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ABSTRAK 
 
 
 

Shantikaratri, Emilia Tiara. 2014. Hubungan Protein TGF-α (Transforming Growth 
Factor α) dengan Protein ERK-1 (Extracellular Signal-Regulated Kinase 1) 
pada Sel Epitel Jaringan Bibir Sumbing Ras Protomalayid (Provinsi Nusa 
Tenggara Timur). Tugas Akhir, Program Studi Pendidikan Dokter, 
Fakultas Kedokteran Universitas Brawijaya. Pembimbing: (1) dr. Herman 
Yosef Limpat Wihastyoko, Sp.BP (2) dr. Onggung MH. Napitulu, M. Kes. 

 
 
Bibir sumbing adalah suatu kelainan bawaan berupa gangguan proses 

penyatuan bibir atas pada masa embrio awal dengan penyebab multifaktorial 
seperti genetik, nutrisi, lingkungan, bahkan sosial ekonomi. Berdasarkan studi 
epidemiologi, Provinsi Nusa Tenggara Timur yang berpenduduk dari golongan 
ras Protomalayid, memiliki angka kejadian bibir sumbing cukup tinggi yaitu 5 - 6 
per 1000 kelahiran hidup. Hal ini menimbulkan pemikiran tentang peranan 
beberapa faktor yang dominan yaitu defisiensi zinc dan kawin kerabat. 
Transforming Growth Factor-α (TGF-α) dimungkinkan menjadi genetic modifier 
dari patogenesis bibir sumbing. Salah satu jalur yang digunakan TGF-α dalam 
pengaturan pertumbuhan dan perkembangan sel adalah jalur Mitogen-Activated 
Protein Kinase (MAPK). TGF-α mengaktifkan Extracelluler Signal-Regulated 
Kinase 1 (ERK-1) yang meregulasi proliferasi dan diferensiasi sel epitel bibir 
pada embriogenesis. Penelitian ini bertujuan untuk mengetahui korelasi antara 
TGF-α dan ERK-1 pada kejadian bibir sumbing ras Protomalayid di Provinsi 
Nusa Tenggara Timur. Metode yang digunakan adalah pewarnaan Hematoxilen-
Eosin dan pewarnaan imunohistokimia untuk menghitung jumlah sel-sel epitel 
pada jaringan bibir sumbing yang mengekspresikan TGF-α dan ERK-1. Dari hasil 
perhitungan jumlah sel epitel yang terekspresi diketahui terdapat ekspresi TGF-α 
dan ERK-1 pada sel epitel jaringan bibir sumbing ras Protomalayid Provinsi Nusa 
Tenggara Timur. Hasil perhitungan ini kemudian dianalisis dengan uji korelasi 
Pearson. Hasil uji statistik menunjukkan koefisien korelasi yang terbentuk antara 
TGF-α dan ERK-1 pada sel epitel jaringan bibir sumbing ras Protomalayid 
Provinsi Nusa Tenggara Timur sebesar 0,381 (kategori cukup) dengan 
signifikansi 0,038. Karena koefisien korelasi positif (r = 0,381) maka dapat 
dinyatakan bahwa TGF-α dan ERK-1 bekerja searah dalam kejadian bibir 
sumbing ras Protomalayid Provinsi Nusa Tenggara Timur. Kesimpulan dari 
penelitian ini adalah terdapat korelasi positif yang cukup signifikan antara protein 
TGF-α dan ERK-1 pada kejadian bibir sumbing ras Protomalayid di Provinsi 
Nusa Tenggara Timur. 

 
 
Kata kunci: TGF-α, ERK-1, bibir sumbing, ras Protomalayid 
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ABSTRACT 
 

 
 
Shantikaratri, Emilia Tiara. 2014. Correlation between TGF-α (Transforming 

Growth Factor α) and ERK-1 (Extracellular Signal-Regulated Kinase 1) in 
Epithelial Cell of Protomalayid’s Cleft Lip (East Nusa Tenggara). Final 
Assignment. Medical Faculty of Brawijaya University. Supervisors : (1) dr. 
Herman Yosef Limpat Wihastyoko, Sp.BP (2) dr. Onggung MH. Napitulu, 
M. Kes. 

 
 
Cleft lip is birth defect in which the tissues of the mouth or lip don't form 

properly during early fetal development because multifactorial causes like genetic 
factor, nutrition, environmental factor, even social-economical factor. Based on 
epidemiologic studies, East Nusa Tenggara, where the native Protomalayids live, 
has high incidence of cleft lip (5 - 6 in 1000 births). These studies raise some 
thoughts that zinc deficiency and incest can be a dominant factor in cleft lip in 
East Nusa Tenggara. Transforming Growth Factor-α (TGF-α) can be a genetic 
modifier in pathogenesis of cleft lip. One of the pathways that TGF-α used for 
regulating cell’s growth and development is Mitogen-Activated Protein Kinase 
(MAPK). TGF-α activate Extracelluler Signal-Regulated Kinase 1 (ERK-1) which 
regulate the proliferation and differentiation epithelial cell of lip in embriogenesis. 
This experimental observation aims to know the correlation between TGF-α and 
ERK-1 in epithelial cell of Protomalayid’s cleft lip (East Nusa Tenggara). 
Hematoxilen-Eosin and immunostaining are used to count epithelial cell in cleft lip 
tissue which express TGF-α and ERK-1. From the counting of expressed 
epithelial cells is known that there are expression of TGF-α and ERK-1 in 
epithelial cell of Protomalayid’s cleft lip (tend to be low). The result of this 
counting is analyzed by Pearson correlation test and showed that correlation 
coefficient between TGF-αand ERK-1 in epithelial cell of Protomalayid’s cleft lip is 
0,381 (enough, significance p = 0,038). Because of the correlation is positif (r = 
0,381) so can be avowed that TGF-α and ERK-1 work in one line (MAPK) in 
Protomalayid’s cleft lip (East Nusa Tenggara). The conclusion is there is positive 
correlation which is significant enough between TGF-α and ERK-1 in epithelial 
cell of Protomalayid’s cleft lip (East Nusa Tenggara). 

 
 

 
 
Keywords : TGF-α, ERK-1, cleft lip, Protomalayid 
 
 
 
 
 
 
 
 
 



viii 

 

DAFTAR ISI 
 
 

Halaman  

Judul ...........................................................................................................  i 

Halaman Persetujuan .................................................................................  ii 

Kata Pengantar ...........................................................................................  iii 

Abstrak .......................................................................................................  vi 

Abstract  .....................................................................................................  vii 

Daftar Isi .....................................................................................................  viii 

Daftar Tabel ................................................................................................  xi 

Daftar Gambar ............................................................................................  xii 

Daftar Singkatan .........................................................................................  xiii 

 

BAB I PENDAHULUAN ...........................................................................  1 

 1.1 Latar Belakang ........................................................................  1 

 1.2 Rumusan Masalah ..................................................................  4 

 1.3 Tujuan Penelitian ....................................................................  4 

  1.3.1 Tujuan Umum ................................................................  4 

  1.3.2 Tujuan Khusus ..............................................................  4 

 1.4 Manfaat Penelitian ..................................................................  5 

  1.4.1 Manfaat Akademik .........................................................  5 

 

BAB II TINJAUAN PUSTAKA ...................................................................  6 

 2.1  Bibir Sumbing .........................................................................  6 

  2.1.1 Definisi ..........................................................................  6 

  2.1.2 Epidemiologi ..................................................................  6 

  2.1.3 Etiologi ..........................................................................  7 

  2.1.4 Patofisiologi ...................................................................  8 

  2.1.5 Patogenesis ..................................................................  10 

  2.1.6 Klasifikasi ......................................................................  11 

  2.1.7 Keadaan Klinis ..............................................................  12 

  2.1.8 Penatalaksanaan ...........................................................  13 

 2.2 Protein TGF-α (Transforming Growth Factor-α) ......................  16 

  2.2.1 Struktur TGF-α ..............................................................  16 



ix 

 

  2.2.2 Sintesis TGF-α ..............................................................  17 

  2.2.3 Fungsi TGF-α ................................................................  17 

  2.2.4 Peran TGF-α dalam Bibir Sumbing ................................  18 

 2.3 Protein ERK-1(Extracellular Signal-Regulated Kinase 1) ........  19 

  2.3.1 Jalur Transduksi Mitogen Activated Protein Kinase .......  19 

  2.3.2 Struktur ERK-1 ..............................................................  22 

  2.3.3 Kaskade ERK-1 .............................................................  22 

  2.3.4 Fungsi ERK-1 ................................................................  25 

 2.4 Ras Protomalayid Provinsi Nusa Tenggara Timur ..................  26 

  

BAB III KERANGKA KONSEP DAN HIPOTESIS PENELITIAN ................  27 

 3.1 Kerangka Konsep ...................................................................  27 

 3.2  Hipotesis Penelitian ................................................................  28 

 

BAB IV METODE PENELITIAN .................................................................  29 

 4.1 Rancangan Penelitian ............................................................  29 

 4.2 Populasi dan Sampel .............................................................  29 

  4.2.1. Populasi Penelitian .......................................................  29 

  4.2.2. Sampel Penelitian ........................................................  29 

  4.2.3. Kriteria Inklusi ...............................................................  29 

  4.2.4. Kriteria Eksklusi ............................................................  30 

  4.2.5. Prosedur dan Teknik Pengambilan Sampel ..................  30 

  4.2.6. Jumlah Sampel Penelitian ............................................  30 

 4.3 Variabel Penelitian .................................................................  30 

  4.3.1. Variabel Bebas (Independen) .......................................  30 

  4.3.2. Variabel Tergantung (Dependen) .................................  30 

 4.4 Lokasi dan Waktu Penelitian ..................................................  31 

  4.4.1. Lokasi Penelitian ..........................................................  31 

  4.4.2. Waktu Penelitian ..........................................................  31 

 4.5 Alat dan Bahan Penelitian ......................................................  31 

  4.5.1. Alat dan Bahan Pembuatan Parafin Blok ......................  31 

  4.5.2. Alat dan Bahan Proses Deparafinasi ............................  31 

  4.5.3. Alat dan Bahan Proses Pewarnaan Hemato-Eosin .......  31 

  4.5.4. Alat dan Bahan Proses Imunohistokimia ......................  32 



x 

 

  4.5.5. Alat dan Bahan Penghitungan terhadap Hasil Pewarnaan 

    Imunohistokimia ...........................................................  32 

 4.6 Definisi Operasional ...............................................................  32 

 4.7 Prosedur Penelitian/Pengumpulan Data .................................  33 

  4.7.1. Alur Penelitian ..............................................................  34 

  4.7.2. Pengambilan Jaringan Preparat ...................................  34 

  4.7.3. Pembuatan Sediaan Parafin Blok .................................  34 

  4.7.4. Proses Deparafinasi .....................................................  35 

  4.7.5. Proses Pewarnaan Hematoxilen-Eosin .........................  35 

  4.7.6. Proses Imunohistokimia ...............................................  35 

  4.7.7. Metode Penghitungan terhadap Hasil Pewarnaan 

   Imunohistokimia ............................................................  36 

 4.8 Analisis Data ..........................................................................  38 

 

BAB V HASIL PENELITIAN DAN ANALISIS DATA ..................................  39 

 5.1 Hasil Penelitian ......................................................................  39 

 5.2  Analisis Data ..........................................................................  41 

 

BAB VI PEMBAHASAN .............................................................................  43 

 6.1 Ekspresi Protein TGF-α dan ERK-1 pada Sel Epitel Jaringan 

  Bibir Sumbing Ras Protomalayid ............................................  43 

 6.2 Hubungan antara Ekspresi Protein TGF-α dan ERK-1 pada 

  Kejadian Bibir Sumbing Ras Protomalayid di Provinsi Nusa 

  Tenggara Timur ......................................................................  46 

 

BAB VII PENUTUP 

 7.1 Kesimpulan .............................................................................  48 

 7.2 Saran  ......................................................................................  49 

 

DAFTAR PUSTAKA ....................................................................................  50 

LAMPIRAN .................................................................................................  57 

 

 

 



xi 

 

 

DAFTAR TABEL 
 
 

                  Halaman 

Tabel. 5.1 Hasil Uji Asumsi Normalitas ...................................................  41 

Tabel. 5.2  Hasil Uji Korelasi Pearson ......................................................  42 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



xii 

 

 
 

DAFTAR GAMBAR 
 

 
Halaman  

Gambar 2.1  Perkembangan Embriologi Bibir  ..........................................  9 
 
Gambar 2.2  Nonsyndromic Orofacial Cleft ...............................................  12 
 
Gambar 2.3  Struktur Transforming Growth Factor (TGF-α) .....................  17 
 
Gambar 2.4  Skema Jalur Transduksi MAPK ............................................  20 
 
Gambar 2.5  Jalur Aktivasi ERK-1/2 .........................................................  23 
 
Gambar 2.6  Distribusi Geografi Morfotipe Populasi Indonesia  ................  26 
 
Gambar 4.1 Skema Prosedur Penelitian ..................................................  34 
 
Gambar 5.1  Gambaran Ekspresi TGF-α pada Sel Epitel Pasien Bibir 
 Sumbing Ras Protomalayid (Perbesaran 1000x) ..................  40 
 
Gambar 5.2 Gambaran Ekspresi ERK-1 pada Sel Epitel Pasien Bibir 
 Sumbing Ras Protomalayid (Perbesaran 1000x) ..................  40 
 
Gambar 5.3 Gambar 5.3 Grafik Jumlah Ekspresi TGF-α dan ERK-1 per Lapang 

Pandang ..............................................................................  41 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



xiii 

 

DAFTAR SINGKATAN 
 
 
 
BMP4 = Bone Morphogenic Protien 4 

ERK-1 = Extracelluler Signal-Regulated Kinase 

EGF = Epidermal Growth Factor 

EGFR = Epidermal Growth Factor Receptor 

FBS = Fetal Bovine Serum 

FGF2 = Fibroblast Growth Factor 2 

FOXE1 = Forkhead-box Protein E1 

GRB2 = Growth Factor Receptor-Bound Protein 2 

GTP = Guanosine-5'-triphosphate 

Hb = Hemoglobin 

HE = Hematoxilen-Eosin 

IRF6 = Interferon Regulatory Factor 6 

IQGAP1 = Ras GTPase-activating-like protein 

JNK = c-Jun N-terminal Kinase 

KSR1/2 = Kinase Suppressor of Ras 1/2 

MAPK = Mitogen-Activated Protein Kinase  

MEE = Medial Edge Epithelial 

MEK1/2 = Mitogen-activated Protein Kinase/ERK Kinase 1/2 

MMP = Matrix Metalloproteinase  

MP1 = MEK1 partner 

MSX1 = Melanocyte-Stimulating Hormones homeobox homology 1 

NTT = Nusa Tenggara Timur 

P63 = Transformation-related Protein 63 



xiv 

 

PBS = Phosphate-Buffered Saline 

PDGF = Platelet-Derived Growth Factor 

PVRL1 = Poliovirus Receptor-related 1 

RTK = Receptor-Tyrosine-Kinase 

SAPK = Stress Activated Protein Kinase 

SOS = Son of Sevenless 

TBX22 = T-Box Transcription Factor 22 

TGF-α = Transforming Growth Factor-α 

TGF-β = Transforming Growth Factor-β 

 


