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ABSTRAK

Komparasi Dedifferentiated Fat Cells yang Berasal dari Regio Abdominal
dan Femoral Subkutan sebagai Sumber Potensial Cardiomyocyte-like Cells

Eka Prasetya Budi Mulia, Budi Baktijasa Dharmadjati, [swanto Pratanu

Latar Belakang: Kedokteran regeneratif berbasis transplantasi sel punca muncul
sebagai strategi yang menjanjikan untuk dapat meregenerasi miokardium iskemik.
Perkembangan teknik kultur jaringan adiposa termasuk insert culture
memungkinkan diperolehnya sel punca dengan prosentase yang lebih tinggi
dibandingkan adipose derived mesenchymal stem cells (AMSC) yang dikenal
sebagai dedifferentiated fat cells (DFAT). DFAT memiliki potensi untuk
berdiferensiasi menjadi kardiomiosit. Studi sebelumnya telah membandingkan
beberapa regio/lokasi harvest (pengambilan) lemak terhadap karakteristik dan
potensi AMSC namun dengan hasil yang masih kontradiksi satu sama lain
mengenai lokasi terbaik untuk pengambilan jaringan lemak. Selain itu, belum
terdapat studi yang secara spesifik membandingkan kuantitas atau karakteristik
DFAT serta potensi diferensiasi kardiomiogenik dari berbagai regio pengambilan
lemak, khususnya dua depot jaringan adiposa subkutan utama yaitu abdominal dan
femoral.

Tujuan: Mengetahui perbedaan kuantitas ekspresi penanda mesenkimal sel DFAT
dan penanda cardiac troponin T (¢TnT) cardiomyocyte-like cells antara jaringan
adiposa regio abdominal dan femoral.

Metode: Penelitian ini merupakan penelitian in vitro laboratory quasi-
experimental dengan metode posttest-only comparative control group design.
Lemak abdominal dan femoral dari subjek tunggal masing-masing diisolasi dengan
prosedur open surgical biopsy dan dilakukan kultur dengan metode insert culture.
Sel DFAT pasase 1 kedua regio yang didapat lalu dikarakterisasi untuk penanda
mesenkimal CD34°, CD45", CD90*, dan CD105". Subkultur sel DFAT pasase 4
masing-masing regio kemudian dideferensiasikan dalam medium pengarah
diferensiasi (Gibco™ PSC Cardiomyocyte Differentiation Kit) selama 21 hari.
Penilaian ekspresi cTnT pada hasil kultur DFAT untuk mendeteksi cardiomyocyte-
like cells dilakukan pada hari ke-7, ke-14 dan ke 21. Kuantitas ekspresi penanda
mesenkimal dan cTnT diamati dengan metode imunositokimia. Perbandingan
kuantitas ekspresi penanda mesenkimal dan c¢TnT pada kedua regio dianalisis
dengan uji T tidak berpasangan atau uji Mann Whitney dengan nilai p <0.05
dianggap signifikan.

Hasil: Wanita usia 60 tahun digunakan sebagi subjek penelitian ini. Terdapat
perbedaan ekspresi CD45, CD90, dan CD105 yang signifikan antara regio
abdominal dan femoral (semua p value <0.05), namun tidak terdapat perbedaan
pada CD34 (p=0.683). Peningkatan ekspresi ¢TnT diamati seiring bertambahnya
hari diferensiasi (p abdominal=0.010, p femoral=0.002). Tidak terdapat perbedaan
ekspresi ¢TnT antara regio abdominal dan femoral pada fase awal diferensiasi
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(cTnT hari ke-7) (p=0.869). Namun, perbedaan ekspresi ¢TnT yang signifikan
antara regio abdominal dan femoral terjadi pada pertengahan dan akhir fase
diferensiasi yaitu hari ke-14 dan 21 (semua p value <0.05).

Kesimpulan: Terdapat perbedaan ekspresi penanda mesenkimal sel DFAT dan
c¢TnT cardiomyocyte-like cells pada regio femoral dan abdominal, dimana DFAT
femoral memiliki kemampuan diferensiasi kardiomiogenik yang lebih baik
dibandingkan abdominal.

Kata kunci. Harvesting site, regio adiposa, sel punca mesenkimal, dedifferentiated
fat cells, kardiomiosit, abdominal, femoral.
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ABSTRACT

Comparison of Human Dedifferentiated Fat Cells Derived from
Subcutaneous Abdominal and Femoral Sites as Potential Cell Sources of
Cardiomyocytes-like Cells

Eka Prasetya Budi Mulia, Budi Baktijasa Dharmadjati, [swanto Pratanu

Background: Stem cell-based regenerative medicine has emerged as a promising
strategy to regenerate ischemic myocardium. The development of adipose tissue
culture techniques, including insert culture, has made it possible to obtain a higher
percentage of stem cells than adipose-derived mesenchymal stem cells (AMSC),
known as dedifferentiated fat cells (DFAT). DFAT has the potential to differentiate
into cardiomyocytes. Previous studies have compared several regions/sites of fat
harvesting on the characteristics and potential of AMSC, but contradictory results
regarding the best location for adipose tissue extraction. In addition, there are no
studies that specifically compare the quantity or characteristics of DFAT as well as
the capacity for cardiomyogenic differentiation of various fat-uptake regions, in
particular the two main subcutaneous adipose tissue depots, namely abdominal and
femoral.

Objective: This study aims to determine the effect of differences in abdominal and
femoral adipose tissue source on the quantity of expression of mesenchymal
markers of DFAT and cardiac troponin T (cTnT) markers of cardiomyocyte-like
cells.

Methods: This study is an in vitro laboratory quasi-experimental study with a
posttest-only comparative control group design method. An open surgical biopsy
isolated abdominal and femoral fat from a single subject and cultured using the
insert culture. In both regions, DFAT passage (P) 1 was then characterized for
mesenchymal markers CD34", CD45", CD90", and CD105". DFAT P4 of each site
was differentiated in a differentiation medium (Gibco™ PSC Cardiomyocyte
Differentiation Kit) for 21 days. cTnT expression was assessed on the DFAT culture
to detect cardiomyocyte-like cells on day-7, 14 and 21. The quantity of expression
of mesenchymal markers and ¢TnT was observed using immunocytochemistry. A
comparison of the expression quantity of mesenchymal markers and cTnT in both
regions was analyzed using the independent T or Mann-Whitney test. P-value <0.05
was considered significant.

Results: 60 years old female was used as the sole subject of this study. There were
significant differences in the expression of CD45, CD90, and CD105 between the
abdominal and femoral regions (all p-values <0.05) but not in CD34 (p=0.683). An
increase in cTnT expression was observed with increasing days of differentiation
in both regions (p abdominal=0.010, p femoral=0.002). There was no difference in
c¢TnT expression between the abdominal and femoral sites in the early phase of
differentiation (cTnT day-7) (p=0.869). However, a significant difference in cTnT

X1l
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expression between abdominal and femoral sites was observed in the middle and
end of the differentiation phase: day-14 and 21 (all p-values <0.05).

Conclusion: DFAT derived from both femoral and abdominal adipose tissues
possess different characteristics of expressing mesenchymal markers of DFAT cells
and c¢TnT of cardiomyocyte-like cells, where femoral DFAT have more capability

towards cardiomyogenic differentiation compared to abdominal DFAT.

Keywords. Harvesting site, adipose depot, mesenchymal stem cells,
dedifferentiated fat cells, cardiomyocytes, abdominal, femoral.
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