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Abstract. Background Coronary Heart Disease (CHD) is one of the leading causes of death 

in developed and developing countries.  Syzygium polyanthum leaf (daun salam) are reported 

to have anti-inflammatory, antioxidant, antidiabetic, antimicrobial, antihypertensive, 

antitumor, antidiarrheal, acetylcholinesterase inhibition, and lipase inhibitory activity. The 

purpose of this study was to prove the effect of bay leaf extract (Syzygium polyanthum) on 

serum interleukin (IL)-10 levels in the heart of Wistar Strain Mice Model of Acute Coronary 

Syndrome (ACS). Methods This is an experimental study to compare the IL-10 level in 32 

ACS mice which were divided into 8 groups. Serum IL-10 values were collected and 

analyzed according to the corresponding group with and without bay leaf extract 

administration, on day 1,4,7, and 14. Result: There is an IL-10 value increasing with the 

duration of examination following the onset of ACS induction. The highest average IL-10 

value was found on the 14th day, in the two groups. On the same day, it was seen that the 

treatment group had a higher IL-10 value compared to the control group (p<0.001). The result 

showed that the concentration of IL-10 was significantly greater among the treatment group, 

which  reveal the potential benefit of bay leaf extract in patients with ACS. Conclusion: 

There was found a significant difference of serum IL-10 between Wistar Strain Mice Model 

of ACS that was given S. polyanthum leaf extracts. S. polyanthum leaf extract has quite 

extensive benefits in the cardiovascular system. 
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Abstrak. Latar Belakang Penyakit Jantung Koroner (PJK) merupakan salah satu penyebab 

kematian utama di negara maju dan berkembang. Daun salam (Syzygium polyanthum) 

dilaporkan memiliki aktivitas antiinflamasi, antioksidan, antidiabetes, antimikroba, 

antihipertensi, antitumor, antidiare, penghambatan asetilkolinesterase, dan penghambatan 

lipase. Tujuan. Penelitian ini untuk membuktikan pengaruh ekstrak daun salam (Syzygium 

polyanthum) terhadap kadar interleukin serum (IL) -10 pada jantung mencit model sindroma 

coroner akut (SKA). Metode Penelitian ini merupakan penelitian eksperimental untuk 

membandingkan kadar IL-10 pada 32 mencit SKA yang dibagi menjadi 8 kelompok. Nilai 

IL-10 serum dikumpulkan dan dianalisis pada hari ke 1,4,7, dan 14, sesuai kelompok dengan 

dan tanpa pemberian ekstrak daun salam. Hasil: Terjadi peningkatan nilai IL-10 sesuai lama 

waktu pemeriksaan mengikuti permulaan induksi SKA. Nilai rata-rata IL-10 tertinggi 

ditemukan pada hari ke-14, pada kedua kelompok. Pada hari kelompok perlakuan memiliki 

nilai IL-10 yang lebih tinggi dibandingkan dengan kelompok kontrol (p<0,001). Hasil 

penelitian ini menunjukkan bahwa konsentrasi IL-10 secara signifikan lebih besar pada 

kelompok perlakuan, yang menunjukkan adanya potensi manfaat ekstrak daun salam. 

Kesimpulan: Ditemukan perbedaan yang signifikan IL-10 serum antara Mencit Wistar 
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Model SKA yang diberi ekstrak daun S. polyanthum. Ekstrak daun S. polyanthum memiliki 

manfaat yang luas terhadap sistem kardiovaskular. 

Kata Kunci: Daun Salam, Interleukin-10, Sindroma Koroner Akut, Syzygium 

polyanthum 
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1 Introduction 

Coronary Heart Disease (CHD) is one of the leading causes of death in developed and 

developing countries, including Indonesia. This disease shows progression throughout the 

years, especially with the availability of diagnostic facilities.[1] Data in Indonesia 

according to the Riset Kesehatan Dasar (RISKESDAS) in 2018 showed that the 

prevalence of cardiovascular disease increases with age.[2] 

IL-10 is an immunoregulatory cytokine produced by various types of cells, including 

activated monocytes, macrophages, and lymphocytes. IL-10 has many anti-inflammatory 

properties and has been shown to have a protective role, both in the formation of 

atherosclerotic lesions and their stability reported in animal studies. A study conducted in 

ACS patients suggests that IL-10 biological action demonstrates a protective role both in 

atherogenesis and plaque susceptibility.[3] A study in patients with ACS found that 

elevated IL-10 levels at baseline were a strong and independent predictor of reduced risk 

of death and myocardial infarction at 6 months of follow-up.[4] 

S. polyanthum or locally called bay leaf (daun salam) is a plant that has been well known 

by the community, and is widely used as spice or flavoring because it has a distinctive 

aroma. In addition, bay leaves are also used for alternative medicine because these plants 

are easily obtained and considered efficacious. Bay leaves are known as salam in Java, 

Madura, and Sunda, kastolam in Kangean and Sumenep, manting in Java, and meselengan 

in Sumatra.[5] 

An initial phytochemical screening study conducted by Kusuma et al revealed that the 

raw leaves and fruits of S. polyanthum contain carbohydrates, tannins, alkaloids, steroids, 

triterpenoids, and flavonoids, while mature fruits contain saponins, carbohydrates, 

tannins, alkaloids, triterpenoids, and flavonoids.[6] 

At present, S. polyanthum leaves are reported to have anti-inflammatory, antioxidant, 

antidiabetic, antimicrobial, antihypertensive, antitumor, antidiarrheal, 

acetylcholinesterase inhibition, and lipase inhibitory activity.[7] S. polyanthum leaf 

extract can also reduce heart inflammation caused by myocardial infarction in a mouse 
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model, reflected by a decrease in levels of C-reactive protein and Myeloperoxidase. [8] 

Recent study by Hasan et al showed that there were significant increases in IL-10 level 

since day 1 in ACS model mice treated with S. polyanthum leaf extract.[8] 

The purpose of this study was to prove the effect of bay leaf extract (S. Polyanthum) on 

IL-10 levels in the heart of Wistar Strain Mice Model of ACS. 

2 Methods  

This was an experimental research using posttest with control group design. IL-10 levels 

can be assessed through plasma. In humans it is difficult to carry out conditioning of a 

homogeneous ACS and due to ethical reasons so as to determine the effect of giving bay 

leaf extract (S. Polyanthum) used an experimental animal model of ACS. The 

experimental animal used in this study was Wistar strain white rat (Rattus norvergicus, 

sp). This study used ACS model mice which are grouped into a control group and an 

experimental group. The control group was provided because of the high mortality risk 

of ACS model used and to reduce treatment bias on the same subject. 

The research was conducted at the Department of Biochemistry and Molecular Biology, 

Faculty of Medicine, Universitas Brawijaya, Malang during November 2019 - February 

2020. 

Based on the results of sample calculation, the number of samples for each treatment 

group is 4 samples. The procedure of the ACS model and bay leaf extract follows the 

method mentioned in similar research by Hasan et al [8]. The procedure of making the 

bay leaf extract started first by taking the plants taken from one location only. The plants 

were then washed and the leaves were dried naturally under direct sunlight or aerated and 

then stored in a suitabale container.  The leaf ethanol extract was prepared by maceration 

method by weighing 300 g of bay leaf simplicial powder, then placing it in a closed container 

(macerator), adding 3 liters of 70% ethanol. It would then needed to be stirred for the first 6 

hours and let stand for 18 hours, stirred occasionally. Afterwards, it was filtered using cotton 

and filter paper, and the filrtare was collected (macerate I). The waste obtained was put back into 

the macerator container, and then 70% ethanol was added as much as half of the extraction volume 

I. Then the maceration process was repeated  by soaking, stirring, settling and filtering to obtain 

macerate II. The next step was to mix macerate I and macerate II, then steam the macerate using 

a Rotavapor tool at a temperature of 40oC, until a thick extract was obtained. Enter the thick 

extract into a plastic pot then label it. The extract was dissolved in a 0.5% carboxyl methyl 

cellulose sodium (CMC-Na) suspension solution and administered through a nasogastric 
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tube (using a syringe). The control group was given the same volume of normal saline 

solution through a nasogastric tube (using a syringe) 

The sample will be divided into 8 randomly selected groups (4 groups as control and 4 

others as treatment groups, who will undergo examinations on day 1, 4, 7, and 14). The 

first group was ACS group that did not receive any intervention and was examined for 

the serum IL-10 on day 1. The second group was ACS group that received S. polyanthum 

leaf extract and was examined for the serum IL-10 on day 2. The thirrd group was ACS 

group that did not receive any intevention and was examined for the serum IL-10 on day 

4. The fourth group was ACS group that received S. polyanthum leaf extract and was 

examined for the serum IL-10 on day 4. The fifth group was ACS group that did not 

receive any intervention and was examined for the serum IL-10 on day 7. The sixth group 

was ACS group that did not receive any intervention and was examined for the serum IL-

10 on day 14. The last group was ACS group that received S. polyanthum leaf extract and 

was examined for the serum IL-10 on day 14. The serum IL-10 levels were examined 

using the enzyme-linked immunosorbent assay (ELISA) method from blood samples. 

All data obtained in this study were collected and explained on each variable obtained. 

The ANOVA test was used to find significant mean differences between groups of 

samples. The p value that was considered significant was <0.05. Post-hoc test will be 

conducted following significant result. 

3 Results 

This study used 32 mice which were divided into 8 groups. Serum IL-10 values were 

collected and analyzed according to the corresponding group. Prior to the one-way 

ANOVA test, we conducted Lavene’s test of equality of error variance, resulted in 0.138 

significance value which indicates that the data were eligible to one-way ANOVA test. 

Details were presented in table 1.     
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Table 1 The effect of S. polyanthum extract on Serum IL-10 

Group  Serum IL-10 (ng/mL) 

(mean ± SD) 

p 

Control  <0.001* 

Day 1 5.00±1.73  

Day 4 7.45±0.57  

Day 7 8.67±2.78  

Day 14 11.94±4.03  

Treatment   

Day 1 12.34±3.65  

Day 4 19.32±3.12  

Day 7 31.93±9.38  

Day 14 33.63±4.82  

         *one-way ANOVA 

In Table 1 it can be seen that there is an IL-10 value increasing with the duration of 

examination following the onset of ACS induction. The highest average IL-10 value was 

found on the 14th day, in the two groups. On the same day, it was seen that the treatment 

group had a higher IL-10 value compared to the control group. One-way ANOVA 

statistical test results yield a p-value <0.001 which shows the statistical significance of 

this result.  

Following the significant result of the one-way ANOVA, we conducted a post-hoc test using 

Turkey HSD method to determine which of the groups has significant difference. The result were 

showed in Table 2.  

Table 2 Post-hoc analysis between control and treatment group (p-value) 

  Treatment Group 

Control Group Day 1 Day 4 Day 7 Day 14 

Day 1 0.51 0.02* 0.00* 0.00* 

Day 4 0.87 0.07 0.00* 0.00* 

Day 7 0.96 0.13 0.00* 0.00* 

Day 14 1.00 0.50 0.01* 0.00* 

            * value < 0.05 considered significant 



Journal of Endocrinology, Tropical Medicine, and Infectiouse Disease (JETROMI) Vol. 02, No. 3, 2020                        158                                                          

 

Post-hoc analysis showed that most of the differences between control and treatment 

group were significant at day 7 and day 14, suggesting that the effect of the treatment 

began to appear at day 7.  

4 Discussion 

Coronary atherosclerosis, also known as coronary heart disease, is caused by myocardial 

ischaemia, hypoxia, and necrosis due to stenosis or blocked arteries lumen secondary to 

coronary artery atherosclerosis. Myocardial infarction is the most common type of heart 

disease. Many researchers hypothesize that the immune and inflammatory response is an 

important cause of coronary heart disease. The exact mechanism of action of IL-10 in 

atherosclerotic disorders and plaque formation has not been fully clarified. Potentially, 

this mechanism can involve inflammation downregulation, coagulation and matrix 

degradation. In addition, IL-10 has anti-apoptotic properties in various cell types, and it 

has been suggested that IL-10 can modulate plaque stability, at least in part, through anti-

apoptotic mechanisms.[3,9,10] 

It appears that with the concentration measurement technique (ELISA), there was a 

significant increase in IL-10 levels in the ACS model with S. polyanthum leaf extract 

therapy. Based on research conducted S. polyanthum leaves contain steroid compounds, 

phenolics, saponins, flavonoids and alkaloids.[11,12] The main compound contained in 

the leaves of S. polyanthum is flavonoids. Flavonoids are polyphenol compounds that 

have anti-inflammatory, anti-platelet, anti-cholesterol, anti-diabetes and anti-oxidant 

benefits. Flavonoids contained in the leaves of S. polyanthum are quercetin and 

fluoretin.[12,13] It is known that IL-10 will be regulated positively by macrophages, in 

the presence of steroids. This proves that flavonoid compounds and steroids in S. 

polyanthum leaves can increase IL-10 levels. 

Previous studies on S. polyanthum leaf extract have been reported to have other 

cardiovascular benefits. Previous studies by Ismail et al [14] reported that water and 

methanol extracts of S. polyanthum leaves significantly lowered blood pressure in normal 

Wistar-Kyoto (WKY) mice and spontaneous hypertension by administering the extract 

intravenously. To achieve a simulation of traditional consumption methods, a more recent 

study by Ismail et al [15] examined the effects of S. polyanthum leaf extract given orally 

in WKY rats and conscious spontaneous hypertension, where the results of the study 

reported the administration of S. polyanthum leaf extract by oral route significantly 

reduces blood pressure in rats with spontaneous hypertension, but not in normal mice.[15] 
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Regarding the mechanism of antihypertensive effect, studies have shown the possibility 

of S. polyanthum leaf extract to cause antihypertensive effects through vasorelaxation 

[16] and by inhibiting angiotensin-converting enzyme (ACE).[17] 

Also related to the process of plaque formation, Prahastuti et al [13] reported that 

administration of S. polyanthum leaf extract reduced blood cholesterol levels in the 

dyslipidemic rats model, and there was no significant difference with simvastatin 

administration. Scchitano et al [18] in their systematic study concluded that various 

phytochemicals such as carotenoids, flavonoid polyphenols and non-flavonoids, have 

been reported to have a role in preventing dyslipidemia through various mechanisms, 

which will ultimately prevent atherosclerosis. S. polyanthum leaf extract can also reduce 

heart inflammation caused by myocardial infarction in mouse models, reflected by a 

decrease in levels of CRP and MPO.[8] 

5 Conclusion 

There was found a significant difference of serum IL-10 between Wistar Strain Mice Model 

of ACS that was given S. polyanthum leaf extracts. The IL-10 S. polyanthum leaf extract 

has quite extensive benefits in the cardiovascular system, but further research is needed 

to confirm further findings, and examine the side effects and toxicity before they can be 

used clinically.  
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