PENGARUH VITRIFIKASI DAN TRANSPLANTASI JARINGAN OVARIUM PADA CHORIONIC

ALLANTOIC MEMBRANE (CAM)

TERHADAP SITOKIN PRO INFLAMASI IL-6 DAN REKRUTMEN FOLIKEL

UNIVERSITAS Sarrah Ayuandari, dr. Agung Dewanto, SpOG. Subsp.F.E.R, Ph.D; Dr. dr. Shofwal Widad, Sp.OG. Subsp.F.E.R

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

DAFTAR PUSTAKA

Abir, R., Fisch, B., Jessel, S., Felz, C., Ben-Haroush, A., & Orvieto, R. (2011).
Improving posttransplantation survival of human ovarian tissue by treating the host
and graft. Fertility and Sterility, 95(4), 1205-1210.

Adhikari, D., Gorre, N., Risal, S., Zhao, Z., Zhang, H., Shen, Y., & Liu, K. (2012). The
safe use of a PTEN inhibitor for the activation of dormant mouse primordial
follicles and generation of fertilizable eggs. PloS one, 7(6), €39034.

Ali, EI Cryosectioning Versus Paraffin Embedding: A Comparative Review of Tissue
Processing Techniques and Their Impact on Morphological and Molecular
Analysis. Journal of Pioneering Medical Sciences. 2025;15(02):79-83. doi:
10.47310/jpms2026150210.

Ayuandari, S., Khasanah, N., Riyanti, I. W., Dewanto, A., Enisar Sangun, D. L., &
Wiweko, B. (2021). Current Awareness and Attitude toward Fertility Preservation
in Indonesia: A Nationwide Survey Among Health-care Providers. Journal of
human reproductive sciences, 14(1), 81-86.

Ayuandari, S., Winkler-Crepaz, K., Paulitsch, M., Wagner, C., Zavadil, C., Manzl, C.,
Ziehr, S. C., Wildt, L., & Hofer-Tollinger, S. (2016). Follicular growth after
xenotransplantation of cryopreserved/thawed human ovarian tissue in SCID mice:
dynamics and molecular aspects. Journal of assisted reproduction and
genetics, 33(12), 1585-1593.

Ayuandari, S., Wiweko, B., Wahab, H. W., Rianti, I. W., Arumsari, R., Khasanah, N.,
Sangun, D. . E., & Dewanto, A. Current awareness and practices towards fertility
preservation in developing country-a nationwide survey among healthcare
providers in Indonesia. (manuscript in preparation)

Baraki, D., Richards, E. G., & Falcone, T. (2024). Treatment of endometriomas:
Surgical approaches and the impact on ovarian reserve, recurrence, and
spontaneous pregnancy. In Best Practice and Research: Clinical Obstetrics and
Gynaecology (Vol. 92). Bailliere Tindall Ltd.

Da Silva, Ildernandes, Marcus Vinicius de Paula., Vieira Alves, Antonielle Rodrigues

Pereira Alves, Virginia Soares Lemos, Gabriel Assis Lopes do Carmo, Fébio
68



PENGARUH VITRIFIKASI DAN TRANSPLANTASI JARINGAN OVARIUM PADA CHORIONIC

ALLANTOIC MEMBRANE (CAM)

TERHADAP SITOKIN PRO INFLAMASI IL-6 DAN REKRUTMEN FOLIKEL

UNIVERSITAS Sarrah Ayuandari, dr. Agung Dewanto, SpOG. Subsp.F.E.R, Ph.D; Dr. dr. Shofwal Widad, Sp.OG. Subsp.F.E.R

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

Morato de Castilho, Claudio Léo Gelape. (2024). Crosstalk between cytokines,
inflammation and pulmonary arterial hypertension in heart transplant patients,
Cytokine, 182: 156709.

Dolmans, M. M., Donnez, J., & Cacciottola, L. (2021). Fertility Preservation: The
Challenge of Freezing and Transplanting Ovarian Tissue. Trends in molecular
medicine, 27(8), 777-791.

Dolmans, M. M., von Wolff, M., Poirot, C., Diaz-Garcia, C., Cacciottola, L., Boissel,
N., Liebenthron, J., Pellicer, A., Donnez, J., & Andersen, C. Y. (2021).
Transplantation of cryopreserved ovarian tissue in a series of 285 women: a review
of five leading European centers. Fertility and Sterility, 115(5), 1102—-1115.

Donnez, J. Fertility preservation in patients undergoing gonadotoxic therapy or
gonadectomy: a committee opinion. Fertility and sterility, 112(6), 1022—-1033.
https://doi.org/10.1016/j.fertnstert.2019.09.013

Donnez, J., & Dolmans, M. M. (2015). Ovarian cortex transplantation: 60 reported live
births brings the success and worldwide expansion of the technique towards routine
clinical practice. Journal of assisted reproduction and genetics, 32(8), 1167-1170.
https://doi.org/10.1007/s10815-015-0544-9

Donnez, J., Dolmans, M. M., Diaz, C., & Pellicer, A. (2015). Ovarian cortex
transplantation: time to move on from experimental studies to open clinical
application. Fertility and sterility, 104(5), 1097-1098.
https://doi.org/10.1016/j.fertnstert.2015.08.005

Donnez, J., Dolmans, M. M., Pellicer, A., Diaz-Garcia, C., Sanchez Serrano, M.,
Schmidt, K. T., Ernst, E., Luyckx, V., & Andersen, C. Y. (2013). Restoration of
ovarian activity and pregnancy after transplantation of cryopreserved ovarian
tissue: a review of 60 cases of reimplantation. Fertility and sterility, 99(6), 1503—
1513. https://doi.org/10.1016/j.fertnstert.2013.03.030

Fan, Z., Zhang, X., Shang, Y., Zou, M., Zhou, M., E, Q., Fei, S., Chen, W, Li, J., Zhang,
X., & Liu, X. (2022). Intestinal flora changes induced by a high-fat diet promote

activation of primordial follicles through macrophage infiltration and inflammatory

69



PENGARUH VITRIFIKASI DAN TRANSPLANTASI JARINGAN OVARIUM PADA CHORIONIC

ALLANTOIC MEMBRANE (CAM)

TERHADAP SITOKIN PRO INFLAMASI IL-6 DAN REKRUTMEN FOLIKEL

UNIVERSITAS Sarrah Ayuandari, dr. Agung Dewanto, SpOG. Subsp.F.E.R, Ph.D; Dr. dr. Shofwal Widad, Sp.OG. Subsp.F.E.R

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

factor secretion in mouse ovaries. International Journal of Molecular Sciences,
23(9), 4797. https://doi.org/10.3390/ijms23094797

Fortin, C. S., Leader, A., Mahutte, N., Hamilton, S., Léveillé, M. C., Villeneuve, M., &
Sirard, M. A. (2019). Gene expression analysis of follicular cells revealed
inflammation as a potential IVF failure cause. Journal of assisted reproduction and
genetics, 36(6), 1195-1210.

Foss RD, Guha-Thakurta N, Conran RM, Gutman P. Effects of fixative and fixation
time on the extraction and polymerase chain reaction amplification of RNA from
paraffin-embedded tissue. Comparison of two housekeeping gene mRNA controls.
Diagn Mol Pathol. 1994;3(3):148-55. doi: 10.1097/00019606-199409000-00003.

Francisco, J., & Del Re, D. P. (2023). Inflammation in Myocardial
Ischemia/Reperfusion Injury: Underlying Mechanisms and Therapeutic Potential.
Antioxidants, 12(11), 1944.

Giaccari, C., Antonouli, S., Anifandis, G., Cecconi, S., & Di Nisio, V. (2024). An
Update on Physiopathological Roles of Akt in the ReprodAKTive Mammalian
Ovary. Life (Basel, Switzerland), 14(6), 722.

Grosbois, J., & Demeestere, 1. (2018). Dynamics of PI3K and Hippo signaling pathways
during in vitro human follicle activation. Human Reproduction, 33(9), 1705-1714.
https://doi.org/10.1093/humrep/dey256

Hao, J., Li, T., Heinzelmann, M., Moussaud-Lamodiére, E., Lebre, F., Krjutskov, K.,
Damdimopoulos, A., Arnelo, C., Pettersson, K., Alfaro-Moreno, E., Lindskog, C.,
van Duursen, M., & Damdimopoulou, P. (2024). Effects of chemical in
vitro activation versus fragmentation on human ovarian tissue and follicle growth
in culture. Human reproduction open, 2024(3).

Hao, X., Anastécio, A., Liu, K., & Rodriguez-Wallberg, K. A. (2019). Ovarian Follicle
Depletion Induced by Chemotherapy and the Investigational Stages of Potential
Fertility-Protective Treatments—A Review. International Journal of Molecular
Sciences, 20(19), 4720.

He, L., Ling, L., Wei, T., Wang, Y., & Xiong, Z. (2017). Ginsenoside Rgl improves
fertility and reduces ovarian pathological damages in premature ovarian failure

70



PENGARUH VITRIFIKASI DAN TRANSPLANTASI JARINGAN OVARIUM PADA CHORIONIC

ALLANTOIC MEMBRANE (CAM)

TERHADAP SITOKIN PRO INFLAMASI IL-6 DAN REKRUTMEN FOLIKEL

UNIVERSITAS Sarrah Ayuandari, dr. Agung Dewanto, SpOG. Subsp.F.E.R, Ph.D; Dr. dr. Shofwal Widad, Sp.OG. Subsp.F.E.R

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

model of mice. Experimental biology and medicine (Maywood, N.J.), 242(7), 683—
691.

Hendarto, H., Hutama, S. A., Primariawan, R. Y., Alkaff, F. F., Utomo, B. S., Widjiati,
W., & Suzuki, N. (2025). Nano-curcumin potentially ameliorates hormonal
function and follicular counts following the vitrification and transplantation of rat
ovarian tissue. Scientific Reports 2025 15:1, 15(1).

Hossay C, Cacciottola L, Storder S, Van Kerk O, Dolmans MM. The Chick
Chorioallantoic Membrane (CAM) Model as a Tool to Study Ovarian Tissue
Transplantation. J Vis Exp. 2023 Jun 23;(196). doi: 10.3791/64867. PMID:
37427941.

Huang, Y. H., Yang, H. Y., Huang, S. W., Ou, G., Hsu, Y. F., & Hsu, M. J. (2016).
Interleukin-6 induces vascular endothelial growth factor-C expression via Src-
FAK-STAT3 signaling in lymphatic endothelial cells. PLoS ONE, 11(7),
€0158839. https://doi.org/10.1371/journal.pone.0158839

Isachenko, V., Mallmann, P., Petrunkina, A. M., Rahimi, G., Nawroth, F., Hancke, K.,
Felberbaum, R., Genze, F., Damjanoski, 1., & Isachenko, E. (2012). Comparison of
in vitro- and chorioallantoic membrane (CAM)-culture systems for cryopreserved
medulla-contained human ovarian tissue. PloS one, 7(3), €32549.

Isachenko, V., Orth, I., Isachenko, E., Mallmann, P., Peters, D., Schmidt, T.,
Morgenstern, B., Foth, D., Hanstein, B., & Rahimi, G. (2013). Viability of human
ovarian tissue confirmed 5 years after freezing with spontaneous ice-formation by
autografting and chorio-allantoic membrane culture. Cryobiology, 66(3), 233-238.

Kang, S., Kishimoto, T. Interplay between interleukin-6 signaling and the vascular
endothelium in cytokine storms. Exp Mol Med 53, 1116-1123 (2021).

Kawamura, K., Cheng, Y., Suzuki, N., Deguchi, M., Sato, Y., Takae, S., Ho, C. H.,
Kawamura, N., Tamura, M., Hashimoto, S., Sugishita, Y., Morimoto, Y., Hosoi,
Y., Yoshioka, N., Ishizuka, B., & Hsueh, A. J. (2013). Hippo signaling disruption
and Akt stimulation of ovarian follicles for infertility treatment. Proceedings of the
National Academy of Sciences of the United States of America, 110(43), 17474—
17479.

71



PENGARUH VITRIFIKASI DAN TRANSPLANTASI JARINGAN OVARIUM PADA CHORIONIC

ALLANTOIC MEMBRANE (CAM)

TERHADAP SITOKIN PRO INFLAMASI IL-6 DAN REKRUTMEN FOLIKEL

UNIVERSITAS Sarrah Ayuandari, dr. Agung Dewanto, SpOG. Subsp.F.E.R, Ph.D; Dr. dr. Shofwal Widad, Sp.OG. Subsp.F.E.R

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

Kong X, Shen Y, Zhang S, et al. Comparison of laparoscopic and laparotomy
approaches for ovarian tissue cryopreservation: a systematic review and meta-
analysis. J Ovarian Res. 2025;18(1):45.

Kong, H. S., Lee, J., Youm, H. W., Kim, S. K., Lee, J. R., Suh, C. S., & Kim, S. H.
(2017). Effect of treatment with angiopoietin-2 and vascular endothelial growth
factor on the quality of xenografted bovine ovarian tissue in mice. PLOS ONE,
12(9), e0184546.

Kong, Q., Todorov, P., Pei, C., Isachenko, E., Rahimi, G., Mallmann-Gottschalk, N., &
Isachenko, V. (2024). Positive Effect of Elevated Thawing Rate for
Cryopreservation of Human Ovarian Tissue: Transcriptomic Analysis of Fresh and
Cryopreserved Cells. International journal of molecular sciences, 25(24), 13747.

Kumar D, Panigrahi MK, Suryavanshi M, Mehta A, Saikia KK. Quantification of DNA
Extracted from Formalin Fixed Paraffin-Embeded Tissue Comparison of Three
Techniques: Effect on PCR Efficiency. J Clin Diagn Res. 2016;10(9):BC01-BC03.
doi: 10.7860/JCDR/2016/19383.8407.

Lee, J., Kong, H. S., Kim, E. J., Youm, H. W, Lee, J. R., Suh, C. S., & Kim, S. H.
(2016). Ovarian injury during cryopreservation and transplantation in mice: a
comparative study between cryoinjury and ischemic injury. Human Reproduction,
31(8), 1827-1837.

Li, J., Qiao, X., Du, Z., Wang, L., & Sun, H. (2023). Ovarian reserve in reproductive-
aged patients with cancer before gonadotoxic treatment: a systematic review and
meta-analysis. Human Reproduction Open, 2023(3).

Li, R., & Albertini, D. F. (2013). The road to maturation: somatic cell interaction and
self-organization of the mammalian oocyte. Nature reviews. Molecular cell
biology, 14(3), 141-152. https://doi.org/10.1038/nrm3531

Li, X., Ni, M., Xing, S., Yu, Y., Zhou, Y., Yang, S., Li, H., Zhu, R., & Han, M. (2020).
Reactive Oxygen Species Secreted by Leukocytes in Semen Induce Self-Expression
of Interleukin-6 and Affect Sperm Quality. American Journal of Men’s Health,
14(5).

72



PENGARUH VITRIFIKASI DAN TRANSPLANTASI JARINGAN OVARIUM PADA CHORIONIC

ALLANTOIC MEMBRANE (CAM)

TERHADAP SITOKIN PRO INFLAMASI IL-6 DAN REKRUTMEN FOLIKEL

UNIVERSITAS Sarrah Ayuandari, dr. Agung Dewanto, SpOG. Subsp.F.E.R, Ph.D; Dr. dr. Shofwal Widad, Sp.OG. Subsp.F.E.R

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

Li, Y., Hu, Y., Zhu, S., Tuo, Y., Cai, B., Long, T., Zhao, W., Ye, X., Lu, X., & Long,
L. (2021). Protective Effects of Reduced Glutathione and Ulinastatin on Xeno-
transplanted Human Ovarian Tissue Against Ischemia and Reperfusion Injury. Cell
transplantation, 30.

Liu, K., Rajareddy, S., Liu, L., Jagarlamudi, K., Boman, K., Selstam, G., & Reddy, P.
(2006). Control of mammalian oocyte growth and early follicular development by
the oocyte PI3 kinase pathway: new roles for an old timer. Developmental
biology, 299(1), 1-11.

Liu, Z., De Matos, D. G., Fan, H. Y., Shimada, M., Palmer, S., & Richards, J. A. S.
(2009). Interleukin-6: an autocrine regulator of the mouse cumulus cell-oocyte
complex expansion process. Endocrinology, 150(7), 3360-3368.

Maeda, A., Inoue, N., Matsuda-Minehata, F., Goto, Y., Cheng, Y., & Manabe, N.
(2007). The role of interleukin-6 in the regulation of granulosa cell apoptosis during
follicular atresia in pig ovaries. The Journal of reproduction and
development, 53(3), 481-490.

Maidarti, M., Anderson, R. A., & Telfer, E. E. (2020). Crosstalk between
PTEN/PI3K/Akt Signalling and DNA Damage in the Oocyte: Implications for
Primordial Follicle Activation, Oocyte Quality and Ageing. Cells, 9(1), 200.

Marnach, M. L., Laughlin-Tommaso, S. K., Jain, S., & Vaughan, L. E. (2024). Anti-
Miillerian hormone: biology and role in endocrinology and cancers. Frontiers in
Endocrinology, 15, 1345475.

Meirow, D., Biederman, H., Anderson, R. A., & Wallace, W. H. (2010). Toxicity of
chemotherapy and radiation on female reproduction. Clinical obstetrics and
gynecology, 53(4), 727-739.

Mercier, A., Johnson, J., & Kallen, A. N. (2024). Prospective solutions to ovarian
reserve damage during the ovarian tissue cryopreservation and transplantation
procedure. Fertility and sterility, 122(4), 565-573.

Myers, M., Britt, K. L., Wreford, N. G., Ebling, F. J., & Kerr, J. B. (2004). Methods for
quantifying follicular numbers within the mouse ovary. Reproduction (Cambridge,

England), 127(5), 569-580.
73



PENGARUH VITRIFIKASI DAN TRANSPLANTASI JARINGAN OVARIUM PADA CHORIONIC

ALLANTOIC MEMBRANE (CAM)

TERHADAP SITOKIN PRO INFLAMASI IL-6 DAN REKRUTMEN FOLIKEL

UNIVERSITAS Sarrah Ayuandari, dr. Agung Dewanto, SpOG. Subsp.F.E.R, Ph.D; Dr. dr. Shofwal Widad, Sp.OG. Subsp.F.E.R

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

Novella-Maestre, E., Herraiz, S., Rodriguez-Iglesias, B., Diaz-Garcia, C., & Pellicer, A.
(2015). Short-Term PTEN Inhibition Improves In Vitro Activation of Primordial
Follicles, Preserves Follicular Viability, and Restores AMH Levels in
Cryopreserved Ovarian Tissue From Cancer Patients. PloS one, 10(5), €0127786.

Reddy, P., Liu, L., Adhikari, D., Jagarlamudi, K., Rajareddy, S., Shen, Y., Du, C., Tang,
W., Hamilidinen, T., Peng, S. L., Lan, Z. J., Cooney, A. J., Huhtaniemi, 1., & Liu,
K. (2008). Oocyte-specific deletion of Pten causes premature activation of the
primordial follicle pool. Science (New York, N.Y.), 319(5863), 611-613.

Reddy, P., Zheng, W., & Liu, K. (2010). Mechanisms maintaining the dormancy and
survival of mammalian primordial follicles. Trends in endocrinology and
metabolism: TEM, 21(2), 96—-103.

Ribatti, D. (2010). Advantages and Limitations of Chorioallantoic Membrane in
Comparison with Other Classical In Vivo Angiogenesis Assays. In: The Chick
Embryo Chorioallantoic Membrane in the Study of Angiogenesis and Metastasis.
Springer, Dordrecht. doi: 10.1007/978-90-481-3845-6 7

Roness H, Gavish Z, Cohen Y, Meirow D. Ovarian follicle burnout: a universal
phenomenon? Cell Cycle. 2013 Oct 15;12(20):3245-6. doi: 10.4161/cc.26358.
Epub 2013 Sep 13.

Santulli, P., Blockeel, C., Bourdon, M., Coticchio, G., Campbell, A., De Vos, M.,
Macklon, K. T., Pinborg, A., & Garcia-Velasco, J. A. (2023). Fertility preservation
in women with benign gynaecological conditions. In Human Reproduction Open
(Vol. 2023, Issue 2). Oxford University Press.

Schulz, E., Gori, T., and Miinzel, T. (2011). Oxidative stress and endothelial dysfunction
in hypertension. Hypertens. Res. 34, 665—673.

Silber S. (2015). Unifying theory of adult resting follicle recruitment and fetal oocyte
arrest. Reproductive biomedicine online, 31(4), 472-475.

Stojanovic, G. A. Z., Cekovic, J. M., Parandilovic, A. Z., Nikolov, A. B., Sazdanovic,
P. S., Velickovic, A. M., Andjelkovic, M. V., & Sorak, M. P. (2022). IL-6 of

follicular fluid and outcome of in vitro fertilization. Medicine, 101(29),

74



PENGARUH VITRIFIKASI DAN TRANSPLANTASI JARINGAN OVARIUM PADA CHORIONIC

ALLANTOIC MEMBRANE (CAM)

TERHADAP SITOKIN PRO INFLAMASI IL-6 DAN REKRUTMEN FOLIKEL

UNIVERSITAS Sarrah Ayuandari, dr. Agung Dewanto, SpOG. Subsp.F.E.R, Ph.D; Dr. dr. Shofwal Widad, Sp.OG. Subsp.F.E.R

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

Suzuki, N. (2015). Ovarian tissue cryopreservation using vitrification and/or in vitro
activated technology. Human Reproduction, 30(11), 2461-2462.

Suzuki, N., Yoshioka, N., Takae, S., Sugishita, Y., Tamura, M., Hashimoto, S.,
Morimoto, Y., & Kawamura, K. (2015). Successful fertility preservation following
ovarian tissue vitrification in patients with primary ovarian insufficiency. Human
reproduction (Oxford, England), 30(3), 608—615.

Tan, B., & Wang, J. (2024). Role of IL-6 in physiology and pathological of the ovary.
Clinical and Experimental Obstetrics & Gynecology, 51(9), 208.

Tanaka, T., Narazaki, M., & Kishimoto, T. (2014). IL-6 in inflammation, immunity, and
disease. Cold Spring Harbor perspectives in biology, 6(10), a016295.
https://doi.org/10.1101/cshperspect.a016295

Wallace, W. H., & Kelsey, T. W. (2010). Human ovarian reserve from conception to
the menopause. PloS one, 5(1), e8772.

Wang, D., Geng, M., Gan, D., Han, G., Gao, G., Xing, A., Cui, Y., & Hu, Y. (2021).
Effect of resveratrol on mouse ovarian vitrification and transplantation.
Reproductive Biology and Endocrinology 2021 19:1, 19(1), 54-.

Wang, H., Zhou, H., Duan, X., Jotwani, R., Vuddaraju, H., Liang, S., Scott, D. A., &
Lamont, R. J. (2014). Porphyromonas gingivalis-induced reactive oxygen species
activate JAK?2 and regulate production of inflammatory cytokines through c-Jun.
Infection and Immunity, 82(10), 4118-4126.

Winkler-Crepaz, K., Ayuandari, S., Ziehr, S. C., Hofer, S., & Wildt, L. (2015). Fertility
preservation in cancer survivors. Minerva endocrinologica, 40(2), 105-118.\

Yasui, T., Hayashi, K., Mizunuma, H., Kubota, T., Aso, T., Matsumura, Y., Lee, J.-S.,
& Suzuki, S. (2012). Factors associated with premature ovarian failure, early
menopause and earlier onset of menopause in Japanese women. Maturitas, 72(3),
249-255.

Zhang, M., Liu, Q., Meng, H., Duan, H., Liu, X., Wu, J., Gao, F., Wang, S., Tan, R, &
Yuan, J. (2024). Ischemia-reperfusion injury: molecular mechanisms and

therapeutic targets. Signal Transduction and Targeted Therapy 2023 9:1, 9(1), 12

75



