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ABSTRAK

PENGARUH PEMBERIAN ADIPOSE-DERIVED MESENCHYMAL STEM
CELLS MENGEKSPRESIKAN PROTEIN S100, INSULIN GROWTH
FACTOR-1, NERVE GROWTH FACTOR, DIAMETER NERVE FIBER DAN
FUNGSI MOTORIK LEBIH TINGGI PASCA PENYAMBUNGAN END-
TO-SIDE DARIPADA END-TO-END PADA CEDERA SARAF
ISCHIADICUS TIKUS SPRAGUE-DAWLEY

Latar Belakang: Tatalaksana cedera saraf perifer masih menjadi tantangan dalam
praktik klinis. Banyak penelitian mencoba mengembangkan prosedur alternatif
hingga augmentasi regeneratif untuk mengatasi kelemahan teknik neurorafi end-ro-
end yang menjadi gold standard. Teknik neurorafi end-to-side untuk repair cedera
traumatis pada saraf perifer memiliki morbiditas saraf donor yang lebih rendah dari
neurorafi end-to-end. Pemberian sel punca diharapkan bisa meningkatkan hasil
luaran neurorafi end-to-side.

Tujuan: Membuktikan bahwa pemberian sel punca mesenkimal dari adiposa
(ADMSC) pada neurorafi end-to-side dapat memberikan kualitas penyembuhan
saraf yang lebih tinggi dibandingkan dengan menggunakan teknik neurorafi end-
to-side dengan amnion, dan end-to-end dengan amnion.

Metode: Terdapat tiga kelompok perlakuan pada penelitian ini, yaitu end-fo end
dengan amnion, end-to-side dengan amnion, dan end-fo-side dengan amnion dan
stem cell. Pada penelitian ini menilai kualitas penyembuhan saraf melalui ekspresi
protein S100, NGF, IGF-1, diameter nerve fiber, serta perbaikan fitngsi motorik
yang dinilai dengan pengukuran walking track analysis.

Hasil: Jumlah sampel tiap kelompok berjumlah sembilan ekor tikus. Kelompok
end-to-side dengan lapisan amnion dan stem cell memiliki peningkatan yang
signifikan pada ekspresi protein S100 (193,5 h-score, P < 0,05), NGF (186,2 h-
score, P <0,05), IGF-1 (187,9 h-score, P < 0,05), dan diameter nerve fiber (2,91
um, P < 0,05) dibandingkan kelompok end-to-end. Terdapat perbaikan fungsi
motorik yang signifikan antara hari ke 7, hari ke 14, dan hari ke 28 pasca repair
pada kelompok end-to-side dengan lapisan stem cell.

Kesimpulan: Penelitian ini membuktikan bahwa teknik neurorafi end-ro-side
dengan pemberian sel punca mesenkimal dari adiposa dapat memberikan kualitas
penyembuhan saraf yang lebih tinggi dibandingkan dengan menggunakan teknik
neurorafi end-to-end melalui ekspresi protein S100, NGF, IGF- 1, diameter nerve
fiber serta perbaikan fungsi motorik.

Kata kunci: adipose-derived mesenchymal stem cells, cedera saraf, end-to-side
repair, fungsi motorik, IGF-1, in vivo, NGF, S100.
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ABSTRACT

THE EFFECT OF ADIPOSE-DERIVED MESENCHYMAL STEM CELLS IN
HIGHER EXPRESSION OF PROTEIN S100, INSULIN GROWTH
FACTOR-1, NERVE GROWTH FACTOR, NERVE FIBER DIAMETER
AND MOTOR FUNCTION AFTER END-TO-SIDE THAN END-TO-END
NEURORRHAPHY IN ISCHIADICUS NERVE INJURY IN SPRAGUE-
DAWLEY RATS

Background: Management of peripheral nerve injury remains a challenge in
clinical practice. Many researches focus on alternative procedures and regenerative
augmentation to overcome the weaknesses of end-to-end neurorrhaphy techniques
that have become the gold standard. End-to-side neurorrhaphy for repair of
traumatic peripheral nerve injuries has lower morbidity of donor nerves than end-
to-end neurorrhaphy. Administration of stem cells is expected to improve the
outcome of end-to-side neurorrhaphy.

Aim: To prove that the administration of mesenchymal stem cells from adipose
(ADMSC) in end-to-side neurorrhaphy can provide a higher degree of nerve
healing compared to end-to-side with amnion, and end-to-end with amnion
techniques.

Methods: There were three treatment groups in this study, namely end-to-end with
amnion, end-to-side with amnion, and end-to-side with amnion and stem cells. In
this study, the quality of nerve healing was assessed through the expression of $100
protein, NGF, IGF-1, nerve fiber diameter, and improvement in motor function as
assessed by walking track analysis measurements.

Results: The number of samples for each group was nine rats. The end-to-side
group with amniotic lining and stem cells had a significant increase in $100 protein
expression (193.5 h-score, P < 0.05), NGF (186.2 h-score, P <0.05) , IGF-1 (187.9
h-score, P < 0.05), and nerve fiber diameter (2.91 pm, P < 0.05) compared to the
end-to-end group. There was significant improvement in motor function between
day 7, day 14, and day 28 after repair in the end-to-side group- with stem cell
administration.

Conclusion: This study proves that the end-to-side neurorrhaphy technique with
the administration of mesenchymal stem cells from adipose tissue can provide a
higher quality of nerve healing compared to the end-to-end neurorrhaphy
techniques, which are described through the expression of S100, NGF, IGF-1, nerve ,
fiber diameter and improvement of motor function.

Keywords: adipose-derived mesenc. ymal stem cells, end-to-side repair, IGF-1, in
vivo, motor function, nerve injury, NGF, S100. \
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