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RINGKASAN

EFEK PREVENTIF NANOEMULSI EKSTRAK KUNYIT DALAM
MINYAK KELAPA MURNI TERHADAP FIBROSIS PARU Rattus
norvegicus AKIBAT PAPARAN ASAP ROKOK

Ibrahimiyah, Nur Aisah

Fibrosis merupakan salah satu kelainan yang berbentuk jaringan parut
akibat adanya akumulasi matriks ekstraseluler. Faktor-faktor yang mendorong
biosintesis matriks ekstraselular antara lain adanya infiltrasi sel inflamasi,
proliferasi fibroblas dan Reactive Oxygen Species (ROS) yang mengakibatkan
akumulasi ECM. Penyebab terjadinya fibrosis paru, salah satunya karena paparan
asap rokok yang mana merokok telah menjadi kebiasaan masyarakat Indonesia
dalam mengonsumsi tembakau.

Asap rokok mengandung ribuan macam zat kimia yang bersifat iritatif dan
beracun yang dapat memicu terjadinya kerusakan jaringan, inflamasi hingga
fibrosis paru. Respon inflamasi oleh sel radang yang paling utama diperankan oleh
makrofag alveolar. Makrofag alveolar akan melepaskan beberapa sitokin antara lain
sitokin proinflamasi Tumor Necrosis Factor a (TNF-a) dan sitokin profibrotik
TGFRB1 yang berperan utama dalam proses fibrogenesis paru.

Fibrosis paru memiliki sifat reversibilitas rendah dan dapat menimbulkan
gangguan fungsi paru hingga kematian, sehingga diperlukan pencegahan
progesivitas pembentukan fibrosis paru, salah satunya dengan pemanfaatan
tanaman herbal yaitu kunyit yang mengandung kurkumin sebagai agen anti-
inflamasi dan anti-fibrosis. Pemberian kurkumin melalui oral memiliki profil
farmokinetik yang kurang baik yaitu tingkat absorbsi yang rendah, metabolisme
dan eliminasi yang cepat sehingga bioavaibilitas dalam tubuh rendah. Perbaikan
profil farmakokinetik kurkumin dapat dilakukan melalui dikombinasikan dengan
minyak nabati (minyak kelapa murni) membentuk suatu sediaan nanoemulsi yang
memiliki keunggulan antara lain memiliki stabilitas yang lebih tinggi, mampu
meningkatkan bioavaibilitas oral kurkumin sembilan kali lipat, mudah dibuat,
dimanipulasi komposisi dan strukturnya, serta mudah digunakan.

Penelitian yang menguji efek nanoemulsi ekstrak kunyit (1,5%) dalam
minyak kelapa murni (5%) pada fibrosis paru belum pernah dilakukan sebelumnya.
Berdasarkan hal di atas, penelitian ini bertujuan untuk menguji efek preventif
nanoemulsi ekstrak kunyit (1,5%) dalam minyak kelapa murni (5%) khususnya
dalam kondisi fibrosis paru akibat paparan asap rokok. Metode penelitian yang
digunakan adalah true experimental dengan post test only with control group
design. Jumlah sampel dalam penelitian ini sebanyak 36 ekor tikus putih galur
Wistar yang berjenis kelamin jantan dengan BB 180-200 gram. Sampel dibagi
menjadi 4 kelompok yaitu kelompok kontrol negatif (Kneg), kelompok kontrol
positif/Kpos (dipapar asap rokok 2 batang/hari/kelompok selama 6 minggu),
kelompok perlakuan P1 dan P2 (diberikan nanoemulsi ekstrak kunyit 1,5 ml/kgBB
dan 3 ml/kgBB selama 7 minggu + paparan asap rokok). Variabel bebas dalam
penelitian ini adalah dosis nanoemulsi ekstrak kunyit, sedangkan variabel
terikatnya adalah TGFfB1 paru, TNF-o dan derajat fibrosis paru.

Pembuatan nanoemulsi ekstrak kunyit (1,5%) dalam minyak kelapa murni
(5%) dilakukan di Laboratorium Solida Farmasi Universitas Muhammadiyah
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Malang, pemeliharaan dan perlakuan hewan coba dilakukan di Laboratorium
Hewan Coba Departemen Ilmu Faal dan Biokimia Kedokteran FK Universitas
Airlangga, pembuatan sediaan histopatologi dan IHK di Laboratorium Patologi
Anatomi FK Universitas Brawijaya, pemeriksaan kadar TNF-o dilakukan di
laboratorium Lepra ITD dan pembacaan hasil sediaan histopatologi dan IHK oleh
dua dokter yang berkompeten. Waktu penelitian dilakukan Februari — Mei 2022.

Hasil penelitian ini menunjukkan bahwa paparan asap rokok sebanyak 2
batang/hari/kelompok selama 6 minggu dapat menyebabkan peningkatan kadar
TNF-a plasma, ekspresi TGFB1 paru dan derajat fibrosis paru. Hasil uji One Way
Anova menunjukkan pemberian perlakuan nanoemulsi ekstrak kunyit (1,5%)
dalam minyak kelapa murni (5%) dosis 1,5 ml/kgBB dan 3 ml/kgBB dapat
menurunkan kadar TNF-a plasma (p<0,05) dan ekspresi TGFB1 paru (p<0,05).
Hasil uji Kruskal-Wallis juga menunjukkan adanya pengaruh pemberian naoemulsi
ekstrak kunyit (dosis 1,5 ml/kgBB dan 3 ml/kgBB) terhadap penurunan derajat
fibrosis paru (p<0,05). Hasil uji statistic menunjukkan pemberian nanoemulsi
ekstrak kunyit dosis 1,5 ml/kgBB menunjukkan dosis yang lebih efektif untuk
mencegah progresivitas derajat fibrosis paru. Hasil uji korelasi antara kadar TNF-a
plasma-ekspresi TGFB1 paru, kadar TNF-a plasma-derajat fibrosis paru dan
ekspresi TGFB1-derajat fibrosis paru menunjukkan adanya hubungan (berkekuatan
sedang) dan searah (r= 0,5-0,75, p<0,01).

Efek fibropreventif nanoemulsi ekstrak kunyit (1,5%) dalam minyak
kelapa murni (5%) bersumber dari berbagai kandungan senyawa aktif, salah
satunya kurkumin yang memiliki efek anti-inflamasi, antifibrosis dan antioksidan,
sehingga mampu mencegah progresivitas fibrogenesis dari jalur inflamasi dan stres
oksidatif. Selain itu, efek fibropreventif ini juga didukung dari kandungan lain yaitu
asam lemak rantai sedang, tokotrienol dan senyawa polifenol yang juga memiliki
aktivitas anti-inflamasi dan antioksidan. Namun pada dosis yang lebih tinggi,
senyawa polifenol dapat mengalami perubahan aktivitas antioksidan menjadi pro-
oksidan sehingga memengaruhi keseimbangan antioksidan dan pro-oksidan
endogen serta menginduksi terjadinya peroksidasi lipid.

Keterbatasan dalam penelitian ini adalah tidak adanya kelompok tikus
kontrol yang hanya diberikan minyak kelapa murni dan tidak dilakukan analisis
fraksi atau isolat kandungan nanoemulsi ekstrak kunyit (1,5%) dalam minyak
kelapa murni (5%).

Kesimpulan dalam penelitian ini bahwa pemberian nanoemulsi ekstrak
kunyit (1,5%) dalam minyak kelapa murni (5%) dapat menurunkan kadar TNF-q,
ekspresi TGFB-1 dan derajat fibrosis paru. Pemberian nanoemulsi kunyit dalam
kelapa murni dosis 1,5 ml/kgBB memiliki efek preventif progresivitas fibrosis paru
paling poten.

Saran untuk penelitian selanjutnya adalah diperlukan tikus kelompok
kontrol yang hanya mendapatkan minyak kelapa murni, diperlukan analisis
fraksi/isolat senyawa aktif pada nanoemulsi ekstrak kunyit (1,5%) dalam minyak
kelapa murni (5%) dan diperlukan analisis parameter stres oksidatif untuk
mengetahui peran aktivitas antioksidan.

X
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SUMMARY

PREVENTIVE EFFECTS OF TURMERIC EXTRACT
NANOEMULSIONS IN VIRGIN COCONUT OIL ON Rattus norvegicus’s
LUNG FIBROSIS DUE TO CIGARETTE SMOKE EXPOSURE

Ibrahimiyah, Nur Aisah

Fibrosis is a disorder in the form of scar tissue due to the accumulation of
extracellular matrix. Factors that drive extracellular matrix biosynthesis include
inflammatory cell infiltration, fibroblast proliferation and Reactive Oxygen Species
(ROS) that result in ECM accumulation. The cause of pulmonary fibrosis is
cigarette smoke exposure, where smoking has become a habit of Indonesian people
in consuming tobacco.

Cigarette smoke contains thousands of chemical substances that are
irritating and toxic that can trigger tissue damage, inflammation and pulmonary
fibrosis. Alveolar macrophages mainly play the inflammatory response by
inflammatory cells. Alveolar macrophages will release several cytokines, including
the proinflammatory cytokine (TNF-a) and the profibrotic cytokine TGFB1 which
plays a significant role in the process of pulmonary fibrogenesis.

Pulmonary fibrosis has low reversibility and can cause lung function
disorders to death, so it is necessary to prevent the progressive formation of
pulmonary fibrosis, one of which is the use of herbal plants, namely turmeric, which
contains curcumin as an anti-inflammatory and anti-fibrotic agent. Oral
administration of curcumin has an unfavourable pharmacokinetic profile, namely a
low absorption rate, fast metabolism and elimination, resulting in low
bioavailability in the body. Improvement of the pharmacokinetic profile of
curcumin can be made by combining it with vegetable oil (virgin coconut oil) to
form a nanoemulsion preparation which has advantages such as having higher
stability, being able to increase the oral bioavailability of curcumin nine times, easy
make, manipulated in its composition and structure, and easy to use.

Research examining the effect of turmeric extract nanoemulsion in virgin
coconut oil on pulmonary fibrosis has never been done before. Based on the above,
this study aims to examine the preventive effect of turmeric extract nanoemulsion
in virgin coconut oil, especially in conditions of pulmonary fibrosis due to cigarette
smoke exposure. The research method used is true experimental with post test only
with control group design. The number of samples in this study were 36 Wistar
white rats, male with a weight of 180-200 grams. The samples were divided into 4
groups, namely the negative control group (Kneg), the positive control group/Kpos
(exposed to cigarette smoke 2 cigarettes/day for 6 weeks), the P1 and P2 treatment
groups (administered with turmeric extract nanoemulsion 1,5 ml/kgBW/day and 3
ml/kgBW/day for 7 weeks + exposure to cigarette smoke). The independent
variable in this study was the dose of turmeric extract nanoemulsion, while the
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dependent variables were pulmonary TGFB1, TNF-o and pulmonary fibrosis
degree.

The manufacture of nanoemulsion of turmeric extract in virgin coconut oil
was carried out at the Pharmacy Solida Laboratory of the University of
Muhammadiyah Malang, the maintenance and treatment of experimental animals
were carried out at the Experimental Animal Laboratory, Department of Physiology
and Medical Biochemistry, Airlangga University, the manufacture of
histopathology and THC preparations at the Anatomical Pathology Laboratory of
Brawijaya University, TNF- level examination was carried out in the Leprosy ITD
laboratory, and two competent doctors read the results of histopathology and CPI.
The time of the research was February — May 2022.

The results of this study indicate that cigarette smoke exposure, as much
as 2 cigarettes/day for 6 weeks, can cause an increase in plasma TNF-a levels,
pulmonary TGFB1 expression and pulmonary fibrosis degree. Based on One Way
Anova test, administration of turmeric extract nanoemulsion in virgin coconut oil
at doses of 1,5 ml/kgBW/day and 3 ml/kgBW/day can reduce plasma TNF-a levels
(p<0,05) and lung TGFB1 expression (p<0,05). Kruskal-Wallis test showed that
administration of turmeric extract nanoemulsiom can reduce pulmonary fibrosis
degree (p<0,05). However, administration of turmeric extract nanoemulsion at a
dose of 1,5 ml/kgBW/day showed as the best dose. Degree of pulmonary fibrosis
and expression of TGFP1, pulmonary fibrosis degree showed a medium and
positive relationship (r=0,5-0,75, p<0,01).

The fibropreventive effect of turmeric extract nanoemulsion in virgin
coconut oil is due to the content, namely, curcumin, which has anti-inflammatory,
antifibrotic and antioxidant effects so as to prevent the progression of fibrogenesis
from inflammatory pathways and oxidative stress. In addition, this fibropreventive
effect is supported by the other ingredients are medium-chain fatty acids,
tocotrienols and polyphenolic compounds, which also have anti-inflammatory and
antioxidant activities. However, the polyphenolic compounds can change their
antioxidant activity to become pro-oxidant at high doses. It can affect the balance
of endogenous antioxidant-prooxidant and induce lipid peroxidation.

The limitations of this study were that no control group of rata were given
only virgin coconut oil and no analysis of the fraction or isolate content of turmeric
extract nanoemulsion in virgin coconut oil was carried out.

This study concludes that the administration of turmeric extract (1,5%)
nanoemulsion in virgin coconut oil (5%) can reduce TNF-a levels, pulmonary
TGFP1 expression and the degree of fibrosis. Administration of turmeric extract
nanoemulsion at a dose of 1,5 ml/kgBW/day had the most potent preventive effect
in preventing the progression of pulmonary fibrosis.

X1l
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Suggestions for further research are that it is necessary to make control
group of rats were given only virgin coconut oil, to analyze the fraction/isolate
turmeric extract nanoemulsion, and it is necessary to analyze the parameters of
oxidative stress is needed to determine the role of antioxidant activity.

xiii
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ABSTRACT

PREVENTIVE EFFECTS OF TURMERIC EXTRACT
NANOEMULSIONS IN VIRGIN COCONUT OIL ON Rattus norvegicus’s
LUNG FIBROSIS DUE TO CIGARETTE SMOKE EXPOSURE

Ibrahimiyah, Nur Aisah

Background: Pulmonary fibrosis is a form of lung damage due to chronic
inflammation caused by cigarette smoke exposure. Inflammation can damage lung
tissue, as well as oxidative stress conditions. The inflammatory response by
inflammatory cells triggers to release of mediators, including TNF-a and TGFp1,
which play a significant role in pulmonary fibrogenesis. Turmeric extract
nanoemulsion contains curcumin which has anti-inflammatory and antifibrotic
activity.

Objective: This study aimed to examine the preventive effect of turmeric extract
nanoemulsion on pulmonary fibrosis.

Methods: This research is a true experimental with post-test only with a control
group design using 36 white rats of the Wistar strain and divided into four groups.
The Kneg and Kpos were negative and positive controls. P1 and P2 were the groups
that received a 1,5 ml/kgBW/day, 3 ml/kgBW/day dose of nanoemulsion for seven
weeks. The Kpos, P1 and P2 were exposed to 2 cigarettes smoke/day for six weeks.
Furthermore, the assessment of TNF-o levels, lung TGFB1 expression and
histopathological preparations (HE, MA) from the right lung was carried out.
Results: Oral administration of turmeric extract nanoemulsion can reduce TNF-a
level, lung TGFB1 expression and pulmonary fibrosis degree due to cigarette smoke
exposure (p<0,05). The correlation test results between TNF-a levels, pulmonary
TGF1 expression and pulmonary fibrosis degree showed a medium and positive
relationship (r=0,5-0,75, p<0,01).

Conclusion: The administration of turmeric extract (1,5%) nanoemulsion at a dose
of 1,5 ml/kgBW/day had the most potent preventive effect in preventing the
progression of pulmonary fibrosis.

Keywords: cigarettes, curcumin, fibrosis, inflammation, nanoemulsion
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