






















































Pengisian poin C sampai dengan poin H mengikuti template berikut dan tidak dibatasi jumlah kata atau halaman
namun disarankan seringkas mungkin. Dilarang menghapus/memodifikasi template ataupun menghapus penjelasan
di setiap poin.

C. HASIL PELAKSANAAN PENELITIAN: Tuliskan secara ringkas hasil pelaksanaan penelitian yang
telah dicapai sesuai tahun pelaksanaan penelitian. Penyajian meliputi data, hasil analisis, dan capaian
luaran (wajib dan atau tambahan). Seluruh hasil atau capaian yang dilaporkan harus berkaitan dengan
tahapan pelaksanaan penelitian sebagaimana direncanakan pada proposal. Penyajian data dapat berupa
gambar, tabel, grafik, dan sejenisnya, serta analisis didukung dengan sumber pustaka primer yang relevan
dan terkini.

Berdasarkan hasil penelitian tahap pertama mengenai kejadian gagal ginjal kronis stage 5 di salah satu rumah sakit
di Kupang, NTT yaitu RSUD Prof. Dr. W. Z Johannes tahun 2020 bahwa terdapat 7464 pasien yang memiliki
penyakit gagal ginjal kronis stage 5. Berdasarkan penelitian, terdapat 10 besar penyakit pasien rawat jalan di RSUD
Prof. Dr. W. Z. Johannes Kupang tahun 2020 yang disajikan dalam tabel berikut

Tabel 1 Sepuluh besar penyakit pasien rawat jalan RSUD Prof. Dr. W. Z. Johannes Kupang tahun 2020

No Penyakit Code ICD X Jumlah

1 Chronic kidney disease, stage 5 N18.5 7464

2 Breast unspecified C50.9 5464

3 V disease resulting in unspecified
infections of parasitic disease

B20.9 3130

4 Dyspepsia K30 2167

5 Essential (primary) hypertension I10 2029

6 Atherosclerosis heart disease I25.1 1343

7 Low back pain M54.5 1044

8 Hypertensive heart disease without
congestive heart failure

I11.9 1026

9 Sequelae of cerebral infarction I69.3 634

10 Necrosis of pulp K04.1 722

Dari tabel 1 tergambarkan bahwa prevalensi Chronic kidney disease, stage 5 menempati urutan pertama jumlah
pasien tertinggi di RSUD Prof. Dr. W. Z Johannes Kupang pada tahun 2020, yaitu sebesar 29.71%. Hal ini
menunjukkan bahwa terdapat urgensi dari penelitian lanjutan mengenai hubungan konsumsi sei babi yang
mengalami peningkatan dengan jumlah pasien dengan kebutuhan penangan hemodialisis di Kupang, NTT. Selain
analisis demografis dasar, dilakukan juga penelitian mengenai hubungan intervensi pada pasien dengan gagal ginjal
kronis terhadap kualitas hidup pasien dengan gagal ginjal kronis. Kualitas hidup pasien menjadi dasar dalam
memperkuat justifikasi mengenai urgensi penelitian lanjutan mengenai hubungan konsumsi sei babi dengan kondisi
fisiologis tubuh. Dalam penelitian tahap pertama ditemukan bahwa intervensi dalam bentuk hemodialisa dan diet
tidak berdampak positif terhadap kualitas hidup pasien. Hal ini menunjukkan bahwa rekomendasi berkaitan dengan
jumlah maksimal konsumsi sei babi dalam satu hari perlu ditetapkan dalam hal menjadi salah satu rekomendasi
pencegahan kejadian gagal ginjal kronis pada penduduk Kota Kupang, NTT.



Dari penelitian mengenai karakteristik responden mengenai hubungan kehadiran HD pasien, episode dan durasi HD
pasien, dan pembatasan diet HD dengan kualitas hidup pasien ditemukan hasil sebagai berikut:

Tabel 2 Hubungan Kehadiran HD dengan Kualitas Hidup Pasien GGK

Kehadiran
HD

Kualitas hidup
Total

Cukup Rendah

n % n % n % %

Tinggi 6 30 14 70 20 100

Sedang 7 20.6 27 79.4 34 100

Rendah 1 3.8 25 96.2 26 100

Total 14 17.5 66 82.5 80 100

Dari tabel 2 diketahui bahwa 40.95 pasien dengan gagal ginjal kronis yang memiliki self care management dengan
indikator kehadiran HD yang sedang memiliki kualitas hidup yang rendah.

Tabel 3 Hubungan Hubungan Episode dan Durasi HD dengan Kualitas Hidup Pasien GGK

Episode dan
durasi HD

Kualitas hidup
Total

Cukup Rendah

n % n % n % %

Tinggi 5 20.8 19 79.2 24 100

Sedang 8 18.6 35 81.4 43 100

Rendah 1 7.7 12 92.3 13 100

Total 14 17.5 66 82.5 80 100

Indikator episode dan durasi HD ditampilkan berdasarkan hasil uji tabulasi silang terhadap variabel dependen yaitu
kualitas hidup. Dari hasil dapat diketahui besaran pengaruh durasi dan episode HD dengan kualitas hidup pasien
dengan gagal ginjal kronis. Tabel 3 menunjukkan bahwa 53.03% pasien dengan gagal ginjal kronis yang memiliki
self care management sedang dengan durasi dan episode HD yang sedang memiliki kualitas hidup yang rendah.

Tabel 4 Hubungan Pembatasan Diet HD dengan Kualitas Hidup Pasien GGK

Pembatasan
diet HD

Kualitas hidup
Total

Cukup Rendah

n % n % n % %

Tinggi 6 14.3 33 85.7 42 100

Sedang 6 28.6 15 71.4 21 100

Rendah 2 11.8 15 88.2 17 100

Total 14 17.5 66 82.5 80 100



Indikator pembatasan diet hD ditampilkan berdasarkan hasil uji tabulasi silang terhadap variabel dependen yaitu
kualitas hidup. Tabel 4 menunjukkan bahwa 54.5% pasien GGK dengan self care management indikator pembatasan
diet  HD yang tinggi memiliki kualitas hidup yang lebih rendah dibandingkan dengan pasien lain.

Berdasarkan luaran wajib yang dicantumkan di dalam proposal, sudah dilakukan penulisan mengenai protokol studi
untuk penelitian tahap dua yaitu penelitian yang akan dilakukan pada hewan coba. Dari penulisan studi protokol
ditemukan bahwa terdapat hubungan positif antara konsumsi nitrit dan nitrat yang terdapat di dalam daging olahan
pada kejadian kanker ginjal populasi responden. Hazard Ratio (HR) pada populasi yang mengonsumsi daging sapi
olahan yang mengandung KNO3 dan KNO2 1.28 lebih tinggi dibandingkan dengan populasi yang tidak
mengonsumsi daging sapi olahan.

Salah satu parameter yang menandai adanya keganasan pada tingkat sel adalah perubahan ekspresi protein yang
berkaitan dengan kematian terprogram sel atau apoptosis yang diinisiasi oleh adanya ekspresi protein P53 wild yang
kemudian akan dikonvergensikan menjadi protein keluarga Bcl2 yang terdiri dari Bcl2, Bik, Bak, Bid, bax, Bcl-xl,
dan protein lain yang berperan dalam inisiasi apoptosis melalui stimulus secara internal (1). Peningkatan pada p53
wild dapat berarti sel mengalami kelainan dan dapat berimplikasi pada sel yang terlalu banyak mengalami apoptosis
atau sel yang tidak dapat melakukan apoptosis. Hal ini berarti bahwa p53 wild merupakan protein yang terlalu
general apabila ingin dijadikan salah satu indikator dalam penentuan keadaan keganasan pada sel renal wistar. Untuk
itu setelah dilakukan telaah lebih lanjut akan dilakukan pengujian terhadap protein anti apoptosis yaitu Bcl2 pada sel
renal wistar dan dilakukan pengujian terhadap senyawa kimia yang merangsang apoptosis secara eksternal yaitu
mediator inflamasi dalam bentuk interleukin 6 (IL-6)

Tahapan penelitian selanjutnya adalah intervensi pada hewan coba yang akan dilakukan selama 30 hari. Intervensi
diberikan setiap hari dengan waktu pemberian pada pagi hari. Hewan coba yang akan digunakan adalah tikus wistar
jantan dengan berat 150-160 gram dan umur 8-12 minggu. Tikus wistar digunakan sebagai sasaran tindak lanjut
penelitian berkaitan dengan hubungan konsumsi sei babi produksi industri dan sei babi produksi rumahan terhadap
keganasan yang terjadi pada ginjal ditandai dengan adanya abnormalitas ekspresi protein p53-wild dan Bcl2
dikarenakan beberapa alasan antara lain adalah kemudahan akses terhadap sasaran terkait, kemampuan aklimatisasi,
dan tentunya kesamaan karakteristik biologis dengan manusia . Metoda penelitian yang akan dilakukan berkenaan
dengan perhitungan sampel penelitian dilakukan sebagai berikut:

Jumlah sampel tikus yang akan diberikan perlakuan dihitung menggunakan rumus Federer antara lain sebagai
berikut:

(t-1) (n-1) ≥ 15
(2-1) (n-1) ≥ 15
N-1 ≥ 15
N ≥ 16
Dari formula di atas ditemukan bahwa jumlah tikus yang diperlukan per kelompok perlakuan adalah 16 tikus,
sehingga jumlah tikus yang dibutuhkan dalam penelitian adalah 32 tikus.

Perhitungan dosis juga dilakukan dengan menggunakan rumus konversi dari 70 kg manusia ke 20 gram tikus.
Perhitungan ini didasarkan pada konsumsi mingguan dari sei babi di Kupang yaitu 100 gram sei babi pada 5 orang
setiap minggunya. Dari angka ini maka dapat disimpulkan bahwa konsumsi sei babi harian per kapita adalah 2,86
gram sei babi. Dari jumlah ini apabila dikonversi pada 150 gram tikus maka akan didapatkan dosis sebagai berikut:

Dosage for 20 grams mouse = 2,86 gram x 0,0026
= 0,007436 gram

Dosage for 150 grams mouse = 0,007436 gram x (150 gram/20 gram)
= 7,5 mg x 7,5
= 56,25 mg

Berat sei babi di atas akan dititrasi menggunakan 0,9436 air destilasi sehingga larutan akan memiliki perbandingan
1:17 antara sei babi dengan air. Konsentrasi larutan di atas adalah 0,06 M.

https://www.zotero.org/google-docs/?I9g2n6


Larutan tersebut akan diberikan melalui sonde per oral dengan menggunakan tube merk Terumo dengan panjang
selang sepanjang 40 cm. Larutan tersebut akan diberikan secara sonde per oral dan diberikan pukul 08.00 pagi setiap
hari. Setelah intervensi diberikan selama 30 hari, maka akan dilakukan analisis terhadap ekspresi protein p53 dan
Bcl2 dengan metoda sebagai berikut:

Setelah dilakukan intervensi selama 30 hari maka akan dilakukan uji imunohistokimia. Hal ini dilakukan dengan
memindahkan kultur sel hingga 5 x 104 sel/sumur ke 24 sumuran yang diisi melalui kaca penutup. Setelah itu
dilakukan inkubasi terhadap sel ke dalam inkubator CO2 5% dalam suhu 37oC selama 12 jam. Sesudah pemulihan
sel, sel akan diolah dengan ekstrak dan fraksi pada konsentrasi ½ IC50 dan 2 IC50 kemudian dilakukan inkubasi
selama 15 jam. Selanjutnya ekstrak dan fraksi aktif dilaksanakan uji imunohistokimia melalui metoda tidak langsung
menggunakan antibodi primer yaitu antibodi p53 dan antibodi anti Bcl2. Digunakan kontrol positif doksorubisin
sebagai pembanding. Dengan menggunakan mikroskop inverted ekspresi p53 dan Bcl2 akan diketahui melalui
warna coklat dalam inti sel dan sitoplasma. Pengamatan imunohistokimia menggunakan antibodi monoklonal
primer. Jika inti sel menghasilkan protein p53 dan Bcl2 dalam warna coklat atau gelap maka positif dan jika inti sel
difiksasi melalui hematoksilin menghasilkan warna ungu, maka hasilnya negatif. Ekspresi protein p53 dan Bcl2
dihitung secara kuantitatif menggunakan aplikasi software image J (2)

Metoda di atas merupakan hal-hal yang akan dilakukan sebagai tahapan selanjutnya. Hasil dari penelitian tersebut
juga akan dipublikasikan pada jurnal internasional sebagai luaran penelitian yang akan diinisiasi dengan melakukan
penyusunan manuskrip yang akan dilakukan setelah pengambilan sampel pasca perlakuan.

D. STATUS LUARAN: Tuliskan jenis, identitas dan status ketercapaian setiap luaran wajib dan luaran
tambahan (jika ada) yang dijanjikan. Jenis luaran dapat berupa publikasi, perolehan kekayaan intelektual,
hasil pengujian atau luaran lainnya yang telah dijanjikan pada proposal. Uraian status luaran harus
didukung dengan bukti kemajuan ketercapaian luaran sesuai dengan luaran yang dijanjikan. Lengkapi
isian jenis luaran yang dijanjikan serta mengunggah bukti dokumen ketercapaian luaran wajib dan luaran
tambahan melalui BIMA.

Saat ini sudah dilakukan pengumpulan artikel pada Jurnal BMC pada tanggal 21 September 2022 yang kemudian
mendapatkan konfirmasi pada tanggal 5 November 2022. Saat ini artikel sedang menjalani proses review oleh
reviewer jurnal terkait. Saat ini artikel yang terkumpul pada Jurnal BMC sedang dalam proses pemeriksaan teknis.

Gambar 1 Bukti Pengumpulan pada Jurnal Internasional

Untuk pelaksanaan penelitian tahap kedua juga sudah mendapatkan izin etik dari FKM UNAIR pada tanggal 20
November 2022.

https://www.zotero.org/google-docs/?I6e2bG


Gambar 2 Surat Kelayakan Etik

Saat ini juga sudah dilakukan pengumpulan pada jurnal nasional Amerta berkaitan dengan luaran tambahan.

Gambar 3 Bukti Pengumpulan Artikel di Jurnal Nasional Sinta 2

E. PERAN MITRA: Tuliskan realisasi kerjasama dan kontribusi Mitra baik in-kind maupun in-cash (untuk
Penelitian Terapan, Penelitian Pengembangan, PTUPT, PPUPT serta KRUPT). Bukti pendukung realisasi
kerjasama dan realisasi kontribusi mitra dilaporkan sesuai dengan kondisi yang sebenarnya. Bukti
dokumen realisasi kerjasama dengan Mitra diunggah melalui BIMA.

Penelitian ini tidak melibatkan mitra lain.

F. KENDALA PELAKSANAAN PENELITIAN: Tuliskan kesulitan atau hambatan yang dihadapi selama
melakukan penelitian dan mencapai luaran yang dijanjikan, termasuk penjelasan jika pelaksanaan
penelitian dan luaran penelitian tidak sesuai dengan yang direncanakan atau dijanjikan.

Kendala yang dihadapi peneliti dalam pelaksanaan penelitian adalah hambatan pada pengurusan etik yang tidak bisa
langsung diperoleh dikarenakan dibutuhkannya profesional di bidang uji coba pada hewan coba. Peneliti baru
menemukan laboran yang bersedia untuk menjadi penanggung jawab proses intervensi hewan coba pada 14
September 2022. Hal ini membuat luaran penelitian dalam hal publikasi hasil penelitian belum dapat tercapai.



Pengurusan etik diajukan pada Bulan September dan baru dilakukan presentasi pada bulan Oktober yang kemudian
hasil etik baru diberikan pada tanggal 27 November 2022. Dalam rangka mengkompensasi hal tersebut, peneliti
telah melakukan analisis literatur dan menuangkan hal tersebut dalam bentuk protokol penelitian yang telah
diunggah ke Jurnal BMC. Kendala lain yang dihadapi oleh peneliti adalah jenis tikus yang awalnya diharapkan
ternyata tidak tersedia. Jenis tikus yang awalnya diharapkan adalah tikus wistar jantan dengan usia 8-12 minggu dan
berat badan 180-200 gram. Sayangnya, informasi yang diperoleh dari laboran menunjukkan bahwa tikus dengan
berat badan 180-200 gram jarang tersedia dan memiliki harga yang mahal. Untuk itu peneliti harus menurunkan
berat badan tikus menjadi 150-160 gram dan melakukan perubahan dosis perlakuan sei babi pada hewan coba.
Jumlah hewan coba yang digunakan dalam penelitian adalah 32 tikus dengan 16 tikus pada setiap kelompok
perlakuan. Jumlah dosis sei babi dihitung menggunakan rumus konversi dari 70 kg manusia kepada 20 gram tikus
dengan faktor konversi 0,0026.



G. RENCANA TAHAPAN SELANJUTNYA: Tuliskan dan uraikan rencana penelitian di tahun berikutnya
berdasarkan indikator luaran yang telah dicapai, rencana realisasi luaran wajib yang dijanjikan dan
tambahan (jika ada) di tahun berikutnya serta roadmap penelitian keseluruhan. Pada bagian ini
diperbolehkan untuk melengkapi penjelasan dari setiap tahapan dalam metoda yang akan direncanakan
termasuk jadwal berkaitan dengan strategi untuk mencapai luaran seperti yang telah dijanjikan dalam
proposal. Jika diperlukan, penjelasan dapat juga dilengkapi dengan gambar, tabel, diagram, serta pustaka
yang relevan. Jika laporan kemajuan merupakan laporan pelaksanaan tahun terakhir, pada bagian ini dapat
dituliskan rencana penyelesaian target yang belum tercapai.

Tahapan yang selanjutnya akan dilakukan adalah penyusunan artikel luaran tambahan yang akan dikumpulkan ke
salah satu jurnal nasional SINTA 1 atau 2. Bahan penulisan artikel tersebut akan menggunakan hasil dari penelitian
tahap kedua. Selanjutnya akan dilakukan adalah perlakuan kepada hewan coba yang akan dilaksanakan selama
kurang lebih 1 bulan. Berikut adalah tahapan dalam melakukan penelitian pada hewan coba:

1. Melakukan pemesanan hewan coba kepada departemen Biokimia FK UNAIR sesuai dengan jumlah dan
spesifikasi hewan coba, yaitu tikus wistar dengan berat 150-160 gram jantan dengan kondisi yang sehat,

2. Melakukan persiapan formula makanan enteral yang akan diberikan kepada tikus melalui sonde peroral,
3. Melakukan perlakuan selama 30 hari yang dibedakan menjadi 1 kelompok menggunakan sei babi industri

dan 1 kelompok menggunakan sei babi rumahan,
4. Setelah dilakukan intervensi selama 30 hari maka akan dilakukan pengambilan sampel organ ginjal yang

akan dilakukan di FKH UNAIR dengan metoda euthanasia menggunakan eter,
5. Sampel ginjal yang diambil akan diubah menjadi preparat di FKH UNAIR yang kemudian akan dilanjutkan

dengan pengujian imunohistokimia di TDC Universitas Airlangga,
6. Pemeriksaan imunohistokimia akan dilakukan di TDC Universitas Airlangga yang kemudian akan

dilanjutkan dengan proses analisis data berkaitan dengan hasil yang sudah didapatkan,

Hasil penelitian akan dipublikasikan melalui jurnal nasional yang dapat dijadikan rujukan untuk menetapkan batas
konsumsi sei babi untuk meminimalisir risiko hemodialisis pada populasi penduduk yang gemar mengkonsumsi sei
babi.

H. DAFTAR PUSTAKA: Penyusunan Daftar Pustaka berdasarkan sistem nomor sesuai dengan urutan
pengutipan. Hanya pustaka yang disitasi pada laporan kemajuan yang dicantumkan dalam Daftar Pustaka.

1. Huang A, Fone P, Gandour-Edwards R, Whita R, Low RK. Immunohistochemical analysis of Bcl2 protein
expression in renal cell carcinoma. J Urol. 1999;162:610–3.

2. Imanuel LD, Sunarni T, Herdwiani W. Aktivitas sitotoksik dan ekspresi protein p53 dan bcl-2 ekstrak dan fraksi
daun yakon (Smallanthus sonchifolius) terhadap sel kanker T47D. J Pharm Sci Clin Res. 2021;1:74–81.
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Abstract

Background: The escalation of hemodialysis prevalence in Kupang is getting more serious, indicated by the
increasing number of hemodialysis patients in General Regional Hospital in Kupang. It gets along with the
escalation of pork sei consumption which is estimated by Association of Farmer and Pork Entrepreneur that pork sei
production in some outlets in Kupang can reach 2,5 ton per day or more than 500 porks per day. There are 2
different types of pork sei which are highly consumed in Kupang, which are traditional pork sei and industrial pork
sei. The industrial pork sei usually cured with salt containing NO3 (nitrate) and NO2 (nitrite) which is suspected to
be the trigger of N-nitroso compound production which causes several malignancies. One of the most vulnerable
organs is the kidney which is affected by the high N-nitroso content. Genetic changes can appear through the
imbalance expression of p53-wild and Bcl2. The escalation number of Bcl2 as an anti-apoptotic agent can indicate
the malignancy in the kidney which is associated with cancer. This article described a study protocol to execute the
research related to the association between industrial pork sei consumption and its effect on protein expression in the
kidney, especially Bcl2 and p53-wild.

Methods: The completely randomized design experimental study will be conducted using male wistar mice with
weight 150-160 gram and age 8-12 weeks. The sei will be mixed with water with 1:17 concentration and given to
the mice through oral sonde. The intervention will last for 30 days with daily intervention to the mice. Mice will be
separated into 2 groups which are intervention groups given the industrial pork sei and the control group which is
going to receive homemade pork sei. The Bcl2 and p53-wild of the renal cell will be tested and interpreted as the
occurrence of renal cell malignancy.

Discussion: Because preclinical research in Indonesia related to the effect of industrial pork sei hasn’t been
conducted, this research facilitates the missing link between dietary habit and health consequence outcomes. By
knowing the effect of KNO3 and KNO2 in pork sei researchers can give a suggestion to the policy maker related to
the ideal amount of industrial pork sei consumption so that it won’t aggressively affect health conditions.

Trial Registration: This study has been approved by the ethical committee of the public health faculty of
Universitas Airlangga in ethical approval number 02/EA/KEPK/2021. This study protocol also has been accepted by
the Laboratory of Biochemistry Faculty of Medicine Universitas Airlangga in September, 17 2022.
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Background:

Pork Sei and its effect on hemodialysis prevalence escalation
Smoked pork produced by Kupang, namely pork sei is a typical meat product coming from Kupang,

Indonesia. It is a popular product in Nusa Tenggara Timur (NTT) since it has a particular smell, color, and flavor (1).
Sei that processed by NTT society traditionally used to use kitchen salt, sendawa chili, red meat, and kusambi leaf
(Schleichera oleosa) as source of the smoke so that the smoke can keep the color of the meat to stay reddish or
bright reddish (2). Traditionally processed meat usually has 2-3 cm for each cut and it is usually mixed with salt and
potassium nitrate(KNO3) for draining as the next step. The addition of nitrate in pork sei processing is proposed to
inhibit the pathogenic microbe such as Clostridium botulinum from growing and developing which cause rancid in
pork sei product (3). The purpose of adding KNO3/KNO2 in pork sei is because nutrient content for 100 grams of
pork sei is 32 grams of protein and 63% water which makes pork sei easily contaminated by microbes so that it has a
shorter shelf life (4). The traditional process of making pork sei doesn’t use KNO3/KNO2 as a food preservative, but
those produced by industry have food preservatives in the form of KNO2 and KNO3.

Unfortunately, the addition of KNO3 and KNO2 in pork has a bad effect on the health of the consumer.
KNO3 and KNO2 which are added into the pork are proposed to enhance the color and flavor of the meat so that it
is more pleasant to be seen and eaten, which the main precursor of N-nitroso (5). Nitrosation endogenous is
contributing to around 45-75% of total human exposure to N-nitroso compound (NOC) (6) Previous study
conducted in retired person in America shows that the incidence of Renal Cell Carcinoma (RCC) is increasing
among those population whose consumption of nitrite coming from animal meat is in highest quantile. The hazard
ratio (HR) also shows that those who consume highest nitrite coming from animal meat is 1,28 bigger than those
who consume lowest nitrate coming from animal meat (8). This study also concluded that patients with highest
consumption of nitrate and nitrite coming from processed meat will have a higher risk of experiencing
RCC(HR=1,17) compared to those who consume lower amounts of nitrate and nitrite (8). Similar study with cohort
retrospective methods also shows that there is a significant association between RCC and hamburger and sausage
consumption with adjusted Odd Ratio for highest level versus lowest as much as 1,4 (9). Even nitrate and nitrite also
can be found in vegetables and fruits but the study shows that there is a significant inverse association between
increasing consumption of vegetables and vegetable juice both for male and female with Renal Cell Carcinoma (9).
The inverse association shows that the higher vegetable and vegetable juice consumption the lower risk of Renal
Cell Carcinoma (9). The cause of RCC in retired people associated with red meat consumption is usually linked to
the other components of the meat such as heme iron, HCAs, PAHs, nitrite, and nitrate (10).

Previous study conducted in America for Retired Person (NIH-AARP) is a cohort retrospective study that
shows there is an association between nitrate and nitrite consumption coming from processed meat with increasing
risk of Renal Cell Carcinoma (RCC) (8). Nitrate contained in the processed meat and pork sei can be reduced to
nitrite by the flora and bacteria both in the mouth or other part of the digestive tract. In the acidic gastric, nitrite will
form nitrosating agents that react with secondary amines or alkylamides so that NOCs will occur. Those amines and
alkyl amides are unfortunately found in the animal based product especially those processed ones that can trigger
tumors of the kidney in animal based study (11) Amines and amides compounds found in the animal based products
are expected to lead to a greater endogenous NOC production (12). N-nitroso or NOC (Nitroso compound) is one of
carcinogens which is easily produced through interaction from secondary amino with nitrosation triggering agents
which usually exist in nitrite salt (13). Foods which are treated with nitrate salt to increase color, flavor, and
preservation are suspected to be a triggering agent of nitrosation (13). Nitrate salt is one of the ingredients produced
by industry. There is 500 mg of nitrate salt in every 1 kg of pork for pork sei production. (14).

N-nitroso compound is one of carcinogens that can induce tumors or cancer in several targets such as rats.
The cancer or tumor occurrence is usually influenced by its dosage, frequency of the intervention, and route of the
intervention. N-nitroso compounds are proven to have effect on several organs such as kidney and liver along with
some cases there is a change from hepatocyte to endothelial cell after N-nitroso exposure (15). Not only in



preclinical study, intake of nitrosamine as the precursor of N-nitroso compounds from food among people is also
examined in Hong Kong and other coastal Tiongkok cities. It is tempting to see that the high incidence of
nasopharyngeal cancer in these societies is associated with the consumption of nitrosamines which are usually
contained in the smoked fish cured by nitrite salt (15).

As the effect of N-nitroso compounds in several organs including kidney along with the data indicating
increasing consumption of red meat especially pork sei, the information related to association between pork sei and
kidney function problem needs to be deeply explained. With the high fatality rate of RCC proven by the statistical
data showing that 50% of RCC patients have a bad prognosis (16). Neoplasm growth in RCC patients is dependent
on its proliferation and death rate of the cancer cell. p53 is one of the genes which suppress tumorigenesis located in
the 17p chromosome which specifically implicates the control of checkpoint during G1 phase of cell cycle by
monitoring DNA state before entering S phase (17). The damaged DNA and cell usually will experience apoptosis
due to the blockage of G1 phase in the cell cycle. If there is a mutation, the p53 gene will be inactivated and lose its
heterozygosity ability continued by the apoptosis inhibition and cause tumor progression (19). The existence of p53
mutation in some tumors usually associated with alteration of the genetic in human cancer and usually accumulated
in nucleus which is immunohistochemically detectable (21). The inhibition of p53 will lead to the impair function of
apoptosis, namely programmed cell death as a negative regulating system in the growth of neoplasm (22). One of
the indications of impair apoptosis is the over expression of Bcl2 which inhibits apoptosis and contributes to the
development of tumors and modifies their clinical behavior. Multiple studies have proven that there is an association
between Bcl2 overexpression and many carcinomas such as breast, lung, ovary, bladder, and prostate (23). This p53
and Bcl-2 expression can be a prudent clinical marker to investigate the prognosis of renal cell carcinoma. The study
conducted by Ali K, et al (2005) also declared that p53 and Bcl2 are important prognostic factors in RCC tumors
(24). This study shows that the incidence of p53 mutation is 35% which reflects that p53 mutations are not common
in RCC, but it still has a significant prognostic (24).

Unfortunately, the previous study doesn’t seem to explain the exact clinical markers of the Renal Cell
Carcinoma, so this study will elaborate more about the protein expression abnormality which can trigger Renal Cell
Carcinoma. Previous study conducted by Hu et al (2003) also mentioned that the limitation of retrospective cohort
study that they conducted is the study can not investigate association of nitrate and nitrite by food source due to the
large, prospective design, and detailed assessment (9). Previous study also examined the effect of nitrate salt curing
in fish which contain less amine and amide compared to red meat. Further research conducted in red meat based
products cured using nitrate salt should be conducted to see the effect on human health especially important organs
such as the kidney. Especially the effect on the mutation of protein expressions such as p53 and Bcl2. Research
shows that p53 overexpression demonstrates association with grade, stage, and tumor diameter even if it is not
associated with age, gender, side of disease and cellular pattern (24). P53 is still a very prudent clinical marker for
RCC prognosis due to the 83,3% of 5-year survival rate in patients with non-staining tumors vs 46,6% for patients
with p53 positive staining tumors (25). Meanwhile, Bcl2 also can be used as a clinical marker for cancer cells which
is shown by the immunoreactivity of Bcl-2 detected mainly in the cytoplasm and nuclei of cancer cells and has
expressed in 64% of the cancer cases (22).

Method/Design
This study will conduct an experimental study and completely randomized design consists of 2-arm parallel groups
consisting of an intervention group and a control group. Intervention group are given pork sei which produced by
large scale industry that use KNO2 and KNO3 as food preservative, meanwhile the control group given the home
made pork sei that processed using kusambi leaf and without additional KNO3 and KNO2 as food preservatives. A
one month intervention to the male wistar is going to be conducted in the Laboratory of Biochemistry Universitas
Airlangga.

Wistar needed for the research is counted using Federer Formula which is determined based on the number of
groups as mentioned below (Federer):
(t-1) (n-1) ≥ 15



(2-1) (n-1) ≥ 15
N-1 ≥ 15
N ≥ 16

From the formula above, we can conclude that the number of mice in each group is 16 mice. So that the minimum
number of mice is 32 mice. Specification of the mice is 150-160 grams in weight, with age 8-12 weeks. The dosage
of each intervention for pork sei is counted using formula of conversion from 70 kg human. The formula of dosage
counting is mentioned below:

The weekly consumption of pork sei in Kupang is 100 grams for every 5 people. It can be concluded that each
person consumes 20 grams of pork sei every week. So on a daily basis, each person consumes about 2,86 grams of
pork sei. The conversion of dosage from 70 kg human to 20 grams mouse is 0,0026, so that the formula can be
broken down into:

Dosage for 20 grams mouse = 2,86 gram x 0,0026
= 0,007436 gram

Dosage for 150 grams mouse = 0,007436 gram x (150 gram/20 gram)
= 7,5 mg x 7,5
= 56,25 mg

So the dosage for each mouse with weight 150 grams is 56,25 mg for each kind of the pork sei. The maximum
capacity of mouse gastric is 3 ml, so that we can give 2 ml of pork sei solution to the mice by mixing it with water.
For 56,25 mg pork sei will be mixed with 0,9437 ml water. The solution will be 1:17 representing 1 as the pork sei
and 17 as the water so it has 0,06 M concentration of pork sei.

After intervening the mice with pork sei which produced both by the industry and home-based for 30 days. The
renal of the mice will be taken out by abdominal surgery. After getting renal of the mice, the expression of protein
P53 and BCl2 will be analyzed using FSG 120 (FSG 120 T/T Controlled Antigen Retrieval Milestone Italy) using
following method:

Analysis of Bcl2 is conducted using FSG 120 (FSG 120-T/T Controlled Antigen Retrieval Milestone, Italy) and.
The renal tissue will be taken up and put in the FSG 120 (FSG 120-T/T Controlled Antigen Retrieval Milestone,
Italy) in 110⁰C after the tissue cleared from paraffin and hydrated using citric buffer solution with pH 6. Then the
tissue will be pressed by 2 bar pressure for 10 minutes to execute antigen extraction. After chilled, the renal tissue
will be placed in the H2O2 3% solution for 5 minutes and then washed with distilled water and placed in the tris
buffer solution for 5 minutes. The buffer tris solution is an unharmful isotonic solution such as Hydroxymethyl
aminomethane. After the clearance step, the renal tissue will be covered by the primary BCl2 antibody with 1:40
titration. Primary antibody of Bcl2 is coprotein, dakocytomation, Denmark. After being covered by the primary Bcl2
antibody, the tissue will be incubated at room temperature for 30 minutes and placed in the buffer trist solution for 5
minutes. And then the secondary buffer solution will be added and incubated for 30 minutes at room temperature
before being washed in the buffer tris solution for 5 minutes. Secondary antibody which is streptavidin HRP from
LISA B kit for 30 minutes and then placed in the tris buffer solution for 5 minutes. These preparations are then
marked by DAB stain (3,3 Diaminobenzidine tetrahydrochloride). BCl2 existence will be visible if the cytoplasm
change to brown,

Analysis of p53-wild is following several steps similar to Bcl2 analysis. The analysis of p53-wild is using the same
method and step like Bcl2, the difference is on the instrument. Instrument needed for p53-wild analysis is
microwave 600 volt for 20 minutes after hydration and paraffin clearance. The antibody used for identifying



p53-wild is anti human p-53 protein, Dakocytomation, denmark with 1:50 titration. To identify p53-wild expression
researchers can examine the brown color in the nucleus of the tissue.

Objective and hypothesis
The objective of the completely randomized design was to evaluate the effect of pork sei produced by the industry
containing KNO3 and KNO2 and the traditionally processed pork sei towards kidney function of the mice indicated
by the expression of P53 and BCl2 of the renal cell.

Primary Hypothesis
The difference of KNO3 and KNO2 concentration in the homemade pork sei and industrially produced pork sei will
affect renal tissue differently. The difference of renal tissue response will be distinguished using p53-wild and Bcl2
protein expression. The renal tissue of the mice intervened by industrially produced pork sei will express more Bcl2
and less p53-wild compared to those which intervened by homemade pork sei.

Secondary Hypothesis
Researchers hypothesized that after 30 days intervention both the homemade and industry pork sei oral sonde to the
mice, the intervened mice will be:

1. Show a greater expression of Bcl-2,
2. Show less expression of p53-wild,
3. Show a clinical symptoms related to renal failure, such as oedema,
4. Show an abnormalities in biochemistry marker such as high creatine both in the urine and blood,

Ethical Approval
The Public Health Faculty Universitas Airlangga in Indonesia has already assessed the trial and given this study an
ethical approval number 02/EA/KEPK/2021. The screening portion was also approved by Biochemistry Laboratory
Universitas Airlangga. The main ethical concern was to ensure that the animal will not die during the procedure and
provide a proper place and food for the animal tested for this study, The ethical also aware of the risk of overdosage
of the animal which less likely to happen since the intervention is in the form of food not drugs or vaccine.

Setting
The study will be conducted in the Laboratory of Biochemistry Universitas Airlangga. The study has been accepted
by the laboratory accessor. The study will be conducted in an acclimatized room in room temperature ideal for male
wistar mice. The study will be conducted for 30 days with daily intervention. The intervention will be given in the
morning just after the mice woke up. This timing was based on the ideal time for the empty gastric of the mice. The
cage of the mice will be maintained by the laboratory accessor along with its basic food and ad libitum drink.The
p53 and Bcl2 test will be conducted in the same laboratory guided by the p53 and bcl2 detection in renal cell method
as previously mentioned in the method and design. There will be 32 mice included in the study and it will be
separated into 2 groups which are intervention and control groups. Two of the groups will have similar treatment
related to temperature condition, standard food, and drink, the difference between those two groups is just in the
pork sei consumption. Every morning, each group will eat different kinds of pork sei through the oral sonde route.
The person who will conduct the intervention is one of the laboratory assistants in the Laboratory of Biochemistry
Faculty of Medicine Universitas Airlangga.

Target population
The targeted population in this study is mice with specific variety which is male wistar age 8-12 weeks with weight
150-160 grams. The tested animal is chosen by the criteria by its easy maintenance, accessible, relatively affordable,
and its ability to adapt in the environment (7). The tested animal will have an acclimatization at first for 7 days
before starting the intervention for each group. The food will be a standard food and the drink will be given through
ad-libitum.



Inclusion and exclusion criteria
Included animals will be those which have age 8-12 weeks with weight between 150-160 grams. The animal
included in the study also will be guaranteed by the lab that it has a healthy and ready physiological condition to
receive the intervention. The mice that are going to be included in this study also have to be able to receive the
intervention indicated by there is no vomiting or rejection reaction coming from the mice.

Power calculation
The power calculation of the main outcome variable was based on a previous retrospective cohort conducted by
NIH-AARP in the USA, showing that there is a positive correlation between nitrate and nitrite consumption
contained in the processed meat with RCC. The hazard ratio for those who consume processed meat containing
nitrate and nitrite in the highest quantile is 1,28 higher compared to those who consume it in the lowest quantile (8).
Its association with RCC also includes the abnormalities of p53-wild and Bcl2 expression which can be used as a
clinical marker to know a patient's prognosis. A conducted study has shown that p53 is a good clinical marker for
RCC prognosis which is proven by the 89,4% survival rate of the patient without any detected p53 abnormalities
expression (24). Studies related to nitrate and nitrate have also been conducted and it shows that the nitrate and
nitrite consumption coming from processed meat cause organ impairment such as in the kidney using rats (12).

Intervention
The sei will be sent from Kupang as the original region where pork sei is being produced. The sei is sent with a
vacuum package so that there is no oxidation or contamination happening to the pork sei. One group of the mice as
much as 16 mice will be acclimated for 7 days before intervention with industry-produced pork sei consumption
with oral sonde route. The control group also will be given with homemade-produced pork sei through oral sonde
route. This control group also will be acclimated for 7 days before intervention is executed. The dosage of
intervention for each day is 56,25 mg of pork sei titrated with 0,9437 water. The concentration of each pork sei
solution is 0,06 M and given with oral sonde using Terumo feeding tube 40 cm long approved by the Ministry of
Health Republic of Indonesia. The solution is 1 ml for each intervention and put inside the tube before being fed to
the mice. The 1 ml solution is obtained by the adjustment of the mice gastric capacity which is less than 3,4 ml (18).
The intervention will be given once a day in the morning after the gastric of the mice has already been empty.

Statistical analysis plan
Statistical analysis for this study will be using a comparative test for 2 unpaired samples (Paired T test). The first
step to conduct a comparative test is the homogeneity test. The homogeneity test is aimed to seek the variety of two
groups of the sample. The difference of the variety in both of the samples will influence the error standard which
further will influence the hypothesis testing (20). Based on the homogeneity if both of the groups have the same
variation so that the t-independent test can be executed.

Discussion
This study compared the effect of industrial pork sei with home based pork sei which has different KNO2 and
KNO3 content. KNO3 and KNO2 are ingredients added to the processing of pork sei. Since NO3 and NO2 is a
compound called nitrate and nitrite, it has a negative effect on human health. Its effects are related to the nitrosation
that happens inside the human body especially in acidic environments such as the gastric/stomach. Nitrate and nitrite
content in the pork sei will interact with amide and amine content in the red meat which lead to N-nitroso production
inside our body. An endogenous N-nitroso is harmful to our body since it can affect our cells so that it mutates and
changes its behavior. Research also shows that there is a positive association between nitrate and nitrite consumption
from processed meat to RCC incidence in retired people in the USA with a 1,28 hazard ratio. The 1,28 hazard ratio
indicates that people who eat higher nitrate and nitrate contained in the processed meat have 1,28 higher risk of RCC
compared to those who eat less nitrate and nitrite coming from processed meat (8). Report from the general hospital
in Kupang (RSUD W.Z Yohanes) shows that the number of patients in need for hemodialysis has been increasing.



The number of hemodialysis patients gets along with the increasing number of pork sei consumption in Kupang.
One of the many kidney conditions requiring hemodialysis is Renal Cell Carcinoma (RCC) which is clinically
indicated using biopsy, blood testing, and other symptoms such as hematuria without any urinary tract infection (26).
Another clinical marker that can be used to identify RCC and forecast its progression to determine survival rate of
the patients is p53-wild and Bcl2 testing. It is supported by a previous study showing that patients with RCC have
abnormalities in p53 expression which indicates the stage of the severity, grade, and survival time of the patient (21).
Expression of Bcl2 as a proto-oncogene is also observed to be overexpressed in most RCC cases. Overexpression of
Bcl2 is associated with tumorigenesis so that most of the patients who experience Bcl2 overexpression will have
difficulty in receiving chemotherapy and radiation therapy to treat cancer (23). Patients with negative straining result
in p53-wild also shown to have longer survival time compared to those who show abnormalities in p-53 wild
expression in the renal tissue (24). With the increasing number of pork sei consumption which affect the number of
hemodialysis patient in Kupang, a pre clinical study needs to be conducted to see whether there is an association
between industrially produced and home-made produced pork sei with Renal Cell Carcinoma indicated by the
abnormalities of Bcl2 and p53-wild or not.
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