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Setiap luka menyebabkan hilangnya keutuhan kulit yang mengakibatkan
ketidakseimbangan fungsi, anatomi dan kematian sel. Perbaikan luka kulit melalui
proses multifase (tahap inflamasi, proliferasi sel, deposisi matrik hingga fase
remodeling) yang terorganisir dengan baik serta diatur secara ketat oleh sitokin,
faktor pertumbuhan, dan molekul matriks ekstraseluler (ECM). Sel-sel inflamasi,
keratinosit, fibroblas di daerah luka dan perbatasan menghasilkan serta melepaskan
berbagai faktor pertumbuhan seperti platelet-derived growth factor (PDGF),
epidermal growth factor (EGF), fibroblast growth factor (FGF), transforming
growth factor (TGF), and nerve growth factor (NGF) (Chen ef al., 2014; Cohen &
Mercanddetti, 2016).

Adanya proliferasi sel dan apoptosis sel dalam regenerasi jaringan dalam
proses penyembuhan sangat berperan penting. Bcl-2 diketahui sebagai gen
regulator antiapoptosis melalui jalur intrinsik dan ekstrinsik yang mempengaruhi
proses apoposis (Hatok & Racay, 2016; Gross, 2016; Lodish et al., 2016; Chen et
al., 2018). Anestesi lokal ropivakain memiliki cara kerja menghambat transmisi
nyeri dan antiinflamasi yang berperan dalam proses penyembuhan luka (Hanci et

al.,2012; Abrao et al, 2019)
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Penelitian ini merupakan studi eksperimental murni pada hewan dengan
desain randomized post test only control group. Penelitian ini dilakukan pada
hewan coba berupa tikus Wistar yang diberikan perlakuan berupa infiltrasi
ropivakain dan tanpa perlakuan di sekitar luka insisi yang memenubhi kriteria inklusi
dan eksklusi. Kriteia inklusi meliputi: (1) keturunan murni; (2) umur dua sampai
dua setengah bulan; (3) berat badan 250 — 300 gram; (4) tidak ada abnormalitas
anatomis yang tampak. Kriteria eksklusi meliputi: (1) sakit selama masa adaptasi 7
hari; (2) memiliki bekas luka sebelumnya; (3) terdapat kelainan anaomis pada tikus;
(4) terdapat penurunan berat badan 10 % selama masa adaptasi. Tikus Wistar akan
dilakukan insisi dan dilakukan pengukuran ekspresi Bcl-2 dan gambaran regenerasi
sel pada hari ke-3 dan hari ke-7. Penelitian ini terdapat 32 sampel hewan coba yang
memenubhi kriteria inklusi dan eksklusi.

Analisis statistik menunjukan menunjukan: (1) terdapat perbedaan ekspresi
protein Bel-2 yang bermakna pada hari ke-3 dan hari ke-7 disekitar luka insisi pada
kelompok perlakuan (p<0,05); (2) Terdapat perbedaan gambaran regenerasi sel
yang bermakna pada hari ke-3 dan hari ke-7 di sekitar luka insisi pada kelompok
perlakuan (p<0,05).

xi

TESIS EKSPRESI PROTEIN B-CELL... CATUR ZANNUAR ABIDIN



IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

SUMMARY

EXPRESSION OF B-CELL LYMPHOMA 2 (BCL-2) PROTEIN AND
REGENERATION OF INCISION WOUND SKIN SURFACE EPITHEL
CELLS IN INFILTRATION OF ROPIVACAINE
((Laboratory Experimental Study on Wistar Rats)

Catur Zannuar Abidin!, Prananda Surya Airlangga?, Imam Susilo®

'Resident of Anaesthesiology and Intensive Therapy Dr. Soetomo Hospital -
Faculty of Medicine, Airlangga University
’Department of Anaesthesiology and Intensive Therapy Dr. Soetomo Hospital -
Faculty of Medicine, Airlangga University
3Department of Anatomical Pathology Dr. Soetomo Hospital - Faculty of
Medicine, Airlangga University

Each wound causes a loss of skin integrity resulting in an imbalance in
function, anatomy, and cell death. Skin wound repair goes through a multiphase
process (inflammatory stage, cell proliferation, matrix deposition to remodeling
phase) that is well organized and tightly regulated by cytokines, growth factors, and
extracellular matrix (ECM) molecules. Inflammatory cells, keratinocytes,
fibroblasts in the wound and border areas produce and release various growth
factors such as platelet-derived growth factor (PDGF), epidermal growth factor
(EGF), fibroblast growth factor (FGF), transforming growth factor (TGF), and
nerve growth factor (NGF) (Chen et al., 2014; Cohen & Mercanddetti., 2016).

The existence of cell proliferation and cell apoptosis in tissue regeneration
in the healing process plays an important role. Bcl-2 is known as an anti-apoptotic
regulatory gene through intrinsic and extrinsic pathways that affect the process of
apoptosis (Hatok & Racay, 2016; Gross, 2016; Lodish et al., 2016; Chen et al.,
2018). The local anesthetic ropivacaine has a way of working to inhibit pain
transmission and is anti-inflammatory which plays a role in the wound healing
process (Hanci et al., 2012; Abrao et al., 2019).

This research is a purely experimental study on animals with a randomized
posttest only control group design. This research was conducted on experimental
animals in the form of Wistar rats which were given treatment in the form of
ropivacaine infiltration and no treatment around the incision wound that met the
inclusion and exclusion criteria. The inclusion criteria include: (1) pure descent; (2)
two to two and a half months old; (3) body weight 250 — 300 grams; (4) no apparent
anatomical abnormality. Exclusion criteria included: (1) illness during the 7-day
adaptation period; (2) has previous scars; (3) there are anatomical abnormalities in
rats; (4) there is a 10% weight loss during the adaptation period. Incisions were

xii
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made in Wistar rats and measurements of Bcl-2 expression and cell regeneration
were measured on day 3 and day 7. In this study, there were 32 experimental animal
samples that met the inclusion and exclusion criteria.

Statistical analysis showed: (1) there were significant differences in Bcl-2
protein expression on day 3 and day 7 around the incision wound in the treatment
group (p<0.05); (2) There were significant differences in the picture of cell
regeneration on day 3 and day 7 around the incision wound in the treatment group
(p<0.05).

xiii
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ABSTRAK

EKSPRESI PROTEIN B-CELL LYMPHOMA 2 (BCL-2) DAN
REGENERASI SEL EPITEL PERMUKAAN KULIT LUKA INSISI PADA
PEMBERIAN ROPIVAKAIN SECARA INFILTRASI
(Studi Eksperimental Laboratorik Pada Tikus Wistar)

Catur Zannuar Abidin

Latar Belakang: Penanganan nyeri yang tidak adekuat akan mengakibatkan
gangguan dalam proses penyembuhan. regenerasi sel dan proliferasi sel epitel
merupakan salah satu bagian penting dalam proses penyembuhan luka. Bcl-2 adalah
salah satu regulator dalam apoptosis dan proliferasi sel.

Metode: Penelitian ini merupakan studi eksperimental hewan dengan desain
randomized post test only control group. Subyek penelitian merupakan tikus Wistar
jantan galur murni yang memenuhi kriteria inklusi dan eksklusi kemudian diberikan
infiltrasi ropivakain di sekitar luka insisi. Sampel dilakukan terminasi pada hari ke-
3 dan hari ke-7, dilakukan penilaian ekspresi protein Bcl-2 dan regenerasi sel secara
imunohistokimia. Data dianalisis menggunakan Software SPSS 17.0 (SPSS Inc.,
Chicago, IL, USA).

Hasil: Sampel berjumlah 32 ekor tikus, dengan kelompok perlakuan dan kontrol
pada hari ke-3 dan hari ke-7. Peningakatan ekspresi Bcl-2 pada kelompok perlakuan
(4,63+£0,518 menjadi 5,88+0,354) pada hari ke-3 dan (5,75+0,463 menjadi
7,13+0,641) pada hari ke-7 memiliki perbedaan yang bermakna (p<0,05).
Peningkatan regenerasi sel pada kelompok perlakuan (0,75+0,463 menjadi
1,63+0,518) pada hari ke-3 dan (1,88+0,641 menjadi 2,88+0,354) pada hari ke-7
memiliki perbedaan yang bermakna (p<0,05).

Kesimpulan: Pemberian ropivakain secara infiltrasi dapat meningkatkan ekspresi
protein Bcl-2 dan regenerasi sel epitel dalam penyembuhan luka superficial tikus
Wistar

Kata kunci: Ropivakain, Regenerasi sel epitel, Ekspresi Bcl-2

X1V
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ABSTRACT

EXPRESSION OF B-CELL LYMPHOMA 2 (BCL-2) PROTEIN
AND REGENERATION OF INCISION WOUND SKIN
SURFACE EPITHEL CELLS IN INFILTRATION OF
ROPIVACAINE
(Laboratory Experimental Study on Wistar Rats)

Catur Zannuar Abidin

Background: Inadequate pain management will result in disruption in the healing
process. Cell regeneration and proliferation of epithelial cells is an important part
of the wound healing process. Bcl-2 is one of the regulators in apoptosis and cell
proliferation

Method: This research is an animal experimental study with a randomized posttest
only control group design. The research subjects were pure strain male Wistar rats
who met the inclusion and exclusion criteria and were then given ropivacaine
infiltration around the incision wound. Samples were terminated on the 3rd and 7th
day, the Bcl-2 protein expression and cell regeneration were assessed by
immunohistochemistry. Data were analyzed using SPSS 17.0 Software (SPSS Inc.,
Chicago, IL, USA).

Result: The sample consisted of 32 rats, with the treatment and control groups on
day 3 and day 7. The increase in Bcl-2 expression in the treatment group (4.63 +
0.518 to 5.88 £0.354) on day 3 and (5.75 £ 0.463 to 7.13 £ 0.641) on day 7 had a
significant difference (p<<0.05). The increase in cell regeneration in the treatment
group (0.75 £ 0.463 to 1.63 = 0.518) on day 3 and (1.88 = 0.641 to 2.88 = 0.354)
on day 7 had a significant difference (p < 0.05).

Conclusion: Administration of ropivacaine by infiltration can increase Bcl-2
protein expression and epithelial cell regeneration in superficial wound healing of
Wistar rats

Keywords: ropivacaine, cell regeneration, Bcl-2 expression
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