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Introduction
Studying the biological attraction of coffee diterpene has gain substantial attention, in these decades. Several studies have

exhibited a strong association between coffee-specific diterpenes, cafestol and kahweol, and reduced risk for certain types of

cancer (1). According to the literature reviews, free cafestol and kahweol revealed anti-angiogenic properties in vitro and ex

vivo models (2,3,4). Nevertheless, free diterpenes are found in small quantities (0.7-3.5%) in green and roasted beans (5).

However, the anti-angiogenic properties of diterpene esters, which compose up to 98% of coffee diterpenes, remain unclear so

far. Angiogenesis plays a crucial role in the growth and metastasis of tumors (3,4). In addition, angiogenesis is a complex

process that has a vital role in tumor growth. Therefore, multi-target compounds are of interest due to their ability to prevent

different angiogenic steps and may be introduced in the clinic (2). Therefore, the present paper aimed to characterize and

compare the effect of two compounds present in coffee on angiogenesis in an ´in vitro´ model. The chemical structure of the

compounds analyzed in the present study is shown in Figure 1.

Cafestol palmitate (CP)

Kahweol palmitate (KP)

Experimental

Figure 1. Chemical structure of compounds analyzed

Cell viability (MTS assay)

� Treating HMVECs (1×105

cells/mL; 96 well plate) with CP

and KP at concentration of 50,

70 and 100 μM prepared in

RMPI with 2% FBS.

� Assessing the cell viability in

comparison to untreated

control cells using MTS

colorimetric assay at 490 nm.

Cell migration (Injury assay)

� Seeding the HMVECs (1×105

cells/mL) in 24 well plate.

� Scrapping a single wound in the

center of each well.

� Treating with CP and KP at

concentration of 50 μM.

� Taking photo immediately after

wounding and after a 24 h

incubation.

Cell proliferation (BrdU assay)

� Treating HMVECs (1×105

cells/mL) with CP and KP (50

μM) and BrdU labeling solution

(5-bromo-2´-deoxyuridine).

� Detection by ELISA Kit using

anti-BrdU specific antibodies.

� Measuring the absorbance at

450 and 690 nm against the

background control (blank).

Cell apoptosis (TUNEL assay)

� Seeding the HMVECs (6 × 104

cells/mL) in 24 well plate and

treating with CP and KP at

concentration of 50 μM.

� Performing the TUNEL assay

using In Situ Cell Death

Detection Kit.

� Evaluation of TUNEL-stained

nuclei in relation to every DAPI-

stained nuclei.

Results

Capillary-like structures 

formation (Matrigel assay)

� Polimerization of matrigel in 96-

well plate.

� Seeding the treated HMVECs

with CP and KP (50 μM) on

matrigel-coated plate.

� Visualization of capillary-like

structures using microscope.
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TUNEL assay

Under treatment with CP and KP at the concentration of 50

µM, the ECs maintain their metabolic activity and do not

sustain a toxic effect (Figure 2).

Treatment with 75 and 100 µM CP and KP dramatically

inhibited HMVECs growth (p≤0.05).

The results showed that KP presented more inhibitory effects

on HMVECs growth than CP.

MTS assay

BrdU assay

Figure 2. Effect of CP and KP on HMVECs viability evaluated by MTS assay.
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Both compounds revealed significant anti-proliferative effects

on HMVECs (Figure 3), without affecting cell viability (Figure 7).

No significant difference was found between CP (29±4%;

p≤0.05 vs. control) and KP (51±5%; p≤0.05 vs. control).

Figure 7. Evaluation of cell proliferation of HMVECs through BrdU assay.

Treatment of HMVECs with CP (50 μM) and KP (50 μM) vs. control
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Both compounds induced apoptosis, though not reaching

statistical significance (p≥0.05) (Figure 3).

The percentage of apoptotic cells was 6.6% vs. 93.4% of live

cells for HMVECs treated with CP.

Regarding KP, 14.4% apoptotic cells were observed vs. 85.6% of

live cells.

KP induced apoptosis more than CP (Figure 4).
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Figure 3. Effect of CP and KP (50 μM) on HMVECs apoptosis by TUNEL assay. 
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Figure 4. Fluorescent images of HMVECs treated with CP and KP vs. control.    

Green = apoptotic cells; Blue= Dapi-stained nuclei (Magnification 200X)

Migration assay

CP and KP led to impairment of migratory capacity at

concentration of 50 µM as compared to control (Figure 6).

This inhibitory effect was not significant for CP (p≥0.05) while it

was more pronounced in the presence of KP (p≤0.05).

No significant differences of migration inhibition was observed

between KP and CP (Figure 5)
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Figure 5. Effect of CP and KP (50 μM) on HMVECs migration. 
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Figure 6. Images of HMVECs treated with CP and KP vs. control.

Matrigel assay

Formation of capillary-like structure was inhibited by treating

the HMVECs by CP and KP (Figure 8).

KP represented more inhibitory effects than CP.

Control Cafestol palmitate Kahweol palmitate

Figure 8. CP and KP inhibited tube formation of HMVECs on matrigel

Conclusion
According to our results, CP and KP are able to prevent several steps involved in angiogenesis.

This study revealed the potential application of CP and KP as promising strategy against angiogenesis-dependent disorders.

Our findings further indicate that KP exerts more potent anti-angiogenic effects than CP, which may explain the more beneficial health

effects reported for kahweol.
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