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ABSTRAK
Pengaruh Ekstrak Tomat terhadap Respon Inflamasi dan Ekspresi miR-29b-3p

pada Tikus dengan Diet Tinggi Kolesterol

Muchamad Dafip, Winarto, Muhammad Husein Gasem

Latar  Belakang: Kadar  kolesterol  tinggi memicu  aterosklerosis,  ditandai  dengan
tingginya ROS, peradangan dan pelepasan  TNF-α, IL-6 dan IL-10 serta kerusakan
dinding  aorta.  Tomat  terbukti  menurunkan  kadar  kolesterol  darah  dan  menambat
radikal  bebas  penyebab  inflamasi.  Aktivitas  peradangan  dan  konsumsi  tomat
kemungkinan  mempengaruhi  ekspresi microRNA (miRNA), salah  satu  miRNA
terpenting adalah miR-29-3p yang berhubungan dengan aterosklerosis. Penelitian ini
bertujuan untuk menganalisis  hubungan ekspresi  miR-29b-3p dengan TNF-α, IL-6
dan IL-10 pada tikus yang disuplementasi ekstrak tomat.
Metode Penelitian:  Penelitian  menggunakan  pre-post  randomized  control  design.
Sebanyak 24 ekor tikus Sprague Dawley secara acak dibagi kedalam empat kelompok
sama  jumlah,  yaitu  kelompok  K1  tikus  sehat,  K2,  K3  dan  K4  diinduksi  2  ml
kolesterin/ 200 grBB/ hari, kemudian, K2 hanya diberi placebo, K3 disuplementasi
dengan  atorvastatin  20  mg/  200  grBB,  dan  K4  dengan  16  mg/  200  grBB/  hari .
Sebanyak 50 kg tomat diekstraksi menggunakan maserasi bertingkat dengan pelarut
utama  petroleum  eter.  Darah  diambil  pada  hari  ke-0  dan  ke-60,  untuk  dianalisis
ekspresi  miR-29b-3p  menggunakan  qRT-PCR  serta  TNF-α,  IL-6  dan  IL-10
menggunakan  metode  ELISA.  Konfirmasi  kerusakan  intima  melalui  preparat
melintang dan diskripsi kondisi aorta. Data miR-29b-3p diuji beda dengan analisis
Kruskal-Walis, sedangkan TNF-α, IL-6 dan IL-10 diuji beda dengan ANOVA satu
arah  dilanjutkan  uji  BNT.  Hubungan  antar  parameter  dianalisis  secara  korelasi
Pearson’s linear dan Regresi.
Hasil dan Pembahasan:  Ekspresi miR-29b-3p di kelompok K1 sebesar  0,48±0,03
fold  change  dan  mengalami  down-regulated,  sedangkan  K2  meningkat  hingga
2,48x104±3,58x103, selain itu, di K2 juga menunjukkan  peningkatan  TNF-α hingga
1270,09%; IL-6 sebesar 59,08%; dan IL-10 hingga 209,21%. Peningkatan tersebut
berbeda signifikan dibanding tikus K3 dan K4.  Dimana kenaikan TNF-α. IL-6, IL-
10, secara berurutan yaitu 98.96%, 21,79%; dan 65.67%. Sedangkan pada K4, TNF-
α, meningkat  sebesar  59.07%;  IL-6  sebesar  23.33%;  dan  IL-10  sebesar  37.75%.
Peningkatan  tersebut  kemungkinan  disebabkan  oleh  ROS karena  memicu  aktivasi
jalur persinyalan NF-kB sehingga produksi TNF-α mengalami kenaikan, diikuti IL-6,
IL-10  dan  miR-29b-3p.  ekstrak  tomat  memiliki  kandungan  likopen,  karotenoid,
vitamin  C dan E yang tinggi,  berperan  sebagai  penambat  ROS dan menstabilkan
produksi sitokin. Hasil tersebut diperkuat dengan tidak adanya lesi, rupture dan plak
pada aorta tikus kelompok K1, K3 dan K4.
Kesimpulan: Suplementasi  ekstrak tomat dosis  16 mg/ KgMB mampu mencegah
pembentukan plak pada dinding aorta tikus yang didukung oleh titer TNF-α, IL-6, IL-
10 dan ekspresi miR-29b-3p pada kelompok K4 lebih rendah daripada kelompok K2.
Terdapat korelasi negatif antara antara TNF-α IL-6 dan IL-10 dengan miR-29b-3p di
semua kelompok.

Kata kunci : aterosklerosis, ekstrak tomat, inflamasi, miR-29b-3p
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Abstract

Effect of The Tommato Extract Supplementation toward Inflammation
Progresivity and miR29b-3p Expression in High-Cholesterol induced Rats

Muchamad Dafip, Winarto, Muhammad Husein Gasem

Introduction:  High  cholesterol  levels  in  blood  plasma  leads  atherosclerotic
conditions, which characterized by LDL-C oxidation in blood vessels. inflammation
and  reslease  TNF-α,  IL-6  and  IL-10.  Tomatoes  reduces  cholesterol  levels  and
scavanges  free  radicals  that  cause  inflammation.Then,  inflammation  and  tomato
consumption releases miRNA that can be used as biomarker or therapeutic target of
atherosclerosis.  One  of  the  important  miRNAs  in  the  endothelium  is  miR-29-3p
which is associated with inflammation, LDL-C and IL-6. This study aims to analyze
the relationship of miR-29b-3p expression and TNF-α, IL-6 and IL-10.
Research Method: This research was pre-post random control design. A total of 24
Sprague Dawley rats were randomly selected and divided into four groups, equally.
The first group, K1 was healthy rats, given only standard feed. Group K2, K3 and K4
were induced with 2 ml of cholesterin/ 200 grBB/ day, then, group K2 was only given
a placebo, K3 was supplemented with atorvastatin 20 mg/ 200 grBB, and K4 was
supplemented with 16 mg/ 200 grBB/ day. Tomato extract was obtained from 50 kg
extracted  using  multilevel  maceration  with  petroleum  ether  as  the  main  solvent.
Blood was colected on day 0 and day 60. The miR-29b-3p expression analysis was
performed by qRT-PCR and TNF-α, IL-6 and IL-10. analyzes were performed using
ELISA. Confirmation of intimal damage was done describing the condition of aorta.
The miR-29b-3, then analzsed using Kruskal-Walis analysis, whereas TNF-α, IL-6
and IL-10 were analysed using one-way ANOVA continued in the LSD test. 
Results and discussion: miR-29b-3p expression in K1 decreased to 0.48 ± 0.03 fold
change, while K2 increased to 2.48x104 ± 3.58x103, in addition, in K2 also showed
an increase in TNF-α to 1270.09%; IL-6 of 59.08%; and IL-10 up to 209.21%. The
increase  was  significantly  different  compared  to  K3  and  K4  mice.  Where  is  the
increase in TNF-α. IL-6, IL-10, respectively 98.96%, 21.79%; and 65.67%. Whereas
in K4, TNF-α, it increased by 59.07%; IL-6 of 23.33%; and IL-10 by 37.75%. The
increase is likely due to ROS because it triggers the activation of the NF-kB signaling
pathway so that TNF-α production has increased, followed by IL-6, IL-10 and miR-
29b-3p. Tomato extract has a high content of lycopene, carotenoids, vitamins C and
E,  acts  as  an  inhibitor  of  ROS and stabilizes  the  production  of  cytokines.  These
results were reinforced by the absence of plaque in the aortic rat group K1, K3 and
K4.
Conclusion: Tomato extract supplementation is able to prevent plaque on the aortic
wall of rats that supported by TNF-α titers, IL-6, IL-10 and miR-29b-3p expression in
the K4 group were lower than the K2 group. Then, TNF-α related on IL-6 and IL-10
miR-29b-3p in all groups.

Keywords: atherosclerosis, tomato extract, inflammation, miR-29b-3p
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