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ABSTRAK

PERBANDINGAN SIFAT ANTIGENIK SCAFFOLD FREEZE-DRIED
CANCELLOUS BOVINE BONE DAN SCAFFOLD DECELLULARIZED
FREEZE-DRIED CANCELLOUS BOVINE BONE TERHADAP SCAFFOLD
DEPROTEINIZED CANCELLOUS BOVINE BONE MATERIAL
(Penelitian Observasional Laboratorik In Vitro)

Latar belakang: Scaffold Deproteinized Bovine Bone Material (DBBM) telah banyak
digunakan sebagai scaffold rekayasa jaringan karena tidak bersifat antigenik, namun
besifat non-resorbable. Scaffold Freeze-Dried Bovine Bone (FDBB) dikembangkan
untuk mengatasi masalah ini. Untuk mengatasi masalah antigenisitas residual, maka
dilakukan deselularisasi pada FDBB (dc-FDBB).

Tujuan: Untuk membandingkan sifat antigenik scaffold FDBB dan scaffold dc-FDBB
terhadap scaffold DBBM.

Metode: Scaffold FDBB, dc-FDBB, dan DBBM diobservasi untuk melihat residu sel
osteoblas dan osteosit dengan pengecatan HE menggunakan mikroskop cahaya
pembesaran 40 x dan 400 x. Selain itu dilakukan analisis konsentrasi DNA pada ketiga
scaffold menggunakan spektrofotometer. Selanjutnya dilakukan uji ANOVA.

Hasil: Pada scaffold FDBB tampak beberapa osteosit rusak dengan struktur geometri
matriks ekstraselular kondisi baik tetapi scaffold dc-FDBB tidak terlihat sel osteoblas
dan osteosit dengan kerusakan struktur geometri matriks ekstraselular. Konsentrasi
DNA scaffold FDBB, dc-FDBB, dan DBBM didapatkan dari hasil pengukuran
spektrofotometer dengan nilai rerata 19.75 ng/pL, 16.84 ng/puL, dan 8.72 ng/pL.
Tidak ada perbedaan signifikan antara kelompok FDBB dan dc-FDBB (p>0,05).
Kesimpulan: Pada penelitian ini scaffold FDBB dan dc-FDBB menunjukkan tidak
bersifat antigenik.

Kata kunci : FDBB, Sifat antigenik, Konsentrasi DNA
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ABSTRACT

COMPARISON OF ANTIGENIC CHARACTERISTICS OF SCAFFOLD
FREEZE-DRIED CANCELLOUS BOVINE BONE AND SCAFFOLD
DECELLULARIZED FREEZE-DRIED CANCELLOUS BOVINE BONE ON
SCAFFOLD DEPROTEINIZED CANCELLOUS BOVINE BONE
MATERIAL
(In Vitro Laboratory Observational Research)

Background: Deproteinized Bovine Bone mineral (DBBM) has been widely used
as tissue engineering scaffold, one of the reasons is that it is not antigenic,
however, it is considered non-resorbable. Freeze-Dried Bovine Bone (FDBB)
scaffold was developed to overcome this problem. To address the issue of residual
antigenicity, decellularization of FDBB was carried out (dc-FDBB).

Objective: To compare the antigenic characteristics of the FDBB scaffold and dc-
FDBB scaffold compared with DBBM scaffold.

Methods: FDBB, dc-FDBB, and DBBM were observed for residual osteoblasts
and osteocytes with HE staining using a light microscope with 40 x and 400 x
magnification. In addition, DNA concentration analysis was carried out on the
three scaffolds using a spectrophotometer. Furthermore, the ANOVA test was
carried out.

Results: There was degradation to osteocytes with favorable extracellular matrix
geometrical structure condition on the FDBB scaffold but on dc-FDBB scaffold
no osteoblasts and osteocytes with damaged extracellular matrix geometrical
structures were seen. The concentrations of DNA scaffold FDBB, dc-FDBB, and
DBBM were obtained from the results of spectrophotometer measurements with
mean values of 19.75 ng/ul, 16.84 ng/ul, and 8.72 ng/uL. There was no
significant difference between the FDBB and dc-FDBB groups (p>0,05).
Conclusion: The observations represented that the three scaffolds did not exhibit
any antigenic characteristics.

Keywords: FDBB, Antigenic characteristics, DNA concentration

X1

KARYA TULIS AKHIR PERBANDINGAN SIFAT ... MARIA MONTESSORY



IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

DAFTAR ISI
HALAMAN
Halaman JUdUl ..eiiiiiiiniiniiniininneinensnininsnsseissinessesesssessssssessessssssssssesssssass i
Halaman SYarat.........ceceeiccsicnsssnissssisssssesssssssssssssssssssassssssssssssssssasssssssssasssssasss ii
Halaman Pengesahan. i
Halaman Pengesahan Panitia Penguji Tesis..... wees 1V
Halaman Orisinalitas v
Halaman PubliKkasi.......c.cceenueeseesnnsncsecssenssncsecsensanene vi
Kata Pengantar.. seesesssatessasessnatssnsesssstessstesssstssnsressstssasesensrss vii
ABSTRAK ..... X
ABSTRACT.. xi
DAFTAR ISLccuciiiiiiininsninensenssncsnessessasssessassssssessssssessassssssassscnns xii
DAFTAR GAMBAR..... ceessressesanssnessesssesasssassnsssnssssssesases XV
DAFTAR SINGKATAN... cesessnesatssnsasssnennesanssnsnannns Xvi
BAB 1 PENDAHULUAN
1.1 Latar Belakang Masalah............ccccccoiiiiiiiiiii e, 1
1.2 Rumusan Masalah ........coccooieiieiiiiiiiiicieiie e 2
1.3 Tujuan Penelitian .........cc.ccoooieeiiiiniinieinieiieteeeeete e e 5
1.3.1 Tujuan UMUIT ..oc.eeeeeeceieee ettt 6
1.4 Manfaat Penelitian .........c..coceevenirniiiiiieninieicneee e 6
1.4.1 Manfaat AKademis. ........ccocuervieriieiniinieiieeietete et 6
1.4.2 Manfaat Praktis ........cccccoviiiiiniiiiiiieeeeeeteeeestestesce e 6
BAB 2 TINJAUAN PUSTAKA
2.1 Bahan Tandur Tulang..........coccooiiiiriiiiiiiiiiieec ettt 7
2.1.1 Bahan Tandur Tulang Alami ........cccccoeceriiineiniinienneenienieeeeeenn 8
2.1.2 Bahan Tandur Tulang Sintetik ..........cocccoeeieiiiiiieiiieee e 10
2.2 Bovine Bone Xenograft ........cccceueeveeesemneinieniintenieesieesite st 11
2.2.1 Deproteinized Bovine Bone Mineral (DBBM) .........c.cccccvveeenn. 14
2.2.2 Freeze-Dried Bovine Bone (FDBB) .........ccccccovvviiiiiviiiiieiien. 16
Xii

KARYA TULIS AKHIR PERBANDINGAN SIFAT ... MARIA MONTESSORY



IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

2.2.3 Freeze-Dried Bovine Bone dengan Metode Deselulerisasi ........... 18
2.2.3.1 Efek Deselulerisasi terhadap Freeze-Dried Bovine Bone........... 21
2.2.3.2 Evaluasi Aseluleritas Setelah Proses Deselulerisasi ................... 22
2.2.3.3 Evaluasi Kuantitas DNA Setelah Proses Deselulerisasi ...... ...... 24
2.2.4. Demineralized Freeze Dried Bovine Bone (DFDBB) .................. 26
2.3 Respon Host terhadap Xenograft ..........oocceeveeeiniiinciiinieenieeniieeneens 27
2.3.1 Respon Inflamasi terhadap Xenograft..........ccoccooveevieniinicnncnne 27
2.3.2 Respon Imun Terhadap Xenograft..........cccocevveeveenccinicnncnncnne 30
2.3.2.1 Respon Imun Seluler terhadap Xenograft..........ccccoeeveeeneenne. 30
2.3.2.2 Respon Imun Humoral terhadap Xenograft..........ccccocuveeuuenn.n. 32

BAB 3 KERANGKA KONSEPTUAL

3.1 Bagan Kerangka Konseptual............ccccceooeiriiiniinnieniinnnnneenceneeeenn 35
3.2 Penjelasan Kerangka Konseptual............ccooooieiiiiiiiiienienenieee e 35
3.3 Hipotesis Penelitian.........c.ccceeeiriirniieniiniiniinieeeenee et 36

BAB 4 METODE PENELITIAN.

4.1 Jenis Penelitian..........cccoeiieiiiiiieiieeeeeee s 39
4.2 Rancangan Penelitian ..........cccoeceeiiieiiiniiineee et 39
4.3 Besar Sampel Penelitian............ccocovveiviiniiniinniiniiniieeeeeeeeeeenen 39
4.4 Variabel Penelitian ............coocueivieriiiiiiiniiiniiettceeeeeste et 40
4.4.1 Variabel Bebas .......c.ccccoriiiiiiiiiiiiiiieeieeeeee e 40
4.4.2 Variabel Terikat ........cocooveiiiiniiiiiiiiiieietee e 40
4.4.3 Variabel Terkendali ..........cocceeveeniiniiiiiiiiiinicccccccceeee, 41
4.5 Definisi Operasional .........cccccooerviiniinieiiieieeeeee e 41
4.6 Alat dan Bahan Penelitian...........cccocieieiniiiiiiniiiiiininceec e 42
Xiii

KARYA TULIS AKHIR PERBANDINGAN SIFAT ... MARIA MONTESSORY



IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

4.6.1 Alat Penelitian.........coceeeveririeniiiieninccieneeeceet e 42
4.6.2 Bahan Penelitian .........ccocceeviiiiiniiniiiiieeieneetceeee et 42
4.7 Lokasi Penelitian.........c..coceouirieniirciiiiniieieniceseeeeesee e 43
4.8 Prosedur Penelitian .........c..ccccecveririiiiienieniinieneneciescceceeeee e 43

................................................................................................................ 43
4.8.2 Ekstraksi dan Kuantifikasi DNA ........cccccoovvvviiiiieeeeeeeeiieeeeee, 44
49 AIur Penelitian ...........oooooviiiiiiiiiiiiiieeeeeeeeeee e 46
4.10 ANaliSiS STAtIStIK ...vvvvreiiiiiiiiiiieee ettt e e eeanaes 46
BAB 5 HASIL PENELITIAN.
5.1 Hasil Penelitian.........ccccovvviiiiiiiiiiii 48
5.1.1 Evaluasi Gambaran Residu Sel Osteoblas dan Osteosit pada
Scaffold FDCBB, dc-FDCBB, dan DCBBM...........cccccovveiivieiieeienne. 48
5.1.2 Evaluasi Konsentrasi DNA Scaffold FDCBB, dc-FDCBB, dan
DOCBBM ...ttt 49
5.2 ANALISIS DA c..evvvviiiiiiiieiiieeee e 50
BAB 6 PEMBAHASAN 53
BAB 7 PENUTUP
7.1 KeSTMPUIAN ...t e 57
AN ¢ ) o TR 57
DAFTAR PUSTAKA 58
LAMPIRAN 62

Xiv

KARYA TULIS AKHIR PERBANDINGAN SIFAT ... MARIA MONTESSORY



IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

DAFTAR GAMBAR
Gambar 2.1 Gambaran mikroskopis tulang kanselus.........cc.cccceveevervcecenincncnnne 13
Gambar 2.2 Gambaran mikroskopis tulang kortikal............ ccocceriiiiiiiiininnins 14
Gambar 2.3 Deproteinized Bovine Bone Material pada pemeriksaan SEM....... 16.
Gambar 2.4 Freeze-Dried Bovine Bone pada pemeriksaan SEM....................... 17
Gambar 2.5 Pengecatan HE pada xenograft non-deselulerisasi & deselulerisasi 23
Gambar 2.6 Panjang gelombang yang diserap DNA, RNA, dan protein............ 25
Gambar 2.7 Polarisasi monosit menjadi MI dan M2 ..........ccccoooieiiiiiiiinnnn. 24
Gambar 2.8 Mekanisme penolakan Xenograft ...........ccccoveeveennenneeneeniecnecnnne 34
Gambar 3.1 Kerangka konseptual .........c.cccoooeeniiiiiinninniiniiniieieie e 35
Gambar 4.1 Skema rancangan penelitian............cceeceeveeiieeiienienie e 39
Gambar 4.2 Komponen NanoDIOp ..........cooeveeeieinieniiniiniieseeseesie e, 45
Gambar 4.3 Skema penelitian .......c..cceceereeriinniirneenienieeie et 46
Gambar 5.1 Gambaran mikroskop Scaffold .............cccccovvvvevveiiiciinieneannenns 46
Gambar 5.2 Grafik rerata konsentrasi DNA pada ketiga scaffold ................. 49
XV

KARYA TULIS AKHIR PERBANDINGAN SIFAT ... MARIA MONTESSORY



IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

DAFTAR SINGKATAN

APC : Antigen Presenting Cell
ADCC : Antibody Dependent Cell-mediated Cytolysis
BHA : Bovine Hydroxyapatite
CTL : Cytotoxic T Cell
CDC : Complement Dependent Cytolysis
DBBM : Deproteinized Bovine Bone Mineral
DCBBM : Deproteinized Cancellous Bovine Bone Mineral
dc-FDCBB  : decellularized Freeze-Dried Cancellous Bovine Bone
FBGC : Foreign Body Giant Cell
Fe : Fragment crystallizable
FDBB : Freeze-Dried Bovine Bone
FDCBB : Freeze-Dried Cancellous Bovine Bone
HA : Hydroxyapatite
IFN : Interferon
Ig : Imunoglobulin
IL : Interleukin
MMP : Matrix Metaloproteinase
MSC : Mesenchymal Stem Cell
PRR : Pattern Recognition Receptor
SDS : Sodium Dodecyl Sulphate
TGF : Transforming Growth Factor
TNF : Tumor Necrosis Factor
XVI
KARYA TULIS AKHIR PERBANDINGAN SIFAT ...

MARIA MONTESSORY



