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Abstract 

The present study sought to investigate a role for Syzygium cumini on VCAM-1 and ICAM-1 

expression in endothelial cells induced by plasma from preeclamptic patients. Endothelial 

cells were obtained from human umbilical vascular endothelial cells. At confluency, 

endothelial cells were divided into five groups, which included control (untreated), 

endothelial cells exposed to 2% plasma from preeclamptic patients (PP), endothelial cells 

exposed to PP in the presence of ethanolic extract of Syzygium cumini (PP + SC) at the 

following three doses: 100; 200; and 400 ppm. Analysis of ICAM-1 and VCAM-2 level were 

done by immunohistochemistry technically. This increase in VCAM-1 was significantly (P < 

0.05) attenuated by both the 200 and 400 ppm treatments of Syzygium cumini extract. Plasma 

from PP significantly increased ICAM-1 levels compared to untreated cells. This increase in 

ICAM-1 was significantly attenuated by the 400 ppm doses of the extract. In conclusion, 

Syzygium cumini extract prohibits the increase in VCAM-1 and ICAM-1 in endothelial cells 

induced by plasma from preeclamptic patients. Therefore this may provide a natural therapy 

for attenuating the adhesion molecule induced by endothelial dysfunction found in this 

pregnancy complication. 
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Introduction 

Preeclampsia (PE) is a specific syndrome that is characterized by an increase in blood 

pressure (> 140/90 mm Hg), proteinuria, and edema [1]. This health problem is one of the 

causes of high maternal and perinatal morbidity and mortality with unclear etiology. Poor 

placental perfusion accompanied by the endothelial cell dysfunction and a disturbed balance 

of angiogenic factors may all contribute to this disorder. Poor placental perfusion leads to the 

release of soluble placental-derived antiangiogenic and inflammatory factors into the maternal 

circulation and subsequent endothelial dysfunction [3].  

Vascular endothelial cells are activated during oxidative stress, which marked by increasing 

expression of adhesion molecules. Physiologically, the VCAM-1 and ICAM-1 are present in 

the membranes of endothelial cells in low expressions. When the stimulus presence, this 

molecule will upregulated [4]. In preeclampsia, this adhesion molecules levels showed 

significant correlations with blood pressure values, renal and liver function markers [5]. In 

order to inhibits this dysfunction, a new approach by herbal treatment may promise. Recently, 

there were limited studies regarding the application of active compound from plants for 

preeclampsia [6-9]. 

Syzygium cumini known as Java plum is a small, ovoid form, purple-red to black color when 

ripe fruit. This Myrtaceae family originates from Indonesia [10]. This fruit was containing a 

fleshy pink or almost white pulp with an astringent taste performs several biofunction as 

radioprotective, gastroprotective, antioxidant, and antiinflammatory [11-15]. The antioxidant 

action of Syzygium cumini fruits is better than catechin or Trolox [16]. As far as we know, 

there was no information in the published literature about the role of Syzygium cumini on 

adhesion molecule expression in endothelial cells. The present study sought to investigate a 

role for Syzygium cumini on VCAM-1 and ICAM-1 expression in endothelial cells induced by 

plasma from preeclamptic patients. 

Material and Methods 

Syzygium cumini extraction 

Syzygium cumini was obtained from the Depok region, West Java, Indonesia (6° 22' 21 S 106° 

49' 39 E). Drying was done by distinguishing fruit from seed then dry in oven (80
o
C) or 
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sunlight. Extraction was done by blending fruit using juicer to get 100 g powder. A hundred 

grams of powder was then added to 900 ml 70% ethanol in 1 liter Erlenmeyer flask. The 

solution was allowed to evaporate overnight. The next day, upper layers were collected and 

connected to an evaporation apparatus. Extracted specimen were stored in -40
o
C.  

Collection of plasma preeclamptic patients 

Prior to blood collection all patients signed the informed consent which approved by Health 

Research Ethics Committee of the Faculty of Medicine Brawijaya University. Clinical 

characteristics of preeclamptic patient were systolic blood pressure (150 mmHg), diastolic 

blood pressure (110 mmHg), and proteinuria (3+) on dispstick. Plasma was isolated from 10 

mL of whole blood that was collected from preeclampsia patients using citrate as an 

anticoagulant. For this purpose, blood was centifuge at 1000g, 10 minutes for 4
o
C. Plasma 

was used in cell culture experiments as detailed below. 

Endothelial cells isolation and culture 

Human umbilical vein endothelial cells  (HUVECs) were obtained from pregnant women who 

met the following criteria: a healthy pregnancy (hemoglobin level  10 g/dl) accompanied by 

section cesarean delivery (38 weeks of gestation). Immediately postpartum, 20 cm of the 

umbilical cord was placed in Cord solution (Hank’s Balance salt solution (HBSS) 100 ml, 

gentamycine, sodium hydrogen bicarbonate dan phenol red 4 ml, HEPES solution 2 ml, 

deionized water) from 4
o
C and kept cold until endothelial cells were isolated. Endothelial cell 

isolation was performed no greater that 12 hours after delivery. 

Umbilicus cleared of tissue and blood clot with alcohol. Cannula inserted ± 1.5 cm deep at 

one end of the vein, and tied as tightly as possible. Veins were washed with PBS using a 

pipette to clean, then end without cannula is clamped tightly. Eight milliliters of collagenase 

inserted into the vein with the syringe still attached and clamped, then held by hand for ± 8 

minutes. The solution obtained is then centrifuged at 1000 rpm for 8 minutes. Pellet was 

homogenized with culture medium (medium 199, gentamycin, bicarbonate phenol red, 

glutamine) plus newborn calf plasma). Pellets were inserted into the well 24 pieces that have 

been coated with gelatin, were grown in an incubator until the monolayer. Cell cultures are 

washed every day with plasma free media and new media is replaced. Cell were allowed to 
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grow to confluence at 37
o
C 95%O2 5%CO2. Once confluent, cells wells was divided into 4 

replicated including an untreated group; cells treated with 2% plasma preeclamptic patients 

(PP); PP + the ethanolic extract from Syzygium cumini  (SC, 100 ppm); PP + SC (200 ppm); 

and PP + SC (400 ppm) [17].  

Plasma and extract treatment 

Endothelial cell cultures were incubated at 37⁰C for 72 hours in DMEM containing 20% FBS 

(v / v), with the addition of 2% plasma of preeclampsia. As control cells were cultured 

without added plasma preeclampsia. Then the cell cultures were washed 3 times with PBS, 

incubated with Syzygium cumini extract (100 ppm, 200 ppm and 400 ppm) at a temperature of 

37⁰C. 

Analysis of VCAM-1 and ICAM-1 

Levels of VCAM-1 and ICAM-1 were determined in the endothelial cell culture using the 

immunohistochemistry method. The procedure was performed according the previous studies. 

Ethics 

This study was approved by the Health Research Ethics Committee of the Faculty of 

Medicine Brawijaya University. 

Statistical analysis 

Data are presented as mean ± SD and differences between groups were analyzed using one 

way ANOVA with SPSS 17.0 statistical package. The post Hoc test was used if the ANOVA 

was significant. P < 0.05 was considered statistically significant. 

Results 

Table 1 presents the VCAM-1 and ICAM-1 levels in the cell culture media from each 

endothelial cell experimental group. The level of VCAM-1 was significantly greater in the PP 

group compared to the untreated control group (P < 0.05). Out of the 100 ppm, 200 ppm, and 

400 ppm doses of Syzygium cumini extract, only the two highest doses significantly prevented 

PP-induced increase in VCAM-1 level. There was no significant different between the effects 
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of these two highest doses. The ICAM-1 levels were significantly higher in the PP group 

compared to the untreated group (P < 0.05). These increased levels of ICAM-1 in the PP 

group were significantly reduced by 400 ppm administration of Syzygium cumini extract.  

Table 1. Level of VCAM-1 and ICAM-1 of endothelial cells induced by plasma preeclamptic patients 

   PP + Syzygium cumini 

Level  Control PP 100 ppm 200 ppm 400 ppm 

VCAM-1 (%) 9.30  4.36 87.53 ± 7.58
a 

81.73 ± 7.72
a 

67.33 ± 10.14
abc 

61.87 ± 9.97
abc 

ICAM-1 (%) 11.65  1.16 85.78 ± 10.10
a 

67.58 ± 12.61
a 

53.46 ± 17.56
a 

41.15 ± 16.70
ab 

Note: values are presented as mean  SD; 
a
p<0.05; in comparison with control group; 

b
p<0.05; in 

comparison with PP group; 
c
p<0.05; in comparison with first dose administered group; VCAM-1: 

vascular cell adhesion molecule-1; ICAM-1: intercellular adhesion molecule-1;  PP: plasma 

preeclamptic patients; ppm: part per million; %: percentage. 

 

Discussion 

Cellular forms of adhesion molecules mediate specific steps of leukocyte–endothelial cell 

interaction. The VCAM-1 functions as a transmembrane receptor for the vascular endothelial 

cell membrane and recruits leukocyte to the sites of inflammation. The key function of 

ICAM-1 is the regulation of leukocyte migration to the endothelium and leukocyte activation 

[18]. We found that the level of VCAM-1 and ICAM-1 were significantly higher in the media 

from endothelial cells treated with plasma from preeclamptic women compared with untreated 

cells (P < 0.05). Our finding showed that plasma from preeclamptic women able to 

upregulates the VCAM-1 and ICAM-1 of endothelial cells. This increased level of VCAM-1 

and ICAM-1 indicate alterations in cellular functions [19, 20]. The source of the inflammatory 

stimulus during preeclampsia seems to be the placenta, which driven by cytokine [21]. These 

inflammatory signals will induce the synthesis, expression, and shedding of VCAM-1 or 

ICAM-1 in endothelial cells [19, 20]. 

Only the two highest doses of Syzygium cumini extract significantly prevented PP-induced 

increase in VCAM-1 level. For ICAM-1, these increased levels in the PP group were 
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significantly reduced by the highest dose administration of Syzygium cumini extract. We 

hypothesized that the antioxidant of Syzygium cumini inhibits upregulation of VCAM-1 and 

ICAM-1 of endothelial cells [22-24]. For the difference effect from VCAM-1 or ICAM-1, 

there is evidence that there is antioxidant-sensitive transcriptional regulatory mechanism for 

VCAM–1 gene expression. Cytokine-activated VCAM–1 gene expression in cultured human 

umbilical vein endothelial cells may be almost completely inhibited by the addition of 

antioxidants. In contrast, the addition of antioxidants does not suppress the cytokine-induced 

ICAM–1 gene expression [25].  

In conclusion, Syzygium cumini extract prohibits the increase in VCAM-1 and ICAM-1 in 

endothelial cells induced by plasma from preeclamptic patients. Therefore, in clinical setting 

this may provide an herb therapy for balancing the VCAM-1 and ICAM-1 induced by 

endothelial dysfunction found in this pregnancy complication. 
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