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes., PA(

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Lee H, Fessler MB, Qu P, et al. (2020) Macrophage polarization in innate immune
responses contributing to pathogenesis of chronic kidney disease. BMC
Nephrology 21(1). Springer Science and Business Media LLC: 270.

Lee S-Y, Cha Y-E, Kang H-M, et al. (2024) Diagnostic validation of the urine
albumin-to-creatinine ratio for early renal disease in healthy dogs and dogs
with chronic kidney disease. Journal of Veterinary Science 25(6). XMLink:
e77.

Li G, Yang H, Zhang D, et al. (2024) The role of macrophages in fibrosis of chronic
kidney disease. Biomedecine & pharmacotherapie [Biomedicine &
pharmacotherapy] 177(117079). Elsevier BV: 117079.

LiZ-L, Li X-Y, Zhou Y, et al. (2024) Renal tubular epithelial cells response to injury
in acute kidney injury. EBioMedicine 107(105294). Elsevier BV: 105294.

Liang C-J, Shen W-C, Chang F-B, et al. (2015) Endothelial progenitor cells derived
from Wharton’s jelly of human umbilical cord attenuate ischemic acute kidney
injury by increasing vascularization and decreasing apoptosis, inflammation,
and fibrosis. Cell Transplantation 24(7). SAGE Publications: 1363-1377.

Liao S, Zhang X, Zhou Yiting, et al. (2025) Worldwide hotspots and trends in stem
cell therapy for kidney disease in the last decade: a bibliometric and
visualization analysis from 2015 to 2024. Frontiers in immunology
16(1619291). Frontiers Media SA: 1619291.

Lisek M, Bochenska N, Tomczak J, et al. (2025) Epigenetic regulation in ischemic
neuroprotection: The dual role of HDACs and HATSs in neuroinflammation and
recovery. Antioxidants (Basel, Switzerland) 14(8). MDPI AG: 1015.

Liu HF, Deng H and Huang H (2024) Canine mesenchymal stem cell-derived
exosomes attenuate renal ischemia-reperfusion injury through miR-146a-
regulated macrophage polarization. Front. Vet. Sci 11.

Liu Y, Xu K, Xiang Y, et al. (2023) Role of MCP-1 as an inflammatory biomarker in
nephropathy. Frontiers in immunology 14: 1303076.

Maringhini S and Zoccali C (2024) Chronic kidney disease progression-A challenge.
Biomedicines 12(10).

Maryam B, Smith ME, Miller SJ, et al. (2024) Macrophage ontogeny, phenotype, and
function in ischemia reperfusion-induced injury and repair. Kidney360 5(3).
Ovid Technologies (Wolters Kluwer Health): 459—470.

Mazzarino M, Cetin E, Bartosova M, et al. (2023) Therapeutic targeting of chronic
kidney disease-associated DAMPs differentially contributing to vascular
pathology. Frontiers in immunology 14: 1240679.

McWilliam SJ, Wright RD, Welsh GI, et al. (2021) The complex interplay between
kidney injury and inflammation. Clinical Kidney Journal 14(3). Oxford
University Press (OUP): 780-788.

Meng X-M, Yuan J-H, Zhou Z-F, et al. (2023) Evaluation of time-dependent
phenotypes of myocardial ischemia-reperfusion in mice. Aging 15(19). Impact
Journals, LLC: 10627-10639.

Nachiappa Ganesh R, Garcia G and Truong L (2024) Monocytes and macrophages in
kidney disease and homeostasis. International journal of molecular sciences
25(7).



PENGARUH PEMBERIAN EKSOSOM HUMAN WHARTON JELLY-MESENCHYMAL STEM CELL

(HWJ-MSC) TERHADAP EKSPRESI o

mRNA MCP-1, CD68, IL-6, DAN IL-10 PADA TIKUS MODEL CEDERA ISKEMIK/REPERFUSI GINJAL

PERIODE KRONIS

UNIVERSITAS ' Lilik Nurhasanah Purnomo Putri, dr. Junaedy Yunus, M.Sc., Ph.D ; Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes., PA(

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Nagami GT and Kraut JA (2024) The role of the endocrine system in the regulation of
acid-base balance by the kidney and the progression of chronic kidney disease.
International journal of molecular sciences 25(4). MDPI AG: 2420.

Nakagawa T, Ohnishi K, Kosaki Y, et al. (2017) Optimum immunohistochemical
procedures for analysis of macrophages in human and mouse formalin fixed
paraffin-embedded tissue samples. Journal of Clinical and Experimental
Hematopathology 57(1). Japanese Society for Lymphoreticular Tissue
Research: 31-36.

Nieuwenhuijs-Moeke GJ, Pischke SE, Berger SP, et al. (2020) Ischemia and
reperfusion injury in kidney transplantation: Relevant mechanisms in injury
and repair. Journal of Clinical Medicine 9(1). MDPI AG: 253.

Niu D, Yang JJ and He DF (2025) The role of macrophages in renal fibrosis and
therapeutic prospects. PeerJ 13(e19769). Peerl: e19769.

Nurrina AD (2024) PENGARUH PEMBERIAN HUMSC-EXOSOME TERHADAP
EKSPRESI mRNA TLR4, CD68 DAN SEBARAN MAKROFAG CD68 PADA
TIKUS MODEL CEDERA ISKEMIK REPERFUSI GINJAL PERIODE
KRONIS. Universitas Gadjah Mada. Available at:
https://etd.repository.ugm.ac.id/penelitian/detail/238904?utm_source=chatgpt
.com (accessed 18 January 2026).

Okami N, Wakui H, Azushima K, et al. (2025) Leucine-rich alpha-2-glycoprotein 1
deficiency suppresses ischemia-reperfusion injury-induced renal fibrosis.
Scientific Reports 15(1): 1259.

Ostermann M and Joannidis M (2016) Acute kidney injury 2016: diagnosis and
diagnostic workup. Critical Care (London, England) 20(1). Springer Science
and Business Media LLC: 299.

Pabla N and Bajwa A (2022) Role of mitochondrial therapy for ischemic-reperfusion
injury and acute kidney injury. Nephron 146(3). S. Karger AG: 253-258.

Phanish MK, Chapman AN, Yates S, et al. (2021) Evaluation of urinary biomarkers
of proximal tubular injury, inflammation, and fibrosis in patients with
albuminuric and nonalbuminuric diabetic kidney disease. Kidney International
Reports 6(5). Elsevier BV: 1355-1367.

Prem PN and Kurian GA (2021) High-fat diet increased oxidative stress and
mitochondrial dysfunction induced by renal ischemia-reperfusion injury in rat.
Frontiers in physiology 12. Frontiers Media SA: 715693.

Prionas A, Hamaoui K, Vanezis K, et al. (2024) The effect of interleukin-10
immunotherapy on renal ischemia-reperfusion injury: A systematic review and
meta-analysis of preclinical studies. International journal of molecular
sciences 25(11). MDPI AG: 6231.

Ramanathan S, Douglas SR, Alexander GM, et al. (2019) Exosome microRNA
signatures in patients with complex regional pain syndrome undergoing plasma
exchange. Journal of Translational Medicine 17(1). Springer Science and
Business Media LLC: 81.

Rashid H, Jali A, Akhter MS, et al. (2023) Molecular mechanisms of oxidative stress
in acute kidney injury: Targeting the loci by resveratrol. International Journal
of Molecular Sciences 25(1). MDPI AG: 3.



PENGARUH PEMBERIAN EKSOSOM HUMAN WHARTON JELLY-MESENCHYMAL STEM CELL

(HWJ-MSC) TERHADAP EKSPRESI -

mRNA MCP-1, CD68, IL-6, DAN IL-10 PADA TIKUS MODEL CEDERA ISKEMIK/REPERFUSI GINJAL

PERIODE KRONIS

UNIVERSITAS ' Lilik Nurhasanah Purnomo Putri, dr. Junaedy Yunus, M.Sc., Ph.D ; Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes., PA(

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Reiss AB, Jacob B, Zubair A, et al. (2024) Fibrosis in chronic kidney disease:
Pathophysiology and therapeutic targets. Journal of clinical medicine 13(7).

Rose-John S, Jenkins BJ, Garbers C, et al. (2023) Targeting IL-6 trans-signalling: past,
present and future prospects. Nature reviews. Immunology 23(10): 666—681.

Sakai K, Nozaki Y, Murao Y, et al. (2019) Protective effect and mechanism of IL-10
on renal ischemia-reperfusion injury. Laboratory Investigation, a Journal of
Technical Methods and Pathology 99(5): 671-683.

Saraiva M, Vieira P and O’Garra A (2020) Biology and therapeutic potential of
interleukin-10. The Journal of Experimental Medicine 217(1). Rockefeller
University Press: jem.20190418.

Sari FT, Sari FT, Sari FT, et al. (2020) Effect of kidney ischemia/reperfusion injury
on proliferation, apoptosis, and cellular senescence in acute kidney injury in
mice. The Medical journal of Malaysia 75(Suppl 1): 20-23.

Satalkar VS and Swamy KV (2022) Pathophysiology of acute kidney injury on a
molecular level. MGM journal of medical sciences 9(4). Medknow: 577-584.

Shao B, Wang Hong-da, Ren S-H, et al. (2025) Exosomes derived from a
mesenchymal-like endometrial regenerative cells ameliorate renal ischemia
reperfusion injury through delivery of CD73. Stem Cell Research & Therapy
16(1). Springer Science and Business Media LLC: 148.

Shokeir AA, Awadalla A, Hamam ET, et al. (2024) Human Wharton’s jelly-derived
mesenchymal stromal stem cells preconditioned with valproic acid promote
cell migration and reduce renal inflammation in ischemia/reperfusion injury by
activating the AKT/P13K and SDF1/CXCR4 pathways. Archives of
biochemistry and biophysics 755(109985). Elsevier BV: 109985.

Srivastava Y, Tripathi K and Kumar N (2025a) Agarose gel electrophoresis of DNA:
Principles, protocols, and applications in molecular analysis. In: Biotechnology
Lab Techniques: Culture Media, Microscopy, and Microbial Analysis. Deep
Science Publishing, pp. 135-138.

Srivastava Y, Tripathi K and Kumar N (2025b) Synthesis of complementary DNA (C-
DNA): Principles, methodology, and applications in gene expression studies.
In: Biotechnology Lab Techniques: Culture Media, Microscopy, and Microbial
Analysis. Deep Science Publishing, pp. 131-134.

Taghavi S, Keshtkar S, Abedanzadeh M, et al. (2025) Exosome loaded in microneedle
patch ameliorates renal ischemia-reperfusion injury in a mouse model. Stem
cells international 2025: 3106634.

Turgut F, Awad AS and Abdel-Rahman EM (2023) Acute kidney injury: Medical
causes and pathogenesis. Journal of Clinical Medicine 12(1). MDPI AG: 375.

Venkatakrishna SSB, Onyango LC, Serai SD, et al. (2023) Kidney anatomy and
physiology. In: Advanced Clinical MRI of the Kidney. Cham: Springer
International Publishing, pp. 3—12.

Wang F (2021) Semi-quantitative RT-PCR: An effective method to explore the
regulation of gene transcription level affected by environmental pollutants.
Methods in Molecular Biology (Clifton, N.J.) 2326: 95—103.

Wang H-L, Peng Z, Li Y-Q, et al. (2024) Calycosin inhibited MIF-mediated
inflammatory chemotaxis of macrophages to ameliorate ischemia reperfusion-



PENGARUH PEMBERIAN EKSOSOM HUMAN WHARTON JELLY-MESENCHYMAL STEM CELL

(HWJ-MSC) TERHADAP EKSPRESI o

mRNA MCP-1, CD68, IL-6, DAN IL-10 PADA TIKUS MODEL CEDERA ISKEMIK/REPERFUSI GINJAL

PERIODE KRONIS

UNIVERSITAS ' Lilik Nurhasanah Purnomo Putri, dr. Junaedy Yunus, M.Sc., Ph.D ; Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes., PA(

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

induced acute kidney injury. et al [Inflammation Research] 73(8). Springer
Science and Business Media LLC: 1267-1282.

Wang J, Xiong M, Fan Y, et al. (2022) Mecp2 protects kidney from ischemia-
reperfusion injury through transcriptional repressing IL-6/STAT3 signaling.
Theranostics 12(8). Ivyspring International Publisher: 3896-3910.

Wang S, Zhang K, Huang Q, et al. (2024) TLR4 signalling in ischemia/reperfusion
injury: a promising target for linking inflammation, oxidative stress and
programmed cell death to improve organ transplantation outcomes. Frontiers
in immunology 15. Frontiers Media SA: 1447060.

Wei J, Zhang J, Wang L, et al. (2019) New mouse model of chronic kidney disease
transitioned from ischemic acute kidney injury. American Journal of
Physiology. Renal Physiology 317(2). American Physiological Society: F286—
F295.

Wei S, Zhang X, Wang Y, et al. (2024) Albuminuria is associated with renal
inflammation and progression of chronic kidney disease. Journal of
Translational Medicine 22.

Wei W, Zhao Y, Zhang Y, et al. (2022) The role of IL-10 in kidney disease.
International immunopharmacology 108(108917). Elsevier BV: 108917.

Wei X, Wei J, Feng J, et al. (2024) Threshold-modifying effect of the systemic
inflammatory response index on kidney function decline in hypertensive
patients. European journal of medical research 29(1): 202.

Wicaksono DS (2025) Pengaruh Pemberian Eksosom Human’s Wharton Jelly
Umbilical Cord Mesenchymal Stem Cells Terhadap Faktor Neurotropik Pada
Tikus Model Iskemia Serebral Global Transien. Universitas Gadjah Mada.
Available at: https://etd.repository.ugm.ac.id/penelitian/detail/252755
(accessed 16 September 2025).

Yao M, Cui B, Zhang W, et al. (2021) Exosomal miR-21 secreted by IL-1p-primed-
mesenchymal stem cells induces macrophage M2 polarization and ameliorates
sepsis. Life Sciences 264(118658). Elsevier BV: 118658.

Yi Y-F, Fan Z-Q, Liu C, et al. (2025) Immunomodulatory effects and clinical
application of exosomes derived from mesenchymal stem cells. World Journal
of Stem Cells 17(3): 103560.

Yu B, Shao H, Su C, et al. (2016) Exosomes derived from MSCs ameliorate retinal
laser injury partially by inhibition of MCP-1. Scientific Reports 6(1). Springer
Science and Business Media LLC: 34562.

Yu J-T, Fan S, Li X-Y, et al. (2023) Novel insights into STAT3 in renal diseases.
Biomedecine & pharmacotherapie [Biomedicine <& pharmacotherapy]
165(115166). Elsevier BV: 115166.

Zhang SY and Mabhler GJ (2021) Modelling renal filtration and reabsorption processes
in a human glomerulus and proximal tubule microphysiological system.
Micromachines 12(8). MDPI AG: 983.

Zhang Y, Wang C, Bai Z, et al. (2021) Umbilical cord mesenchymal stem cell
exosomes alleviate the progression of kidney failure by modulating
inflammatory responses and oxidative stress in an ischemia-reperfusion mice
model. Journal of biomedical nanotechnology 17(9). American Scientific
Publishers: 1874—1881.



PENGARUH PEMBERIAN EKSOSOM HUMAN WHARTON JELLY-MESENCHYMAL STEM CELL
(HWJ-MSC) TERHADAP EKSPRESI

mRNA MCP-1, CD68, IL-6, DAN IL-10 PADA TIKUS MODEL CEDERA ISKEMIK/REPERFUSI GINJAL
PERIODE KRONIS

UNIVERSITAS ' Lilik Nurhasanah Purnomo Putri, dr. Junaedy Yunus, M.Sc., Ph.D ; Prof. Dr. dr. Dwi Cahyani Ratna Sari, M.Kes., PA(
GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Zhang Z, She L and Bai M (2025) Efficacy of exosomes in acute kidney injury
treatment and the associated mechanism (Review). Molecular medicine reports
31(5). Spandidos Publications: 1-11.

Zhao X, Li Y, Wu S, et al. (2023) Role of extracellular vesicles in pathogenesis and
therapy of renal ischemia-reperfusion injury. Biomedecine &
pharmacotherapie [Biomedicine & Pharmacotherapy] 165(115229). Elsevier
BV: 115229.

Zou Y, Dai J, Li J, et al. (2025) Role of the TGF-B/Smad signaling pathway in the
transition from acute kidney injury to chronic kidney disease (Review).
International journal of molecular medicine 56(4). Spandidos Publications: 1—
17.



