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ABSTRAK

Latar Belakang

Transplantasi ginjal merupakan pilihan pengobatan untuk pasien yang memiliki
penyakit ginjal stadium akhir. Siklosporin A (CsA) sebagai agen imunosupresan secara
luas memberikan manfaat klinis dalam pengelolaan transplantasi organ, namun
penggunaan klinis terbatas akibat efek samping. High Mobility Group Box-1 (HMGB1)
terlibat dalam faktor nuklear dan sitokin proinflamasi yang dilepaskan sel nekrotik
target utama untuk terapi penolakan kronis transplantasi ginjal. Caspase-3 terlibat
dalam penghancuran sel selama apoptosis. N-Asetil Sistein (NAS) mempunyai efek anti
oksidan dan anti inflamasi. Efek anti oksidan N-Asetil Sistein dapat terjadi secara
langsung melalui interaksi dengan ROS elektrofilik maupun sebagai prekusor glutation
Tujuan Penelitian

Membuktikan, mengetahui dan membandingkan pengaruh pemberian N-asetil
sistein terhadap kadar HMGB1 dan ekspresi Caspase-3 pada mencit induksi siklosporin.
Metode Penelitian

Penelitian eksperimental dengan randomisasi, terhadap mencit sebagai hewan
coba, sampel 24 ekor mencit dibagi menjadi 8 ekor kelompok kontrol, 8 ekor kelompok
perlakuan (CsA 20mg/kgBB/hari/po), dan 8 ekor kelompok terapi (CsA
20mg/kgBB/hari/po + NAS 4,7 mg/hari/po) selama 8 minggu. Penilaian positifitas
kadar HMGB1 menggunakan ELISA & ekspresi Caspase-3 menggunakan pemeriksaan
imunohistokimia. Cara ukur dinilai secara kuantitatif, terhadap kadar HMGB1 dengan
menggunakan metode ELISA dengan satuan pg/mL & ekspresi Caspase-3 per 100 sel
makrofag. Skala data berupa rasio. Analisis statistik menggunakan SPSS 22 for
windows.
Hasil Penelitian

Rata-rata kadar HMGB1 pada ketiga kelompok yaitu kontrol 3.216,07+226,86
(pg/mL); CsA 4.097,18+403,99 (pg/mL); CsA+NAS 3.010,96+371,50 (pg/mL), dengan
kemaknaan p=0,001. Terdapat perbedaan bermakna ekspresi HMGB1 antara kelompok
CsA vs CsA+NAS (1.086,22+171,44; p=0,001). Rata-rata ekspresi Caspase-3 pada
ketiga kelompok yaitu kontrol 6,00+2,00/100 sel makrofag; CsA 27,38+0,74/100 sel
makrofag; CsA+NAS 18,38+0,74/100 sel makrofag, dengan kemaknaan p=0,001.
Terdapat perbedaan bermakna ekspresi Caspase-3 antara kelompok CsA vs CsA+NAS
(9,00+£0,65; p=0,001)
Kesimpulan

Pemberian NAS menurunkan kadar HMGBL1 dan ekspresi Caspase-3 secara
bermakna pada mencit induksi siklosporin
Kata kunci: HMGB1, Caspase-3, Siklosporin, N-Asetil Sistein, Transplantasi
Ginjal
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ABSTRACT
Background
Kidney transplantation is a treatment option for patients with end-stage renal

disease . Cyclosporin A ( CsA) as an immunosuppressive agent broadly provide clinical
benefits in the management of organ transplant , but the clinical use is limited due to
side effects . High Mobility Group Box 1 ( HMGBL1 ) is involved in nuclear factor and
proinflammatory cytokine that is released necrotic cells the main target for therapy of
chronic rejection of kidney transplants . Caspase - 3 is involved in the destruction of
cells during apoptosis . N - Acetyl Cysteine ( NAS ) has the effect of anti -oxidants and
anti -inflammatory . Anti-oxidant effects of N - Acetyl Cysteine can occur directly
through interaction with ROS electrophilic or as precursors of glutathione.
Research purposes

To Prove, determine and compare the effect of N-acetyl cysteine on the levels of
HMGB-1 and expression of Caspase-3 in mice induced cyclosporine.
Research methods
An experimental study with randomization of the mice as experimental animals , a
sample of 24 mice were divided into 8 animals the control group , 8 animals treated
group ( CsA 20mg / kg / day / po ) , and 8 therapy group ( CsA 20mg / kg / day / po +
NAS 4.7 mg / day / po ) for 8 weeks . Rate positivity the levels of HMGB1 by ELISA
and the expression of Caspase-3 using immunohistochemical examination . How to
measure quantitatively assessed , the levels of HMGB1 with units of pg / mL and the
expression of Caspase - 3 per 100 macrophages . The scale of the data in the form of a
ratio . Statistical analysis using SPSS 22 for windows .

Research result

The average levels of HMGBL in all three groups: control 3.216,07+226,86
(pg/mL); CsA 4.097,18+403,99 (pg/mL); CsA + NAS 3.010,96+371,50 (pg/mL), with
the significance p=0.001. There are significant differences between the levels of
HMGB1 CsA group vs CsA + NAS (1.086,22+171,44; p = 0.001). Caspase-3
expression average of the three control groups: 6,00+2,00/100 macrophages; CsA
27,38+0,74/100 macrophages; CsA + NAS 18,38+0,74 /100 macrophages, with the
significance p=0.001. There are significant differences between the groups Caspase-3
expression CsA vs CsA + NAS (9,00 £0,65; p=0.001)
Conclusion

NAS decreased the levels of HMGBL1 and Caspase-3 expression significantly in
mice induced Cyclosporine
Keywords: HMGB1, Caspase-3, Cyclosporine, N-Acetyl Cysteine, Kidney
Transplant



DAFTAR ISI

Halaman

HAIAMAN JUAUL ... bbb [
Lembar Pengesahan PEMBIMDING ......c.coovoiiiiicie e ii
Lembar Pengesanan PENQUJI........ccuoiueiiiiiiiiiiieeieeee e ii
Pernyataan Keaslian Penelitian ... 1\
KA PENGANTAT ... .eiiiiii ittt e et e e s nbb e e s bb e s sbneesnneeeas v
ADSTIAK .. viii
D =T 1] PSS PSPUSTRSS X
Daftar TADEL......cceeeeee et re e xii
Daftar GAMDAT .......coiiiiieiee bbb Xiii
Daftar SINGKALAN ..........coieiicicceece e st nreas Xiv
BAB I. PENDAHULUAN ..ottt 1
A. Latar Belakang Masalah ... 1
B. RUMUSAN MaSalaN.........cceiiieiiee e 3
C. TUJUAN PENEIITIAN ...t 3
D. Manfaat PENEITIAN .....c..oviiiiii e 3
BAB 1. LANDASAN TEORI ..ottt 5
A, TINJAUAN PUSTAKA. .....ccvieiiiieieiese et 5

1. Anatomi dan Histologi Sistem UriNaria .........ccoceverireninieienene e 5

2. SIKIOSPOTIN ...ttt bbbt 8

3. INFASEET SISTEIN....ciiiieie et et 14

4. Peran HMGB-1 pada nefrotoksik ginjal............cccccoovveviiiiiiiie e 16

5. Peran Caspase-3 pada nefrotoksik ginjal...........ccccooeeviiiiiiiciii e 19

B. PeNEIITIAN REIBVAN ... nnns 22



C. KErangKa PIKIT .........coiiiiiieieeie ettt sre e e sreenaeaneenreas 24

D. Hipotesis PENEITIAN .......ccvcieiiciece st 27
BAB I1l. METODE PENELITIAN ..ot 28
A. Tempat dan Waktu penelitian...........ccecviieiieiiiie e 28
B. JeNiS PeNelItIan .......ccvoiiiieiiee e 28
C. Subjek Penelitian dan Besar SAMPEl ..........ccccoviieiiieiiiiieieecece e 29
D. Variabel Penelitian dan Definisi Operasional ..............ccoceveienininineniiiieee, 30

1. Variabel PENEITIAN .....ccoooviiiiiiieee s 30

2. Definisi 0perasional ... 31
E. INStrumen Penelitian ..........coooiiiiiiiieee s 32
Fo AU PeNEIITIAN ... 34
G. ANALISIS PENEIITIAN ..ot 35
BAB IV. HASIL PENELITIAN DAN PEMBAHASAN ..o 36
A. HASIL PENELITIAN L.ttt 36

1. Proses Analisis PENEITIAN.........ccccuiiiiiiiiie e 36

2. Deskripsi Variabel PENEIITIAN .........cooiiiiiiiiiiiieeeeee e 37

3. Analisis Pengaruh NAS terhadap HMGB1 dan Caspase-3 pada Mencit

yang Terinduksi SIKIOSPOIIN.........ccoviiiiiiiieccc e 39
B. PEMBAHASAN ..ottt ettt sraente e sreenneens 44
BAB V. KESIMPULAN DAN SARAN .....ooiiiiiititsiese et 48
DAFTAR PUSTAKA .ottt e e saesraeteeneesnaene e 49

LAMPIRAN L.ttt 53



Tabel 1
Tabel 2
Tabel 3
Tabel 4
Tabel 5

Tabel 6

Tabel 7

Tabel 8

DAFTAR TABEL

Halaman
Mekanisme kerja SiKIOSPOriN.........cccccoeiieiiiiciic e 10
Jadwal Penelitian .........cccovoviieii e 28
Deskripsi dan Uji Normalitas Variabel kadar HMGB-1 ............c............ 38
Deskripsi dan Uji Normalitas Variabel ekspresi Caspase-3...........c........ 38
Variasi atau Perbedaan Tiga rata-rata Variabel HMGB-1
menurut Kelompok Sampel..........cccooveiiiiiiieiiie e 39
Penelusuran Beda Dua Rata-rata VVariabel HMGB-1
antar Kelompok Sampel ..........cooeiiiiiiiie 40
Variasi atau Perbedaan Tiga Rata-rata Ekspresi Caspase-3
menurut Kelompok Sampel..........ccoovoviiiiiiciice e 41

Penelusuran Beda Dua Rata-rata Variabel Caspase-3

antar Kelompok Sampel .........ooovoiiii 42



DAFTAR GAMBAR

Halaman
Gambar 1 ANatomi QiNJal ......ccoveiiiiiee e 5
Gambar 2  Penampang GlOmMErolUS. ..........cccveiiiieiieie e 6
Gambar 3 Histologi korteks, medulla, piramid dan papila ginjal........................ 7
Gambar 4 Histologi kortek ginjal ...........cooiiiiiiiiie e, 8
Gambar 5 Struktur molekul SiKIOSPOFiN...........cceiieiiiieiece e 9
Gambar 6  Mekanisme apotosis sel ginjal induksi CSA ..........cccoeeiieveicieieenenn, 12
Gambar 7 Struktur molekul N- aseil SISteiN.........ccccovviiiiiiiiiieeees 15
Gambar 8  Farmakodinamik N-Asetil SISteiN ..........ccooeiiiiienineiereeeeeees 16
Gambar 9  Jalur sinyal cedera reperfusi iskemia dimediasi HMGBL1 .................. 19

Gambar 10  Aktivasi Caspase-3 melalui jalur apotosis intrinsik dan ekstrinsik .... 21
Gambar 11  Kerangka pikir peran NAS pada nefrotoksik induksi siklosporin....... 24
Gambar 12 Bagan Rancangan Penelitian ............ccoovvviriiiiinen e 29

Gambar 13  Kerangka operasional kajian CsA dan N-asetil sistein terhadap

kadar HMGB-1 dan ekspresi Caspase-3 mencit nefrotoksik.............. 34
Gambar 14  Perbandingan nilai rata- rata ekspresi HMGB1............ccccooviiiiienn, 40
Gambar 15  Perbandingan gambaran protein caspase-3 ..........coccoevereriniesieeinenns 42

Gambar 16  Perbandingan nilai rata- rata ekspresi caspase-3 ............cccecvevveireennenn. 43



DAFTAR SINGKATAN

ADMA : Asymetric Dimethylarginine

Ang Il - Angiotensin |1

AP-1 : activating protein-1

APC : Antigen Presenting Cell

AT1 . angiotensin-1

BMP-7 : bone morphogenic protein-7

CRP : C Reactive Protein

CsA : siklosporin

DNA : Deoxyribonucleic acid

ECM - extracellular matrix

EGF . epidermal growth factor

EMT : epitel-mesenchymal transition
EndoMT : endothelial-mesenchymal transition
GFR : Glomerular Filtration Rate
GM-CSF : Granulocyte-macrophage colony-stimulating factor
GPI : glycosylphosphatidylinositol

GSH : Glutathione

HMGB1 - high-mobility group box 1

IFN-y . Interferon-y

IxB : inhibitor of kB

IKK . IxB kinase

IL-6 . interleukin-6

LAP - latency-associated peptide

LD 50 : Lethal Dose 50

LSD - Limit state design

LTBP . latent TGF-$ binding proteins

M@ : makrofag

MCP-1 : monocyte chemoattractant protein-1

MHC : Major Histocompability Complex


http://en.wikipedia.org/wiki/I%CE%BAB_kinase
http://en.wikipedia.org/wiki/Limit_state_design

MMP
NADPH
NAS
NF-AT
NFKP
NF-KB
NO
PMN
PMN
RAS
ROS
SOD
SPSS
TGF-p1
TIMPs
TLR
TLR-4
TNF-a
VEGF

: matrix metalloproteinase

: Nicotinamide Adenine Dinucleotide Phosphate
. N-Asetil Sistein

: Nuclear Factor of Activated T cells

: Nuclear Factor Kappa Beta

: Nucleus Factor Kappa Beta

- Nitric Oxide

: polymorphonuclear

: Polimorfonuklear

: Renin Angiotensin System

: Reactive Oxygen Species

: superoxide dismutase

. Statistical Package for the Social Science

: Transforming Growth Factor Beta 1

: tissue inhibitors of metalloproteinases
: Toll-LikeReseptor

: toll like receptor-4

: Tumor Necrosis Factor Alfa

: Vascular Endothel Growth Factor


http://www.google.co.id/url?url=http://en.wikipedia.org/wiki/Intercellular_adhesion_molecule&rct=j&frm=1&q=&esrc=s&sa=U&ei=MHUvVOLLDs7auQTluoAw&ved=0CBEQFjAA&usg=AFQjCNGpzLbDNHTyOr1D-hw2CocMK9qlqQ
http://www.google.co.id/url?url=http://en.wikipedia.org/wiki/Reactive_oxygen_species&rct=j&frm=1&q=&esrc=s&sa=U&ei=k-4oVPu0AoOjugSJkYCoDw&ved=0CBEQFjAA&usg=AFQjCNGqXnW5Hp4sRUhcm9vsueSY1_QHPQ

