Penhgadruh Pemberian Eksosom Human Whartona€™s Jelly Umbilical Cord Mesenchymal Stem Cell
Terhadap

Marker Neurogenesis Tikus Model Iskemia Serebral Global Transien (Kajian Ekspresi Gen Pcna,
Doublecortin, Neun dan Gambaran Histologi PCNA)

UNIVERSITAS  Nuke Ayu Febryana, dr. Nur Arfian, PhD.; dr. Ratih Yuniartha, Ph.D.

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

DAFTAR PUSTAKA

Abcam, 2024. Mature neuron markers. [online]. https://www.abcam.com/en-
us/technical-resources/research-areas/marker-guides/mature-neuron-markers
[Diakses 26 Mei 2025].

Aghaei, Z., Karbalaei, N., Namavar, M.R., Haghani, M., Razmkhah, M., Ghaffari,
M.K. and Nemati, M., 2023. Neuroprotective effect of Wharton’s jelly-derived
mesenchymal stem cell-conditioned medium (WJMSC-CM) on diabetes-
associated cognitive impairment by improving oxidative = stress,
neuroinflammation, and apoptosis. Stem Cells International, Article 1D
7852394. https://doi.org/10.1155/2023/7852394

Arvidsson, A., Collin, T., Kirik, D., Kokaia, Z. and Lindvall, O., 2002. Neuronal
replacement from endogenous precursors in the adult brain after stroke. Nature
Medicine, 8(9), pp.963-970.

Baris, Y., Taylor, M.R.G., Aria, V. and Yeeles, J.T.P., 2022. Fast and efficient DNA
replication with purified human proteins. Nature, 606(7912), pp.204-210.
https://doi.org/10.1038/s41586-022-04759-1

Bayer, S.A., 1982. Changes in the total number of dentate granule cells in juvenile
and adult rats. Experimental Brain Research, 46, pp.315-323.

Benner, E.J., Luciano, D., Jo, R., Abdi, K., Paez-Gonzalez, P., Ahlenius, H.,
Knoblach, S.M., Kempadoo, K.A., Vulchanova, L., Fan, X., Redmond, D.E. Jr,
Tsirka, S.E. & Sofroniew, M.V. 2013. Glial scar borders are formed by newly
proliferated astrocytes that derive from SVZ neural stem cells: a focal cerebral
ischemia study in mice. Journal of Clinical Investigation, 123(12), pp. 5426—
5437.

Bernhardt, J., Hayward, K.S., Kwakkel, G., Ward, N.S., Wolf, S.L., Borschmann,
K., Krakauer, J.W., Boyd, L.A., Carmichael, S.T., Corbett, D. and Cramer, S.C.,
2017. Agreed definitions and a shared vision for new standards in stroke
recovery research: The Stroke Recovery and Rehabilitation Roundtable
taskforce.  International  Journal of Stroke, 12(5), pp.444—450.
https://doi.org/10.1177/1747493017711816

Bragado Alonso, S., Reinert, J., Marichal, N., Bragado Alonso, S., et al. 2019.
An increase in neural stem cells and olfactory bulb adult neurogenesis
improves discrimination of highly similar odorants. 7he EMBO Journal, 38(6),
€98791. doi: 10.15252/embj.201798791.

Brann, J.H. and Firestein, S.J., 2014. A lifetime of neurogenesis in the olfactory
system. Frontiers in Neuroscience, 8, Article 182.
https://doi.org/10.3389/fnins.2014.00182

Bravo Ferrer, 1., Cuartero, M.I., Zarruk, J.G., et al., 2017. Cannabinoid type 2
receptor drives neurogenesis and improves functional outcome after stroke.
Stroke, 48(1), pp.204-212.

75


https://www.abcam.com/en-us/technical-resources/research-areas/marker-guides/mature-neuron-markers
https://www.abcam.com/en-us/technical-resources/research-areas/marker-guides/mature-neuron-markers
https://doi.org/10.1038/s41586-022-04759-1
https://doi.org/10.1177/1747493017711816

Penhgadruh Pemberian Eksosom Human Whartona€™s Jelly Umbilical Cord Mesenchymal Stem Cell
Terhadap

Marker Neurogenesis Tikus Model Iskemia Serebral Global Transien (Kajian Ekspresi Gen Pcna,
Doublecortin, Neun dan Gambaran Histologi PCNA)

UNIVERSITAS  Nuke Ayu Febryana, dr. Nur Arfian, PhD.; dr. Ratih Yuniartha, Ph.D.

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

Brill, M.S., Ninkovic, J., Winpenny, E., Hodge, R.D., Ozen, L., Yang, R., Lepier, A.,
Gascon, S., Erdelyi, F., Szabo, G., Parras, C., Guillemot, F., Frotscher, M.,
Berninger, B., Hevner, R.F., Raineteau, O. & Gotz, M. 2009. Adult generation
of glutamatergic olfactory bulb interneurons. Nature Neuroscience, 12, pp.
1524-1533.

Brown, J.P., Couillard-Després, S., Cooper-Kuhn, C.M., Winkler, J., Aigner, L. and
Kuhn, H.G., 2003. Transient expression of doublecortin during adult
neurogenesis. Journal of Comparative Neurology, 467, pp.1-10.

Burda, J.E. and Sofroniew, M.V., 2014. Reactive gliosis and the multicellular
response to CNS damage and disease. Neuron, 81(2), pp.229-248.
https://doi.org/10.1016/j.neuron.2013.12.034

Cai, J., Hua, F., Yuan, L., Tang, W., Lu, J. and Yu, S., 2014. Potential therapeutic
effects of neurotrophins for acute and chronic neurological diseases. BioMed
Research International, Article ID 601084,
https://doi.org/10.1155/2014/601084

Calegari, F. & Huttner, W.B. 2003. An inhibition of cyclin-dependent kinases that
lengthens, but does not arrest, neuroepithelial cell cycle induces premature
neurogenesis. Journal of Cell Science, 116(24), pp. 4947-4955. doi:
10.1242/jcs.00825.

Carmichael, S.T., Archibeque, 1., Luke, L., Nolan, T., Momiy, J. and Li, S., 2005.
Growth-associated gene expression after stroke: evidence for a growth-

promoting region in peri-infarct cortex. Experimental Neurology, 193, pp.291—
311. https://doi.org/10.1016/j.expneurol.2005.01.004

Cazzalini, O., Sommatis, S., Tillhon, M., Dutto, 1., Bachi, A., Rapp, A., Nardo, T.,
Scovassi, A.IL., Necchi, D., Cardoso, M.C., Stivala, L.A. and Prosperi, E., 2014.
CBP and p300 acetylate Pcna to link its degradation with nucleotide excision
repair  synthesis. Nucleic Acids Research, 42(13), pp.8433-8448.
https://doi.org/10.1093/nar/gku533

Che, Q.Q., Huang, T., Zhang, Y.D. and Qian, X.J., 2019. Effect of miR-124 on
neuronal apoptosis in rats with cerebral infarction through Wnt/beta-catenin
signaling pathway. European Review for Medical and Pharmacological
Sciences, 23, pp.6657-6664. https://doi.org/10.26355/eurrev_201908 18556

Chen, W.C., Chang, L.H., Huang, S.S., Huang, Y.J., Chih, C.L., Kuo, H.C., Lee,
Y.H. & Lee, I.LH. 2019. Aryl hydrocarbon receptor modulates stroke-induced
astrogliosis and neurogenesis in the adult mouse brain. Journal of
Neuroinflammation, 16(1), 187. doi: 10.1186/s12974-019-1572-7.

Cheng, L.C., Pastrana, E., Tavazoie, M. and Doetsch, F., 2009. miR-124 regulates
adult neurogenesis in the subventricular zone stem cell niche. Nature
Neuroscience, 12, pp.399-408. https://doi.org/10.1038/nn.2294

Chiang, C.P., Lang, M.J., Liu, B.Y., Wang, J.T., Leu, J.S. and Hahn, L.J., et al.,
2000. Expression of proliferating cell nuclear antigen (Pcna) in oral submucous


https://doi.org/10.1016/j.neuron.2013.12.034
https://doi.org/10.1155/2014/601084
https://doi.org/10.1093/nar/gku533
https://doi.org/10.26355/eurrev_201908_18556
https://doi.org/10.1038/nn.2294

Penhgadruh Pemberian Eksosom Human Whartona€™s Jelly Umbilical Cord Mesenchymal Stem Cell
Terhadap

Marker Neurogenesis Tikus Model Iskemia Serebral Global Transien (Kajian Ekspresi Gen Pcna,
Doublecortin, Neun dan Gambaran Histologi PCNA)

UNIVERSITAS  Nuke Ayu Febryana, dr. Nur Arfian, PhD.; dr. Ratih Yuniartha, Ph.D.

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

fibrosis, oral epithelial hyperkeratosis and oral epithelial dysplasia in Taiwan.
Oral Oncology, 36(4), pp.353-359.

Couillard-Després, S., Winner, B., Schaubeck, S., Aigner, R., Vroemen, M.,
Weidner, N., Bogdahn, U., Winkler, J., Kuhn, H.G. and Aigner, L., 2005.
Doublecortin expression levels in adult brain reflect neurogenesis. European
Journal of Neuroscience, 21(1), pp.1-14. https://doi.org/10.1111/1.1460-
9568.2004.03813.x

Darsalia, V., Heldmann, U., Lindvall, O. and Kokaia, Z., 2005. Stroke induced
neurogenesis in aged brain. Stroke, 36(8), pp.1790-1795.

Defterali, C., Moreno-Estellés, M., Crespo, C., Diaz-Guerra, E., Diaz-Moreno, M.,
Vergafio-Vera, E., Nieto-Estévez, V., Hurtado-Chong, A., Consiglio, A., Mira,
H. & Vicario, C. 2021. Neural stem cells in the adult olfactory bulb core
generate mature neurons invivo. Stem Cells, 39(9), pp. 1253-1269. doi:
10.1002/stem.3393.

Detante, O., Jaillard, A., Moisan, A., Barbicux, M., Favre, .M., Garambois, K.,
Hommel, M. and Remy, C., 2014. Biotherapies in stroke. Revue Neurologique,
170(12), pp.779-798. https://doi.org/10.1016/j.neurol.2014.10.005

Diaz-Guerra, E., Pignatelli, J., Nieto-Estévez, V. & Vicario-Abejon, C. 2013.
Transcriptional regulation of olfactory bulb neurogenesis’, The Anatomical
Record: Advances in Integrative Anatomy & Evolutionary Biology, 296(9), pp.
1364—-1382. doi: 10.1002/ar.22733.

Doeppner, T.R., Traut, V., Heidenreich, A., Kaltwasser, B., Bosche, B., Bahr, M.
and Hermann, D.M., 2017. Conditioned medium derived from neural
progenitor cells induces long term post-ischemia neuroprotection, sustained
neurological recovery, neurogenesis, and angiogenesis. Molecular
Neurobiology, 54, pp.1531-1540.

Dorado, L., Millan, M. and Déavalos, A., 2014. Reperfusion therapies for acute
ischemic stroke: an update. Current Cardiology Reviews, 10(4), pp.327-335.

Fluri, F., Schuhmann, M K. and Kleinschnitz, C., 2015. Animal models of ischemic
stroke and their application in clinical research. Drug Design, Development
and Therapy, 9(7), pp.3445-3454.

Fuentealba, L.C., Rompani, S.B., Parraguez, J.I., Obernier, K., Romero, R., Cepko,
C.L. & Alvarez-Buylla, A. 2015. Embryonic origin of postnatal neural stem
cells. Cell, 161(7), pp. 1644—1655. doi: 10.1016/.cell.2015.05.041

George, P.M. and Steinberg, G.K., 2015. Novel stroke therapeutics: unraveling
stroke pathophysiology and its impact on clinical treatments. Neuron, 87(2),
pp-297-309.

Gheusi, G., Cremer, H., McLean, H., Chazal, G., Vincent, J. & Lledo, P. 2000.
Importance of newly generated neurons in the adult olfactory bulb for odor
discrimination. Proceedings of the National Academy of Sciences of the United
States of America, 97(4), pp. 1823—1828. doi: 10.1073/pnas.97.4.1823.


https://doi.org/10.1016/j.neurol.2014.10.005

Penhgadruh Pemberian Eksosom Human Whartona€™s Jelly Umbilical Cord Mesenchymal Stem Cell
Terhadap

Marker Neurogenesis Tikus Model Iskemia Serebral Global Transien (Kajian Ekspresi Gen Pcna,
Doublecortin, Neun dan Gambaran Histologi PCNA)

UNIVERSITAS  Nuke Ayu Febryana, dr. Nur Arfian, PhD.; dr. Ratih Yuniartha, Ph.D.

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

Gil-Mohapel, J., Brocardo, P.S., Choquette, W., Gothard, R., Simpson, JM. &
Christie, B.R. 2013. Hippocampal neurogenesis levels predict watermaze
search strategies in the aging brain. PLoS ONE, 8(9), e€75125. doi:
10.1371/journal.pone.0075125.

Gleeson, J.G., Lin, P.T., Flanagan, L.A. and Walsh, C.A., 1999. Doublecortin is a
microtubule-associated protein and is expressed widely by migrating neurons.
Neuron, 23, pp.257-271.

Gorup, D., Bohacek, 1., Milicevi¢, T., Pochet, R., Mitreci¢, D., Kriz, J. and Gajovi¢,
S., 2015. Increased expression and colocalization of GAP43 and CASP3 after
brain ischemia lesion in mouse. Neuroscience Letters, 597, pp.176—182.
https://doi.org/10.1016/j.neulet.2015.04.042

Granada, A.E., Jiménez, A., Stewart-Ornstein, J., Bliithgen, N., Reber, S.,
Jambhekar, A. and Lahav, G., 2020. The effects of proliferation status and cell
cycle phase on the responses of single cells to chemotherapy. Molecular
Biology of the Cell, 31(8), pp.845—-857. https://doi.org/10.1091/mbc.E19-09-
0515

Guo, J., Wang, J., Zhang, Z., Yan, J., Chen, M., Pang, T., Zhang, L. and Liao, H.,
2013. proNGF inhibits neurogenesis and induces glial activation in adult mouse
dentate gyrus. Neurochemical Research, 38, pp.1695—-1703.

Gusel’nikova, V.V. and Korzhevskiy, D.E., 2015. Neun as a neuronal nuclear
antigen and neuron differentiation marker. Acta Naturae, 7(2), p.25.

Han, M., Cao, Y. and Xue, H., 2020. Neuroprotective effect of mesenchymal

stromal cell-derived extracellular vesicles against cerebral ischemia-
reperfusion-induced neural functional injury: a pivotal role for AMPK and
JAK2/STAT3/NF-kB  signaling pathway modulation. Drug Design,
Development and Therapy, 14, pp.2865-2876.

Handayani, E.S., Nurmasitoh, T., Akhmad, A.S., Fauziah, A.N., Rizani, R. and
Rahmawaty, Y.R. et al., 2018. Eftect of BCCAO duration and animal models
sex on brain ischemia volume after 24 hours reperfusion. Bangladesh Journal
of Medical Science, 17(1), pp.29-37.

Handayani, E.S., Susilowati, R., Setyopranoto, I. and Partadiredja, G., 2019.
Transient bilateral common carotid artery occlusion (tBCCAO) of rats as a
model of global cerebral ischemia. Bangladesh Journal of Medical Science,
18(3), pp-491-500.

Jeppesen, D.K., Fenix, A.M., Franklin, J.L., Higginbotham, J.N., Zhang, Q.,
Zimmerman, L.J., Liebler, D.C., Ping, J., Liu, Q., Evans, R., Fissell, W.H.,
Patton, J.G., Rome, L.H., Burnette, D.T. and Coftey, R.J., 2019. Reassessment
of exosome composition. Cell, 177, pp.428-445.e418.

Jiang, C., Zuo, F., Wang, Y., Lu, H., Yang, Q. and Wang, J., 2017. Progesterone
changes VEGF and BDNF expression and promotes neurogenesis after
ischemic stroke. Molecular Neurobiology, 54, pp.571-581.


https://doi.org/10.1091/mbc.E19-09-0515
https://doi.org/10.1091/mbc.E19-09-0515

Penhgadruh Pemberian Eksosom Human Whartona€™s Jelly Umbilical Cord Mesenchymal Stem Cell
Terhadap

Marker Neurogenesis Tikus Model Iskemia Serebral Global Transien (Kajian Ekspresi Gen Pcna,
Doublecortin, Neun dan Gambaran Histologi PCNA)

UNIVERSITAS  Nuke Ayu Febryana, dr. Nur Arfian, PhD.; dr. Ratih Yuniartha, Ph.D.

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

Jiao, S., Liu, Y., Yao, Y. and Teng, J., 2018. miR-124 promotes proliferation and
neural differentiation of neural stem cells through targeting DACT1 and
activating Wnt/B-catenin pathways. Molecular and Cellular Biochemistry,
449(1-2), pp.305-314. https://doi.org/10.1007/s11010-018-3367-z

Joerger-Messerli, M., Giovannini-Spinelli, M., Oppliger, B., Thomi, G., Haesler, V.,
Mueller, M. and Surbek, D., 2018a. 797: Wharton's jelly stem cell-derived
extracellular vesicles drive neural progenitor cells towards oligodendroglial
identity. American Journal of Obstetrics and Gynecology, 218, p.S475.
https://doi.org/10.1016/j.ajog.2017.11.329

Joerger-Messerli, M., Giovannini-Spinelli, M., Thomi, G., Haesler, V., Miiller, M.
and Surbek, D., 2018b. Exosomes derived from Wharton's jelly stem cells
switch neural progenitor cell fate to oligodendrogenesis. Geburtshilfe und
Frauenheilkunde, 78. https://doi.org/10.1055/s-0038-1671425

Johnson, W., Onuma, O., Owolabi, M. and Sachdev, S., 2016. Stroke: a global
response is needed. Bulletin of the World Health Organization, 94(9), p.634.

Jorger, M., Haesler, V., Thomi, G., Giovannini-Spinelli, M. and Surbek, D., 2019.
942: Exosomes from stem cells of the umbilical cord trigger oligodendroglial
differentiation in neural/oligodendroglial progenitor cells. American Journal of
Obstetrics and Gynecology, 220, p-S608.
https://doi.org/10.1016/j.ajog.2018.11.966

Kalogeris, T., Bao, Y. and Korthuis, R.J., 2014. Mitochondrial reactive oxygen
species: a double edged sword in ischemia/reperfusion vs preconditioning.
Redox Biology, 2, pp.702-714.

Kementerian Kesehatan RI, 2023. Kenali stroke dan penyebabnya. [online]
Tersedia di: https://ayosehat.kemkes.go.id/kenali-stroke-dan-penyebabnya
[Diakses 5 Okt. 2025].

Koizumi, H., Higginbotham, H., Poon, T., Tanaka, T., Brinkman, B.C. and Gleeson,
J.G., 2006. Doublecortin maintains bipolar shape and nuclear translocation
during migration in the adult forebrain. Nature Neuroscience, 9, pp.779—-786.

Lazarini, F. and Lledo, P., 2011. Is adult neurogenesis essential for olfaction? Trends
in Neurosciences, 34, pp.20-30. https://doi.org/10.1016/}.tins.2010.09.006

Leon-Moreno, L.C., Castafieda-Arellano, R., Rivas-Carrillo, J.D. and Duefas-
Jiménez, S.H., 2020. Challenges and improvements of developing an ischemia
mouse model through bilateral common carotid artery occlusion. Journal of
Stroke and Cerebrovascular Diseases, 29(5), p.104773.
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020

Li, J., Zhang, Q., L1, S., Niu, L., Ma, J. and Wen, L. et al., 2020. a7nAchR mediates
transcutaneous auricular vagus nerve stimulation-induced neuroprotection in a
rat model of ischemic stroke by enhancing axonal plasticity. Neuroscience
Letters, 730, p.135031. https://doi.org/10.1016/j.neulet.2020.135031

Li, T., Pan, Y.-W., Wang, W., Abel, G. and Zou, J., 2013. Targeted deletion of the
ERKS MAP kinase impairs neuronal differentiation, migration, and survival


https://doi.org/10.1016/j.ajog.2017.11.329
https://doi.org/10.1055/s-0038-1671425
https://doi.org/10.1016/j.ajog.2018.11.966
https://ayosehat.kemkes.go.id/kenali-stroke-dan-penyebabnya

Penhgadruh Pemberian Eksosom Human Whartona€™s Jelly Umbilical Cord Mesenchymal Stem Cell
Terhadap

Marker Neurogenesis Tikus Model Iskemia Serebral Global Transien (Kajian Ekspresi Gen Pcna,
Doublecortin, Neun dan Gambaran Histologi PCNA)

UNIVERSITAS  Nuke Ayu Febryana, dr. Nur Arfian, PhD.; dr. Ratih Yuniartha, Ph.D.

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/
during adult neurogenesis in the olfactory bulb. PLoS ONE, 8(4), p.e61948.
https://doi.org/10.1371/journal.pone.0061948

Li, Y. & Chopp, M. 2009. Marrow stromal cell transplantation in stroke and
traumatic brain injury. Neuroscience Letters, 456, pp. 120-123. doi:
10.1016/j.neulet.2008.03.096

Li, Z., Chen, H., Lv, J. and Zhao, R., 2017. The application and neuroprotective
mechanisms of cerebral ischemia post-conditioning: a review. Brain Research
Bulletin, 131, pp.39—46.

Li, Z., Song, Y., He, T., Wen, R., Li, Y., Chen, T. et al., 2021. M2 microglial small
extracellular vesicles reduce glial scar formation via the miR-124/STAT3
pathway after ischemic stroke in mice. Theranostics, 11, pp.1232-1248.
https://doi.org/10.7150/thno.48761

Liao, W., Xie, J., Zhong, J. et al., 2009. Therapeutic effect of human umbilical cord
multipotent mesenchymal stromal cells in a rat model of stroke.
Transplantation, 87, pp.350-359.

Lin, G., Zhang, H., Sun, F., Lu, Z., Reed-Maldonado, A. and Lee, Y.C. et al., 2016.
Brain-derived neurotrophic factor promotes nerve regeneration by activating
the JAK/STAT pathway in schwann cells. Translational Andrology and
Urology, 5, pp.167-175. https://doi.org/10.21037/tau.2016.02.03

Ling, X., Zhang, G., Xia, Y., Zhu, Q., Zhang, J., Li, Q., Niu, X., Hu, G., Yang, Y.,
Wang, Y. and Deng, Z., 2020. Exosomes from human urine-derived stem cells
enhanced neurogenesis via miR-26a/HDAC6 axis after ischaemic stroke.
Journal of Cellular and Molecular Medicine, 24(1), pp.640—654.
https://doi.org/10.1111/jcmm. 14774

Liu, C., Yang, T.H., Li, H.D., Li, G.Z., Liang, J. and Wang, P., 2023. Exosomes from
bone marrow mesenchymal stem cells are a potential treatment for ischemic
stroke.  Neural  Regeneration  Research, 18(10), pp.2246-2251.
https://doi.org/10.4103/1673-5374.369114

Lledo, PM. & Valley, M. 2016. Adult olfactory bulb neurogenesis. Cold Spring
Harbor Perspectives in Biology, 8(8), a018945. doi:
10.1101/cshperspect.a018945. PMID: 27235474; PMCID: PMC4968158.

Lopez-Verrilli, M.A., Picou, F. and Court, F.A., 2013. Schwann cell-derived
exosomes enhance axonal regeneration in the peripheral nervous system. Glia,
61, pp.1795-1806.

Lu, X.C., Zheng, J.Y., Tang, L.J., Huang, B.S., Li, K., Tao, Y. et al., 2015. miR-
133b promotes neurite outgrowth by targeting RhoA expression. Cell
Physiology and Biochemistry, 35, pp.246-258.
https://doi.org/10.1159/000369692

Lu, J., Manaenko, A. and Hu, Q., 2017. Targeting adult neurogenesis for poststroke
therapy. Stem Cells International, Article ID 5868632.



https://doi.org/10.1371/journal.pone.0061948
https://doi.org/10.4103/1673-5374.369114

Penhgadruh Pemberian Eksosom Human Whartona€™s Jelly Umbilical Cord Mesenchymal Stem Cell
Terhadap

Marker Neurogenesis Tikus Model Iskemia Serebral Global Transien (Kajian Ekspresi Gen Pcna,
Doublecortin, Neun dan Gambaran Histologi PCNA)

UNIVERSITAS  Nuke Ayu Febryana, dr. Nur Arfian, PhD.; dr. Ratih Yuniartha, Ph.D.

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

Marlin, M.C. and Li, G., 2015. Biogenesis and function of the NGF/TrkA signaling
endosome. International Review of Cell and Molecular Biology, 314, pp.239—
257. https://doi.org/10.1016/bs.ircmb.2014.10.002

Mathieu, M., Martin-Jaular, L., Lavieu, G. and Thery, C., 2019. Specificities of
secretion and uptake of exosomes and other extracellular vesicles for cell-to-
cell communication. Nature Cell Biology, 21, pp.9—-17.

Merkle, F.T., Mirzadeh, Z. & Alvarez-Buylla, A. 2007. Mosaic organization of
neural stem cells in the adult brain. Science, 317, pp. 381-384.

Miller, D.J., Simpson, J.R. and Silver, B., 2011. Safety of thrombolysis in acute
ischemic stroke: a review of complications, risk factors, and newer
technologies. Neurohospitalist, 1(3), pp.138-147.
https://doi.org/10.1177/1941875211408731

Mobley, A.S., 2019. Chapter 7 - Adult neurogenesis in the subventricular zone. In:
A.S. Mobley, ed. Neural Stem Cells and Adult Neurogenesis. London:
Academic Press, pp.149—181.

Moreno-Estellés, M., Gonzalez-Gémez, P., Hortigiiela, R., Diaz-Moreno, M.,
San Emeterio, J., Carvalho, A.L., Farifas, I. & Mira, H. 2012. Symmetric
expansion of neural stem cells from the adult olfactory bulb is driven by
astrocytes via WNT7A. Stem Cells, 30(12), pp. 2796-2809. doi:
10.1002/stem.1243.

Mu, J.D., Ma, L.X., Zhang, Z., Qian, X. and Zhang, Q.Y., 2023. The factors
affecting neurogenesis after stroke and the role of acupuncture. Frontiers in
Neurology, 14, Article 1082625. https://doi.org/10.3389/fneur.2023.1082625

Nacher, J., Crespo, C. and McEwen, B.S., 2001. Doublecortin expression in the
adult rat telencephalon. European Journal of Neuroscience, 14, pp.629—-644.

Nalamolu, K.R., Venkatesh, 1., Mohandass, A., Klopfenstein, J.D., Pinson, D.M.,
Wang, D.Z. and Veeravalli, K.K., 2019. Exosomes treatment mitigates
ischemic brain damage but does not improve post-stroke neurological outcome.
Cell Physiology and Biochemistry, 52(6), pp-1280—-1291.
https://doi.org/10.33594/000000090

Nicolae, C.M., Aho, E.R., Vlahos, A.H., Choe, K.N., De, S., Karras, G.I. and
Moldovan, G.L., 2014. The ADP-ribosyltransferase PARP10/ARTDI10
interacts with proliferating cell nuclear antigen (Pcna) and is required for DNA
damage tolerance. Journal of Biological Chemistry, 289(19), pp.13627-13637.
https://doi.org/10.1074/jbc.M114.556340

Nogueira, N.G.H.M., Parma, J.O., Ledo, S.E.S.A., Sales, 1.S., Macedo, L.C.,
Galvao, A.C.D.R., de Oliveira, D.C., Murga, T.M., Fernandes, L.A., Junqueira,
C., Lage, G.M. and Ferreira, B.P., 2021. Mirror therapy in upper limb motor
recovery and activities of daily living, and its neural correlates in stroke
individuals: A systematic review and meta-analysis. Brain Research Bulletin,
177, pp.217-238. https://doi.org/10.1016/j.brainresbull.2021.10.003



https://doi.org/10.3389/fneur.2023.1082625
https://doi.org/10.1074/jbc.M114.556340
https://doi.org/10.1016/j.brainresbull.2021.10.003

Penhgadruh Pemberian Eksosom Human Whartona€™s Jelly Umbilical Cord Mesenchymal Stem Cell
Terhadap

Marker Neurogenesis Tikus Model Iskemia Serebral Global Transien (Kajian Ekspresi Gen Pcna,
Doublecortin, Neun dan Gambaran Histologi PCNA)

UNIVERSITAS  Nuke Ayu Febryana, dr. Nur Arfian, PhD.; dr. Ratih Yuniartha, Ph.D.

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

Nygren, J., Wieloch, T., Pesic, J. et al., 2006. Enriched environment attenuates cell
genesis in subventricular zone after focal ischemia in mice. Stroke, 37(11),
pp-2824-2829.

Ocbina, P.J., Dizon, M.L., Shin, L. and Szele, F.G., 2006. Doublecortin is necessary
for the migration of adult subventricular zone cells from neurospheres.
Molecular and Cellular Neuroscience, 33, pp.126—135.

Ojaghihaghighi, S., Vahdati, S.S., Mikaeilpour, A. and Ramouz, A., 2017.
Comparison of neurological clinical manifestation in patients with
hemorrhagic and ischemic stroke. World Journal of Emergency Medicine, 8(1),
pp-34-38.

Ospel, J.M., Hill, M.D. and Goyal, M., 2020. Recent acute ischemic stroke trials:
reason for hope and excitement. Neuroradiology, 62, pp.1059-1060.
https://doi.org/10.1007/s00234-020-02470-4

Palma-Tortosa, S., Garcia-Culebras, A., Moraga, A. et al., 2017. Specific features
of SVZ neurogenesis after cortical ischemia: a longitudinal study. Scientific
Reports, 7, Article 16343. https://doi.org/10.1038/s41598-017-16109-7

Papagiannakopoulos, T. and Kosik, K.S., 2009. MicroRNA-124: Micromanager of
neurogenesis. Cell Stem Cell, 4(5), pp-487-490.
https://doi.org/10.1016/j.stem.2009.04.007

Prabhakaran, S., Ruff, I. and Bernstein, R.A., 2015. Acute stroke intervention: a
systematic review. JAMA, 313(14), pp-1451-1462.
https://doi.org/10.1001/jama.2015.2329

Qin, C., Yang, S., Chu, Y., Zhang, H., Pang, X., Chen, L., Zhou, L., Chen, M., Tian,
D. and Wang, W., 2022. Signaling pathways involved in ischemic stroke:
molecular mechanisms and therapeutic interventions. Signal Transduction and
Targeted Therapy, 7, Article 215.

Rahman, A.A., Amruta, N., Pinteaux, E. & Bix, G.J., 2020. Neurogenesis after
stroke: a therapeutic perspective. Translational Stroke Research, 6(6), pp.1-14.

Rahmawati, R.Y., Mulyaningrum, U. & Handayani, E.S., 2022. Routine blood
profiles of global iskemia rats based on ischemia durations. Eksakta: Journal
of Science and Data Analysis, 3(1), pp-50-58.
doi:10.20885/EKSAKTA.vol3.iss1.art6.

Raucci, F. et al, 2006. Proliferative activity in the frog brain: a Pcna-
immunohistochemistry analysis. Journal of Chemical Neuroanatomy, 32,
pp.127-142.

Silvas-Baltazar, M. et al., 2023. Olfactory neurogenesis and its role in fear memory
modulation. Frontiers in Behavioral Neuroscience, 17, 1278324.
doi:10.3389/fnbeh.2023.1278324.

Smirnova, L. et al., 2005. Regulation of miRNA expression during neural cell
specification. FEuropean Journal of Neuroscience, 21, pp.1469-1477.
https://doi.org/10.1111/5.1460-9568.2005.03978.x


https://doi.org/10.1007/s00234-020-02470-4
https://doi.org/10.1038/s41598-017-16109-7
https://doi.org/10.1016/j.stem.2009.04.007
https://doi.org/10.1001/jama.2015.2329
https://doi.org/10.1111/j.1460-9568.2005.03978.x

Penhgadruh Pemberian Eksosom Human Whartona€™s Jelly Umbilical Cord Mesenchymal Stem Cell
Terhadap

Marker Neurogenesis Tikus Model Iskemia Serebral Global Transien (Kajian Ekspresi Gen Pcna,
Doublecortin, Neun dan Gambaran Histologi PCNA)

UNIVERSITAS  Nuke Ayu Febryana, dr. Nur Arfian, PhD.; dr. Ratih Yuniartha, Ph.D.

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

Soni, N. et al., 2022. MicroRNA-enriched exosomes from different sources of
mesenchymal stem cells can differentially modulate functions of immune cells
and neurogenesis. Biomedicines, 10, p.69.
https://doi.org/10.3390/biomedicines 10010069

Su, L.N. et al., 2018. Network analysis of microRNAs, transcription factors, and
target genes involved in axon regeneration. Journal of Zhejiang University
Science B, 19, pp.293-304. https://doi.org/10.1631/jzus.B1700179

Tajiri, S. et al., 2004. Ischemia-induced neuronal cell death is mediated by the
endoplasmic reticulum stress pathway involving CHOP. Cell Death and
Differentiation, (advance online publication).

The Human Protein Atlas, 2025. Pcna — Proliferating cell nuclear antigen. [online]
Available at: https://www.proteinatlas.org/ENSG00000132646-Pcna
[Accessed 27 May 2025].

Tobin, M.K. et al., 2014. Neurogenesis and inflammation after ischemic stroke:
what is known and where we go from here. Journal of Cerebral Blood Flow &
Metabolism, 34(9), pp.1573—1584. https://doi.org/10.1038/jcbfm.2014.130

Ventura, R.E. & Goldman, J.E. (2007) ‘Dorsal radial glia generate olfactory bulb
interneurons in the postnatal murine brain’, Journal of Neuroscience, 27, pp.
4297-4302.

Walgrave, H. et al., 2021. Restoring miR-132 expression rescues adult hippocampal
neurogenesis and memory deficits in Alzheimer’s disease. Cell Stem Cell,
28(10). https://doi.org/10.1016/j.stem.2021.07.006

Wei, C., Ren, L., Li, K. & Lu, Z., 2018. The regulation of survival and
differentiation of neural stem cells by miR-124 via modulating PAX3.
Neuroscience Letters, 683, pp.19-26.
https://doi.org/10.1016/j.neulet.2018.05.051

Wei, Z. et al., 2017. Coding and noncoding landscape of extracellular RNA released
by human glioma stem cells. Nature Communications, 8, 1145.

Whitman, M.C. & Greer, C.A., 2009. Adult neurogenesis and the olfactory system.
Progress in Neurobiology, 89, pp-162—-175.
doi:10.1016/j.pneurobio.2009.07.003

Winpenny, E., Lebel-Potter, M., Fernandez, M.E., Brill, M.S., Go6tz, M., Guillemot,
F. & Raineteau, O. (2011) ‘Sequential generation of olfactory bulb
glutamatergic neurons by Neurog2-expressing precursor cells’, Neural
Development, 6, p. 12.

Wu, K.J. et al., 2017. Improving neurorepair in stroke brain through endogenous
neurogenesis-enhancing drugs. Cell Transplantation, 26, pp.1596—1600.

Xa, Z. et al., 2019. LncRNA SNHG6 functions as a ceRNA to regulate neuronal
cell apoptosis by modulating miR-181c-5p/BIM signalling in ischaemic stroke.
Journal of Cellular and Molecular Medicine, 23(9), pp.6120-6130.


https://doi.org/10.3390/biomedicines10010069
https://doi.org/10.1631/jzus.B1700179
https://www.proteinatlas.org/ENSG00000132646-PCNA
https://doi.org/10.1038/jcbfm.2014.130
https://doi.org/10.1016/j.stem.2021.07.006
https://doi.org/10.1016/j.neulet.2018.05.051

Penhgadruh Pemberian Eksosom Human Whartona€™s Jelly Umbilical Cord Mesenchymal Stem Cell
Terhadap

Marker Neurogenesis Tikus Model Iskemia Serebral Global Transien (Kajian Ekspresi Gen Pcna,
Doublecortin, Neun dan Gambaran Histologi PCNA)

UNIVERSITAS  Nuke Ayu Febryana, dr. Nur Arfian, PhD.; dr. Ratih Yuniartha, Ph.D.

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

Xiao, W.Z. et al., 2015. Role of miRNA-146 in proliferation and differentiation of
mouse neural stem cells. Bioscience Reports, 35, €00245.
doi:10.1042/BSR20150088

Xie, F., Liu, H. & Liu, Y., 2020. Adult neurogenesis following iskemia stroke and

implications for cell-based therapeutic approaches. World Neurosurgery, 138,
pp.474-480. https://doi.org/10.1016/;.wneu.2020.02.010

Xin, H. et al.,, 2013. Systemic administration of exosomes released from
mesenchymal stromal cells promote functional recovery and neurovascular
plasticity after stroke in rats. Journal of Cerebral Blood Flow & Metabolism,
33, pp.1711-1715.

Yan, T., Chopp, M. & Chen, J.,, 2015. Experimental animal models and
inflammatory cellular changes in cerebral iskemia and hemorrhagic stroke.
Neuroscience Bulletin, 31(6), pp.717-734.

Zhang, Y. et al., 2017. Effects of BDNF-transfected BMSCs on neural functional
recovery and synaptophysin expression in rats with cerebral infarction.
Molecular Neurobiology, 54, pp.3813-3824.

Zhang, H. et al., 2020. miR-124 promotes proliferation and inhibits apoptosis of
oral cancer cells through MAPK/ERK signaling pathway. European Review for
Medical and Pharmacological Sciences, 24(7), pp.3710-3716.

Zhang, Z. et al., 2021. Human umbilical cord mesenchymal stem cell-derived
exosomal miR-146a-5p reduces microglial-mediated neuroinflammation via
suppression of the IRAKI/TRAF6 signaling pathway after iskemia stroke.
Aging, 13(2), pp.3060-3079. doi:10.18632/aging.202466

Zhang, W., Xiao, D. & Mao, Q., 2023. Role of neuroinflammation in
neurodegeneration development. Signal Transduction and Targeted Therapy,
8, Article 267. https://doi.org/10.1038/s41392-023-01486-5

Zhou, Y. et al., 2013. Exosomes released by human umbilical cord mesenchymal
stem cells protect against cisplatin-induced renal oxidative stress and apoptosis
in vivo and in vitro. Stem Cell Research & Therapy, 4, Article 34.
https://doi.org/10.1186/scrt199


https://doi.org/10.1016/j.wneu.2020.02.010
https://doi.org/10.1038/s41392-023-01486-5
https://doi.org/10.1186/scrt199

