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World Health Organization (WHO) pada tahun 2012 menunjukkan terjadi kematian  

56,5 juta di seluruh dunia, 31% disebabkan oleh penyakit kardivaskuler (17,5 juta) 

(Riskesdas, 2013). Dari seluruh kematian akibat penyakit kardiovaskuler, 7,4 juta (42,3%) di 

antaranya disebabkan oleh Penyakit Jantung Koroner (PJK) dan 6,7 juta (38,3%) disebabkan 

oleh stroke. Shmuely et al (2005) melaporkan kejadian kasus aterosklerosis aorta, 63% akibat 

terinfeksi gen terkait sitotoksik-A (CagA) positif H. pylori, 46,7% terkait dengan CagA-

negatif H. pylori dan 29% tidak terinfeksi H. pylori yang memiliki ateroma pada aorta. 

Beberapa penelitian telah mengidentifikasi prediktor aterosklerosis, berfokus pada 

efek inflamasi oleh agen infeksi seperti Helicobacter pylori (H. pylori). (Yu et al., 2017). H. 

pylori tidak hanya menyebabkan penyakit gastrointestinal tetapi juga dilaporkan 

bermanifestasi di ekstra gastrointestinal seperti penyakit kardiovaskular. Ameriso (2001) 

menyatakan bahwa Deoxy Ribonucleic Acid (DNA) H. pylori didapatkan pada 20 dari 38 plak 

ateroma. Penelitian di Korea menemukan pasien dengan stroke pembuluh darah besar lebih 

mungkin terinfeksi H. pylori (87,7% ) daripada kontrol (60%) (Testerman, 2016)  

Mekanisme aterosklerosis yang disebabkan oleh H. pylori adalah suatu proses 

peradangan. (Aksoy et al., 2015). LPS memungkinkan persistensi H. pylori kronis yang 

menghasilkan peradangan kronis. LPS H. pylori dapat membentuk LPS-TLR4-myeloid 

differential protein-2 (MD-2) melalui aktivasi faktor nuklear B (Kumar et al., 2011; Chmiela 

et al., 2014), sehingga terjadi peningkatan pelepasan sitokin dan peningkatan aktivasi jalur 

pensinyalan pro-inflamasi (Slomiany et al., 2017; Slomiany et al., 2018;  Baj et al., 2021). 

LPS H. pylori memediasi pelepasan IL-8 dan IL-

pelepasan sejumlah besar interleukin dan mediator imun seperti TNF- - -6, IL-10, 

IL-12, IL-18 dan protein kemotaktik monosit 1 (MCP- 1) (Shimoyama et al., 2011; Baj et al., 

2021), molekul adhesi antar sel (ICAM-1) dan molekul adhesi sel vaskular (VCAM-1) 

(Russo, 2001; Consolazio, 2004; Maciorkowska, 2005). 
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TNF-  menginduksi endotel untuk mengekspresikan E-selektin, sedangkan sitokin IL-

1 menginduksi endotel untuk mengekspresikan VCAM-1. (Li et al,, 2007; Libby et al., 2009; 

Chmiela et al., 2015). Infeksi bakteri juga meningkatkan pelepasan IL-8, sebagai neutrophyl 

chemotatic factor (NCF), akan menarik PMN dalam sirkulasi mendekat permukaan endotel 

pembuluh darah. (Kaloorazi et al., 2013; Jamkhanded et al., 2016).  

Penanganan infeksi H. pylori, saat ini menggunakan obat kombinasi antibiotika 

amoksisilin dan klaritromisin (72,3%) dengan obat lansoprazol. (Atharini et al). Penggunaan 

antibiotik pada infeksi H. pylori menyebabkan penurunan tingkat sitokin (Consolazio, 2004). 

Untuk mencegah terjadinya proses inflamasi, di masyarakat menggunakan tanaman Cayratia 

trifolia L (C. trifolia L) (Siriwatanametanon et al., 2010; Feriadi et al., 2018). Antiinflamasi 

tanaman C. trifolia L ditunjukkan melalui kemampuan penghambatan aktivitas NF-

beberapa mediator proinflamasi sitokin seperti PGE2, IL-6, IL-  dan TNF-

batang C. trifolia L memiliki efek antiinflamasi berdasarkan % sel darah merah yang tidak 

lisis, dimana konsentrasi 1000 ppm fraksi etil asetat memiliki efek antiinflamasi yang paling 

baik dengan % sel darah merah tidak lisis sebesar 91,81%, dan memiliki perbedaan bermakna 

dengan kontrol positif (p<0.05) (Ilyas et al., 2021). Namun mekanisme kerja ekstrak tanaman 

C. trifolia L terhadap pencegahan inflamasi yang menginduksi disfungsi endotel belum jelas. 

Penelitian ini merupakan penelitian jenis True Experimental Research yang 

menggunakan Rancangan Acak Lengkap (Completely Randomised Design) untuk 

membuktikan ekspresi NF-  TNF- -6, IL-8, E-selektin dan VCAM-1 lebih rendah pada 

Rattus norvegicus jantan yang dipapar LPS H. pylori tikus model disfungsi endotel setelah 

diberi  ekstrak etanol daun C. trifolia L.  

Penelitian dimulai dengan membagi tikus menjadi 4 kelompok. Kelompok K- yang 

diinduksi larutan garam fisiologis, kelompok K+ yang diinduksi LPS H.pylori, kelompok P1 

yang diinduksi LPS H.pylori dan ekstrak etanol daun C. trifolia L 250 mg/kgBB, kelompok 

P2 yang diinduksi LPS H.pylori dan ekstrak etanol daun C. trifolia L 500 mg/kgBB. Dosis 

didapatkan dari penelitian literatur. 

Hasil penelitian ini menunjukkan rerata ekspresi kadar NF-  kelompok LPS (7,68  

0,32) lebih tinggi dibandingkan dengan kelompok LPS + Ct 250 (6,30  1,84) & LPS + Ct 

500 (5,63  0,32). Rerata ekspresi kadar TNF- LPS (7,43  0,51) lebih tinggi 

dibandingkan dengan kelompok LPS + Ct 250 (7,20  1,22) & LPS + Ct 500 (6,40  0,68). 

Rerata ekspresi kadar IL-6 kelompok LPS (7,50  0,42) lebih tinggi dibandingkan dengan 

kelompok LPS + Ct 250 (4,30  1,49) & LPS + Ct 500 (3,63  1,08). Rerata ekspresi kadar 
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IL-8 kelompok LPS (7,80  0,55) lebih tinggi dibandingkan dengan kelompok LPS + Ct 500 

(5,00  2,45) & LPS + Ct 250 (4,70  1,77). Rerata ekspresi kadar E-selektin kelompok LPS 

(5,95  0,30) lebih tinggi dibandingkan dengan kelompok LPS + Ct 500 (3,30  1,30) & LPS 

+ Ct 250 (2,80  0,57). Rerata ekspresi kadar VCAM-1  kelompok LPS (7,35  0,17) lebih 

tinggi dibandingkan dengan kelompok LPS + Ct 250 (6,23  2,44) & LPS + Ct 500 (4,50  

1,25). 

Pada penelitian ini dapat disimpulkan bahwa pemberian ekstrak etanol daun C. trifolia 

L dosis 500 mg/kgBB membuktikan ekspresi NF- IL-6, IL-8, TNF- -selektin dan 

VCAM lebih rendah pada Rattus norvegicus jantan yang dipapar LPS H. pylori tikus model 

disfungsi endotel setelah diberi  ekstrak etanol daun C. trifolia L. Mekanisme kerja 

pemberian ekstrak etanol daun C. trifolia L mempengaruhi penurunan ekspresi NF- -6, 

TNF- -selektin secara signifikan. Pemberian ekstrak etanol daun C. trifolia L secara 

langsung juga mempengaruhi penurunan ekspresi IL-8 dan penurunan ekspresi VCAM-1. 
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SUMMARY 
 

THE MECHANISM OF THE LEAF ETHANOL EXTRACT OF CAYRATIA 
TRIFOLIA L IN PREVENTS ENDOTHELIAL DYSFUNCTION DUE TO EXPOSURE 

OF LPS HELICOBACTER PYLORY IN MALE RATTUS NORVEGICUS  
                                              STRAIN WISTAR  
 

Judya Sukmana 
 

 
The World Health Organization (WHO) in 2012 showed that 56.5 million deaths 

occurred worldwide, 31% of which were caused by cardiovascular disease (17.5 million) 

(Riskesdas, 2013). Of all deaths from cardiovascular disease, 7.4 million (42.3%) of them 

were caused by coronary heart disease (CHD) and 6.7 million (38.3%) were caused by stroke. 

Shmuely et al (2005) reported the incidence of cases of aortic atherosclerosis, 63% due to 

infection with the cytotoxic A-associated gene (CagA) positive H. pylori, 46.7% associated 

with CagA-negative H. pylori and 29% not infected with H. pylori who had atheroma of the 

aorta. 

Several studies have identified predictors of atherosclerosis, focusing on the 

inflammatory effects of infectious agents such as Helicobacter pylori (H. pylori). (Yu et al., 

2017). H. pylori not only causes gastrointestinal disease but has also been reported to have 

extra gastrointestinal manifestations such as cardiovascular disease. Ameriso (2001) stated 

that Deoxy Ribonucleic Acid (DNA) H. pylori was found in 20 of 38 atheromatous plaques. 

Research in Korea found that patients with large vessel stroke were more likely to be infected 

with H. pylori (87.7%) than controls (60%) (Testerman, 2016). 

The mechanism of atherosclerosis caused by H. pylori is an inflammatory process. 

(Aksoy et al., 2015). LPS enables chronic H. pylori persistence which results in chronic 

inflammation. LPS H. pylori can form LPS-TLR4-myeloid differential protein-2 (MD-2) 

through activation of nuclear factor B (Kumar et al., 2011; Chmiela et al., 2014), resulting in 

increased cytokine release and increased activation of pro-signaling pathways. -inflammation 

(Slomiany et al., 2017; Slomiany et al., 2018; Baj et al., 2021). H. pylori LPS mediates the 

release of IL-8 and IL-

of interleukins and immune mediators such as TNF-, IFN- -6, IL-10, IL-12, IL-18 and 

monocyte chemotactic protein 1 (MCP-1) (Shimoyama et al., 2011; Baj et al., 2021), 

intercellular adhesion molecule (ICAM-1) and vascular cell adhesion molecule (VCAM-1) 

(Russo, 2001; Consolazio, 2004 ; Maciorkowska, 2005).  
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TNF- induces the endothelium to express E-selectin, whereas the IL-1 cytokine 

induces the endothelium to express VCAM-1. (Li et al., 2007; Libby et al., 2009; Chmiela et 

al., 2015). Bacterial infection also increases the release of IL-8, which is a neutrophil 

chemotatic factor (NCF), which attracts circulating PMNs to the endothelial surface of blood 

vessels. (Kaloorazi et al., 2013; Jamkhanded et al., 2016). 

The treatment of H. pylori infection is currently using a combination of antibiotics, 

amoxicillin and clarithromycin (72.3%) with lansoprazole. (Atharini et al). The use of 

antibiotics in H. pylori infection causes a decrease in cytokine levels (Consolazio, 2004). To 

prevent the inflammatory process, the community uses Cayratia trifolia L (C. trifolia L) 

plants (Siriwatananametanon et al., 2010; Feriadi et al., 2018). Anti-inflammatory plant C. 

trifolia L was shown through the ability to inhibit the activity of NF-B and several 

proinflammatory cytokine mediators such as PGE2, IL-6, IL- -

extract of C. trifolia L stems has an anti-inflammatory effect based on the % of unlysed red 

blood cells, where the concentration of 1000 ppm ethyl acetate fraction has the best anti-

inflammatory effect with the % of unlysed red blood cells of 91.81%, and has a significant 

difference with positive control (p<0.05) (Ilyas et al., 2021). However, the mechanism of 

action of C. trifolia L plant extract on the prevention of inflammation that induces endothelial 

dysfunction is not yet clear. 

This study is a True Experimental Research type using a Completely Randomized 

Design to prove that the expression of NF- - -6, IL-8, E-selectin and VCAM-1 

was lower in male Rattus norvegicus exposed to LPS H. pylori rat model of endothelial 

dysfunction after being given the ethanolic extract of the leaves of C. trifolia L. 

The study began by dividing the rats into 4 groups. Group K- induced by 

physiological saline solution, group K+ induced by LPS H.pylori, group P1 induced by LPS 

H.pylori and ethanol extract of the leaves of C. trifolia L 250 mg/kgBW, group P2 induced by 

LPS H.pylori and ethanol extract of the leaves of C .trifolia L 500 mg/kgBW. Doses were 

obtained from literature research. 

The results of this study showed that the mean expression of NF-

group (7.68 0.32) was higher than the LPS + Ct 250 group (6.30 1.84) & LPS + Ct 500 (5.63 

0). ,32). The mean expression of TNF- levels in the LPS group (7.43 0.51) was higher than 

the LPS + Ct 250 (7.20 1.22) & LPS + Ct 500 group (6.40 0.68). The mean expression of IL-

6 levels in the LPS group (7.50 0.42) was higher than the LPS + Ct 250 (4.30 1.49) & LPS + 

Ct 500 (3.63 1.08) groups. The mean expression of IL-8 levels in the LPS group (7.80 0.55) 

was higher than the LPS + Ct 500 (5.00 2.45) & LPS + Ct 250 (4.70 1.77) groups. The mean 
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expression of E-selectin levels in the LPS group (5.95 0.30) was higher than the LPS + Ct 

500 (3.30 1.30) & LPS + Ct 250 (2.80 0.57) groups. The mean expression of VCAM-1 levels 

in the LPS group (7.35 0.17) was higher than the LPS + Ct 250 (6.23 2.44) & LPS + Ct 500 

(4.50 1.25) groups. 

In this study, it can be concluded that the administration of the ethanolic extract of the 

leaves of C. trifolia L at a dose of 500 mg/kg BW proved that the expression of NF- -6, 

IL-8, TNF- -selectin and VCAM was lower in male Rattus norvegicus exposed to LPS H. 

pylori rat model of endothelial dysfunction after being given ethanolic extract of C. trifolia L. 

leaves. The mechanism of action of administration of ethanolic extract of C. trifolia L. leaves 

significantly affected the decrease in the expression of NF- -6, TNF- -selectins 

significantly. The administration of ethanolic extract of C. trifolia L leaves also directly 

affected the decrease in IL-8 expression and VCAM-1 expression. 
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ABSTRAK 
 

MEKANISME KERJA EKSTRAK ETANOL DAUN CAYRATIA TRIFOLIA L 
DALAM MENCEGAH  DISFUNGSI ENDOTEL AKIBAT PAPARAN LPS 

HELICOBACTER PYLORI  PADA TIKUS RATTUS NORVEGICUS STRAIN 
WISTAR JANTAN 

 
Judya Sukmana 

 

 
Latar Belakang : Kasus atherosklerosis akibat infeksi H. pylori mengalami peningkatan dan 
memainkan peran penting dalam proses inflamasi sehingga dapat menginduksi disfungsi 
endotel. Masyarakat menggunakan ekstrak tanaman C. trifolia L sebagai antiinflamasi tetapi 
mekanisme kerja ekstrak tanaman C. trifolia L terhadap pencegahan inflamasi dan disfungsi 
endotel belum jelas. 
Tujuan : Menjelaskan mekanisme kerja ekstrak etanol daun C. trifolia L  terhadap 
pencegahan peningkatan inflamasi dan disfungsi endotel akibat paparan LPS H. pylori. 
Metode : True Experimental Research yang menggunakan desain penelitian Completely 
Randomised Design. Unit eksperimentalnya 32 tikus (Rattus norvegicus). Tikus dibagi 4 
kelompok. Kelompok K- diinduksi larutan garam fisiologis, kelompok K+ diinduksi LPS 
H.pylori, kelompok P1 diinduksi LPS H.pylori dan ekstrak etanol daun C trifolia L 250 
mg/kgBB, kelompok P2 diinduksi LPS H.pylori dan ekstrak etanol daun C trifolia L 500 
mg/kgBB. 
Hasil : Rerata ekspresi kadar NF-  kelompok LPS (7,68  0,32) lebih tinggi dibandingkan 
dengan kelompok LPS + Ct 250 (6,30  1,84) & LPS + Ct 500 (5,63  0,32). Rerata ekspresi 
kadar TNF- LPS (7,43  0,51) lebih tinggi dibandingkan dengan kelompok LPS + 
Ct 250 (7,20  1,22) & LPS + Ct 500 (6,40  0,68). Rerata ekspresi kadar IL-6 kelompok 
LPS (7,50  0,42) lebih tinggi dibandingkan dengan kelompok LPS + Ct 250 (4,30  1,49) & 
LPS + Ct 500 (3,63  1,08). Rerata ekspresi kadar IL-8 kelompok LPS (7,80  0,55) lebih 
tinggi dibandingkan dengan kelompok LPS + Ct 500 (5,00  2,45) & LPS + Ct 250 (4,70  
1,77). Rerata ekspresi kadar E-selektin kelompok LPS (5,95  0,30) lebih tinggi 
dibandingkan dengan kelompok LPS + Ct 500 (3,30  1,30) & LPS + Ct 250 (2,80  0,57). 
Rerata ekspresi kadar VCAM-1  kelompok LPS (7,35  0,17) lebih tinggi dibandingkan 
dengan kelompok LPS + Ct 250 (6,23  2,44) & LPS + Ct 500 (4,50  1,25).  
Kesimpulan : Ekspresi NF- IL-6, IL-8, TNF- -selektin dan VCAM-1 lebih rendah 
pada Rattus norvegicus jantan yang mengalami disfungsi endotel akibat paparan H. pylori 
setelah diberi  ekstrak etanol daun C. trifolia L. Mekanisme kerja pemberian ekstrak etanol 
daun C. trifolia L mempengaruhi penurunan ekspresi NF- -6, TNF- -selektin 
secara signifikan. Pemberian ekstrak etanol daun C. trifolia L secara langsung juga 
mempengaruhi penurunan ekspresi IL-8 dan penurunan ekspresi VCAM-1.  
 
Kata kunci : LPS H. pylori, NF- sitokin proinflamasi, C. trifolia L, disfungsi endotel 
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ABSTRACT 

 

THE MECHANISM OF THE LEAF ETHANOL EXTRACT OF CAYRATIA 
TRIFOLIA L IN PREVENTS ENDOTHELIAL DYSFUNCTION DUE TO EXPOSURE 

OF LPS HELICOBACTER PYLORY IN MALE RATTUS NORVEGICUS   
STRAIN WISTAR 

  
Judya Sukmana 

 
Background: The cases of atherosclerosis caused by H. pylori infection have increased and 
play an important role in the inflammatory process that can cause endothelial dysfunction. 
People use C. trifolia L extract as an anti-inflammatory agent, but the mechanism of action of 
C. trifolia L extract in preventing inflammation and endothelial dysfunction is still unknown. 
Objective: Mechanism of action of the ethanolic extract of C. trifolia L leaves in preventing 
increased inflammation and endothelial dysfunction caused by exposure to LPS H. pylori. 
Methods: True Experimental Research that uses a Completely Randomized Design research 
design. The experimental unit was 32 rats (Rattus norvegicus). Rats were divided into 4 
groups. Group K- was induced by physiological saline solution, group K+ was induced by 
LPS H.pylori, group P1 was induced by LPS H.pylori and ethanol extract of leaves C trifolia 
L 250 mg/kgBW, group P2 was induced by LPS H.pylori and ethanol extract of leaves C 
trifolia L 500 mg/kgBW. 
Results: The mean expression of NF-
the LPS + Ct 250 group (6.30 1.84) & LPS + Ct 500 (5.63 0.32 ). The mean expression of 
TNF- levels in the LPS group (7.43 0.51) was higher than the LPS + Ct 250 (7.20 1.22) & 
LPS + Ct 500 group (6.40 0.68). The mean expression of IL-6 levels in the LPS group (7.50 
0.42) was higher than the LPS + Ct 250 (4.30 1.49) & LPS + Ct 500 (3.63 1.08) groups. The 
mean expression of IL-8 levels in the LPS group (7.80 0.55) was higher than the LPS + Ct 
500 (5.00 2.45) & LPS + Ct 250 (4.70 1.77) groups. The mean expression of E-selectin levels 
in the LPS group (5.95 0.30) was higher than the LPS + Ct 500 group (3.30 1.30) & LPS + Ct 
250 (2.80 0.57). The mean expression of VCAM-1 levels in the LPS group (7.35 0.17) was 
higher than the LPS + Ct 250 (6.23 2.44) & LPS + Ct 500 (4.50 1.25) groups.. 
Conclusion: Expression of NF- -6, IL-8, TNF- -selectin and VCAM-1 were lower 
in male Rattus norvegicus who experienced endothelial dysfunction due to H. pylori exposure 
after being given ethanol extract of C. trifolia L leaves. The mechanism of action of the 
ethanol extract of the leaves of C. trifolia L significantly decreased the expression of NF-
IL-6, TNF- -selectin. The administration of ethanolic extract of C. trifolia L leaves 
also directly affected the decrease in IL-8 expression and VCAM-1 expression. 
 
Keywords: LPS H. pylori, NF-B, proinflammatory cytokines, C. trifolia L, endothelial 
dysfunction 
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IKK =  
IL-1 = interleukin-1 
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LDL-Ox = oxidized low-density lipoproptein = small dense LDL 
LPS = lipopolisakarida 
L-selectin = leucocyte selectin 
MCP-1 = macrofag chemotaxis protein-1 
MMP-9 = matrix metalloproteinase-9 
MYD88 = Myeloid differentiation primary response 88 

 
Na CMC 

= macrofag 
= Carboxymethyl Cellulose Sodium 

NCF = neutrophyl chemotatic factor 
NF-  = nuclear factor kappa-light-chain-enhancer of activated B 
NO = nitric oxide 
O2 = oksigen 
PAI-1 = plasminogen activator inhibitor-1 



 
 

xxvii 
 

PAI-2 = plasminogen activator inhibitor-2 
PBS = phosphate buffer saline 
PBST = phosphate buffer saline tween 
PCR = polymerase chain reaction 
PGE1 = prostaglandin E2 
PJK = penyakit jantung koroner 
PMN = polymorphonuclear 
P-selectin = platelet selectin 
ROS = reactive oxygen species 
TC = trigliserida cholesterol 
TG = trigliserida 
TGF-  = transforming growth factor-  
Th1 = T helper 1 
Th2 = T helper 2 
TNF-  = tumor necrosis factor-alpha 
VacA = vacuolating cytotoxin 
VCAM-1 = vascular cells adhesion molecule-1 
VEGF 
VWF 

= vascular endothelial growth factor 
= Von Willebrand Factors 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  


