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Abstract Due to the severity and high prevalence of

allergic diseases, there is growing interest in the develop-

ment of inhibitors of such conditions. 3-Arylcoumarin

derivatives emerge as promising compounds for the

treatment of allergic disorders, in particular due to their

close structural similarity to flavonoids, whose anti-allergic

activity has been extensively reported. The aim of this work

was to perform a screening of a set of 3-arylcoumarins as

potential inhibitors of mast cell degranulation, a key event

for the development of allergic reactions. For that purpose, it

was utilized a biosensor model based on mast cells, whose

in vitro assay allows for such screening, in a high throughput

fashion, and also permits bringing to attention some cou-

marin structural features that are important for their bio-

logical activity. The mast cell-based biosensor was shown to

discriminate, with high sensitivity and reproducibility,

between coumarins that did not affect or caused different

degrees of inhibition of degranulation. Among active

coumarins, some substituents could be accounted for their

inhibitory activity, such as the hydroxylation of positions 6

and 20 of 3-phenylcoumarins, in addition to catechol, amino

and thiophene moieties. In summary, 3-arylcoumarins could

be suggested as potential candidates for the development

of new anti-allergic drugs.
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Introduction

Coumarins (1,2-benzopyrone or o-hydroxycinnamic acid-

8-lactone) comprise a large class of oxygen heterocycles

that occur naturally as plant and microorganism secondary

metabolites (Hoult and Payá 1996; Wu et al. 2009; Smyth

et al. 2009). Examination of the coumarin structure reveals

that multiple substitutions can occur at any of the six

available sites of the coumarin core, during the biosyn-

thetic pathway, which readily contributes to explain how at

least 1,300 coumarin derivatives have been isolated from

natural sources (Hoult and Payá 1996; Wu et al. 2009).

As a result of such expressive structural diversity, the

coumarin family has been reported to exhibit a wide spec-

trum of pharmacological actions, which include anti-coag-

ulant (Hoult and Payá 1996), anti-inflammatory (Pedersen

et al. 2007; Bissonnette et al. 2009; Kang et al. 2009;

Riveiro et al. 2010), anti-oxidant (Kontogiorgis and

Hadjipavlou-Litina 2003; Melagraki et al. 2009), anti-

microbial (Waffo et al. 2000; Smyth et al. 2009), anti-

cancer (Riveiro et al. 2010), and anti-HIV activities

(Kostova et al. 2006). In fact, it can be established that this

family of compounds, in general, obeys Lipinski’s rule of
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five and exhibits cell membrane permeability, which are

commonly found characteristics in most available drugs

today (Riveiro et al. 2010).

The capacities of coumarin compounds to inhibit

allergic reactions have been reported as well. For

instance, Choi and Yan (2009) demonstrated that scopa-

rone (6,7-dimethoxycoumarin) suppressed local allergic

reactions induced in rats. Joo et al. (2010) reported that

the ethanolic extract of Angelica gigas, enriched in cou-

marin derivatives, strongly alleviated the symptoms of

allergic contact dermatitis in animal models. Allergic

inflammation is mediated by the expansion of the T

helper 2-subset of T cells and isotype switching of B cells

to generate IgE antibodies towards specific allergens (Kim

et al. 2009). IgE, in turn, binds tightly to its immune

receptor, FceRI, localized at the surface of mast cells

(Masuda and Schmitz 2008). Antigen-mediated cross-

linking of IgE-FceRI complexes activates divergent sig-

naling cascades that, ultimately, lead to mast cell

degranulation, i.e., rapid release of preformed granule

contents (e.g., histamine and serotonin), followed by

secretion of newly synthesized lipid mediators (e.g., leu-

kotrienes and eicosanoids), and, hours later, chemokines

and cytokines (Kambayashi et al. 2007; Masuda and

Schmitz 2008; Huber et al. 2012). On that account, mast

cells are widely regarded as the central effectors during

the acute and chronic phases of allergic reactions (Moriya

et al. 1997; Rossi et al. 2006; Kambayashi et al. 2007;

Moon et al. 2007; Nakano et al. 2008; Tanifuji et al.

2010).

Most of the current available anti-allergic medications

antagonize chemical mediators released by activated mast

cells, such as anti-histamine and anti-leukotriene drugs,

which provide partial relief of allergy symptoms. Rather

than antagonizing single mediators, an alternative thera-

peutic strategy consists of preventing mast cells from

releasing several of those allergic mediators (Matsuda et al.

2003; Rossi et al. 2006). In this context, the RBL-2H3 cell

line has been largely used as a convenient model system to

study regulated mast cell secretion (Metzger 1992). We

previously reported on the use of RBL-2H3 cells to

develop a mast cell-based biosensor for monitoring, in situ,

the capacity of potential new drugs to block mast cell

activation and degranulation (Naal et al. 2004; Curtis et al.

2008; Andrioli et al. 2012). Conventional assays to quan-

tify mast cell degranulation are widely based on measure-

ment of released b-hexosaminidase, which is located in

secretory granules and is secreted along with histamine

upon mast cell activation. However, those assays are car-

ried out in a large number of steps, including the transfer of

cell supernatant, making them unwieldy for high through-

put analysis. The RBL-2H3 cell-based biosensor, on the

other hand, allows facile, more rapid, and less labor intense

quantification of released b-hexosaminidase with high

reproducibility and sensibility (Naal et al. 2004).

The mast cell-based biosensor was applied in the present

study for the screening of a collection of 17 3-arylcoumarin

derivatives (Table 1) as potential inhibitors of RBL-2H3

mast cell degranulation. The synthesis of those coumarin

compounds was described earlier (de Marchi et al. 2004;

Kabeya et al. 2007) and their design was primarily based

on their analogy to flavonoids, previously identified as

biologically active compounds. As depicted in Table 1, this

set of coumarin derivatives comprises molecules sharing a

common 3-phenyl- or 3-piperonylcoumarin skeleton, to

which hydroxyl and acetoxy groups were introduced at

different positions, in addition to other substituents such as

amino and heterocyclic substituted enamine groups. Such a

pattern of substitution allowed us to explore the relation-

ships of structure to the inhibitory effect of the studied

molecules on RBL-2H3 mast cell degranulation. Consid-

ering that mast cell activation is a key event for the

development of allergic reactions, the search for inhibitors

of mast cell degranulation offers great therapeutic promise

towards the development of new anti-allergic drugs.

Materials and methods

Materials

Potassium chloride, sodium chloride, magnesium chloride

6-hydrate, calcium chloride dihydrate and HEPES were

purchased from Mallinckrodt Baker (Phillipsburg, USA).

4-Methylumbelliferyl-N-acetyl-b-D-glucosaminide (MUG),

ketotifen fumarate, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphe-

nyltetrazolium bromide (MTT), and dimethyl sulfoxide

(DMSO) were supplied from Sigma-Aldrich (St. Louis,

USA); and bovine serum albumin (BSA) from Gibco

(Grand Island, USA). BSA conjugated with an average of

15 dinitrophenyl groups (DNP-BSA) was prepared as

previously described (Hardy 1986). Mouse monoclonal

anti-DNP IgE from concentrated cell culture was purified

as earlier described (Posner et al. 1992). 3-Arylcoumarin

derivatives were synthesized as previously described (de

Marchi et al. 2004; Kabeya et al. 2007).

Cell preparation

RBL-2H3 cells (Barsumian et al. 1981) were maintained in

a monolayer culture in minimum essential medium with

L-glutamine and Eagle’s salt, supplemented with 20 % fetal

bovine serum and 50 lg/mL gentamicin sulfate. The cells

were used from 3 to 5 days after passage, and released

from culture flasks by treatment with 0.5 % trypsin–EDTA

for 5 min at 37 �C, centrifuged for 3 min at 1,000 rpm
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(centrifuge Sorvall Legend, model Mach 1.6R, Thermo

Fisher Scientific, Walthman, USA) and resuspended at

1 9 106 cell/mL. Cells were sensitized with a fivefold

molar excess of anti-DNP IgE over FceRI. Then, 250 lL of

sensitized cells were seeded onto 96-well plates at

1.5 9 105 cell/mL and incubated overnight at 37 �C in an

atmosphere of 5 % CO2. All cell culture reagents were

obtained from Gibco unless otherwise noted.

b-Hexosaminidase release assay

The in situ assay for quantification of released b-hexosa-

minidase from mast cells was performed as described by

(Naal et al. 2004). RBL-2H3 cells, prepared as described

above, were washed twice with 200 lL of Tyrode’s buffer

(135 mM NaCl, 5 mM KCl, 1 mM MgCl2, 1.8 mM CaCl2,

5.6 mM glucose, 20 mM HEPES and 1 mg/mL BSA,

pH 7.4). In sequence, 100 lL of each concentration

(0.01–100 lM) of tested 3-arylcoumarins, prepared in

Tyrode’s buffer (from a 1.0 mg/mL DMSO stock solution,

volume of DMSO minimized to avoid cell toxicity), was

added to each well, followed by addition of 100 lL of

0.2 lg/mL antigen (final concentration 0.1 lg/mL) and

100 lL of 3.6 mM b-hexosaminidase substrate, MUG

(final concentration 1.2 mM), both in Tyrode’s buffer.

Samples stimulated with antigen in the absence of aryl-

coumarins were taken as samples where degranulation was

at a maximum. The samples were incubated at 37 �C for

90 min, after which cells were placed on ice to stop

degranulation. The product of the b-hexosaminidase-med-

iated cleavage of MUG, methylumbelliferone, had its

fluorescence measured in a microplate reader (BioTEK,

Winooski, USA) with 360 nm excitation and 450 nm

emission filters. Spontaneous release of b-hexosaminidase

was determined from cells untreated with either coumarin

derivatives or antigen. Total b-hexosaminidase cell content

was obtained by lysing cells with 0.1 % Triton X-100. The

percentage of stimulated b-hexosaminidase release was

calculated according to Eq 1. Values of IC50 (concentration

of tested arylcoumarin necessary to inhibit the release of

b-hexosaminidase from cells stimulated with antigen by

50 %) were determined graphically. The inhibitory effect

of arylcoumarins on b-hexosaminidase secretion was

compared with that of ketotifen fumarate (see Table 1).

%b-hexosaminidase ¼ S� N

T � N

� �
� 100 ð1Þ

where N is normal, fluorescence from vehicle (Tyrode’s

buffer), (-) cells. S is sample, fluorescence from (?) DNP-

BSA, (?) or (-) arylcoumarin samples. T is total, fluo-

rescence from Triton X-100-lysed cell samples.

b-Hexosaminidase activity assay

RBL-2H3 cell suspension (1.5 9 105 cell/mL) was soni-

cated and centrifuged. Next, 45 lL of supernatant, con-

taining the enzyme b-hexosaminidase, was incubated with

Table 1 Inhibitory activity of 3-arylcoumarins against antigen-

induced RBL-2H3 mast cell degranulation

8

6

O

4 ' 

2 ' 

O

R1

R4

R3

R2

Coumarin R1 R2 R3 R4 IC50 (lM)

1 H H H H –

2 OH H H H 28.0 ± 2.6**

3 H H H OH –

4 OH H H OH 28.3 ± 1.7**

5 OH OH H H 13.4 ± 1.5**

6 OH H OH OH 15.9 ± 1.7**

7 OCOCH3 H H H *100**

8 OCOCH3 H H OCOCH3 –

9 OCOCH3 OCOCH3 H H 20.5 ± 1.8**

8

6
4

O O

R1

O

O

R2

R3

Coumarin R1 R2 R3 IC50 (lM)

10 OH H H –

11 H OH H –

12 H H OH –

13 OH OH H –

14 H OH OH –

15 NH2 H H 28.9 ± 4.2**

16

N

NH2
H H 18.2 ± 1.6**

17

S NH2

H H 10.5 ± 1.8**

Ketotifen – – – 154.7 ± 7.6**

Asterisks indicate statistical significance at 100 lM in comparison to

control

** p \ 0.01
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5 lL of 3-arylcoumarin sample solutions (final concentra-

tion range 0.01–100 lM) and 50 lL of b-hexosaminidase

substrate (MUG) solution (final concentration 1.2 mM), for

60 min. The enzyme-substrate reaction was stopped by the

addition of 200 lL of stop solution (0.1 M Na2CO3/

NaHCO3 buffer, pH 10.0). Fluorescence was measured in a

microplate reader, as described above.

Cytotoxic assay

RBL-2H3 cells were cultured at 8 9 104 cell/mL over-

night. After the washing step with PBS buffer, cells were

treated with different concentrations of tested 3-aryl-

coumarins solutions (0.01–100 lM), prepared in culture

medium, for 24 h. Next, the culture medium was removed

and replaced with new medium supplemented with 10 %

MTT (5 mg/mL stock in PBS). After incubation for addi-

tional 4 h, followed by removal of the supernatant, for-

mazan crystals were dissolved in DMSO. Cell viability was

determined using a microplate reader at 570 nm. Optical

density measured from formazan formed in non-treated

control samples was taken as 100 % of cell viability.

Statistical analysis

Results presented in Table 1 were expressed as mean ± SD

for three independent experiments. Statistical significance

was assessed by one-way ANOVA followed by Dunnett’s

posthoc pairwise comparisons. Differences were considered

statistically significant at *p \ 0.05, **p \ 0.01, and

***p \ 0.001.

Results

As shown in Table 1, 3-phenylcoumarin (compound 1) did

not inhibit antigen-induced degranulation of RBL-2H3 mast

cells. The substitution of 3-phenylcoumarin with a hydroxyl

group at position 6 (6-hydroxy-3-phenylcoumarin, compound

2) led to an active derivative, capable of inhibiting stimulated

degranulation with an IC50 equal to 28 lM. On the other hand,

the compound 3, hydroxylated at C-40 (40-hydroxy-3-

phenylcoumarin) did not influence stimulated-mast cell

degranulation. Interestingly, cell treatment with compound 4,

which is hydroxylated at both positions 6 and 40 (6,40-dihy-

droxy-3-phenylcoumarin), inhibited antigen-induced degran-

ulation with equivalent potency to compound 2, bearing a

single hydroxylation at C-6 (compound 2—IC50 = 28 lM,

compound 4—IC50 = 28.3 lM). Those results suggest that

the inhibitory effect of compound 4 did not derive from a

combined effect of the two hydroxyl groups, but rather, from

the single positive influence of 6-hydroxylation on the activity

of 3-phenylcoumarin. The introduction of a second hydroxyl

group at C-20 improved the potency of 6-hydroxy-3-phenyl-

coumarin. The resulting 6,20-dihydroxy-3-phenylocoumarin,

compound 5, inhibited RBL-2H3 degranulation with an IC50

of 13.4 lM, which is about twice smaller than that for the

monohydroxylated compound 4. Those results suggest that

the presence of both hydroxyl groups could have contributed

to the increase in the inhibitory potency of the coumarin

derivative. Likewise, the addition of a third hydroxylation to

the C-30 of 6,40-dihydroxy-3-phenylcoumarin enhanced its

inhibitory potency by a factor of almost two (6,40-dihydroxy-

3-phenylcoumarin, compound 4—IC50 = 28.3 lM [ 6,30,
40-trihydroxy-3-phenylcoumarin, compound 6—IC50 =

15.9 lM).

While the 6-hydroxylation of 3-phenylcoumarin enabled

this derivative to strongly inhibit mast cell degranulation,

the esterification of the same position resulted in a very

weak inhibitor (6-acetoxy-3-phenylcoumarin, compound

7—IC50 *100 lM [ 6-hydroxy-3-phenylcoumarin, com-

pound 2—IC50 = 28 lM). Similarly, the esterification of

both 6 and 40 positions of 3-phenylcoumarin led to an

inactive compound (6,40-diacetoxy-3-phenylcoumarin,

compound 8), in contrast to the strong inhibition of RBL-

degranulation exhibited by its hydroxylated counterpart

(6,40-dihydroxy-3-phenylcoumarin, compound 4—IC50 =

28.3 lM). Although not very significant, the 6,20-diace-

toxy-3-phenylcoumarin (compound 9) was slightly less

potent than the 6,20-dihydroxy-3-phenylcoumarin (com-

pound 5), with IC50 values equal to 13.4 and 20.5 lM,

respectively.

When 30- and 40-hydroxyl of 6,30,40-trihydroxy-3-

phenylcoumarin (compound 6) became protected as a meth-

ylenedioxy group, the resulting compound, 6-hydroxy-3-

piperonylcoumarin (compound 10), lacked inhibitory

activity against mast cell degranulation. The 3-piperonyl-

coumarin with different degrees of hydroxylation groups at

different positions and in number, did not improve the

inhibitory potential. The compounds 11, 12, 13, and 14,

bearing hydroxylations at positions 7-; 8-; 6,7-; and 7,8-,

respectively, were all incapable of decreasing the secretion

of b-hexosaminidase. Despite the poor application of the

3-piperonylcoumarin derivatives tested so far as inhibitors

of mast cell degranulation, the substitution of 3-pipero-

nylcoumarin with an amino group at C-6 (6-amino-

3-piperonylcoumarin, compound 15) represented a con-

siderable gain of activity (IC50 = 28.9 lM). The extension

of this substitution by a pyridine ring (6-{[(E)-2-(pyridin-2-

yl)ethenyl]amino}-3-piperonylcoumarin, compound 16)

led to an increase in the inhibitory potency (6-amino-3-

piperonylcoumarin, compound 15—IC50 = 28.9 lM [ 6-

{[(E)-2-(pyridin-2-yl)ethenyl]amino}-3-piperonylcoumarin,

compound 16—IC50 = 18.2 lM). When the extension to

the 6-amino group was provided by a thiophene ring, the

inhibitory potency was improved by a factor of almost
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three, and the compound was the most active (6-amino-3-

piperonylcoumarin, compound 15—IC50 = 28.9 lM [
6-{[(E)-2-(thiophen-2-yl)ethenyl]amino}-3-piperonylcoum-

arin, compound 17—IC50 = 10.5 lM). The respective

p-deficient and p-excessive characters of pyridine and

thiophene rings might have accounted for the significant

difference in degranulation inhibition exhibited by the

3-piperonylcoumarin derivatives bearing such moieties.

It is noteworthy that, for all active 3-arylcoumarin

derivatives, their inhibitory potency against antigen-stim-

ulated mast cell degranulation was greatly higher than that

exhibited by ketotifen (IC50 = 154.7 lM, Fig. 1). Ketoti-

fen, a commonly used positive control for degranulation

assays (Matsuda et al. 2002; Serna et al. 2006), has been

recently classified as a multiple action drug, suggested to

combine anti-histaminic, anti-inflammatory, and, mast cell

stabilization properties (Lambiase et al. 2009).

Next, we certified that the inhibitory activity of the

active compounds could be mostly attributed to their

capacity to decrease the antigen-induced release of b-

hexosaminidase, i.e. the inhibition of mast cell degranula-

tion. In this way, we investigated the possibility that such

compounds could inhibit the catalytic activity of b-hexos-

aminidase (conversion of MUG into methylumbelliferone)

and/or that they could be toxic to RBL-2H3 cells, both of

which possibilities could have provided a false positive

result. The coumarins were shown to similarly cause any or

a slight inhibition of both the activity of b-hexosaminidase

and cell viability, consistent with a primary inhibitory

effect of the active coumarins on antigen-stimulated mast

cell degranulation. Figures 2 and 3 depict the effects of

coumarin 17 on b-hexosaminidase catalytic activity and

cell toxicity, respectively, as a representative example for

all active coumarins.

Discussion

The coumarin derivative artekeiskeanol A, isolated from

Artemisia keikeana Miq., was shown to inhibit, in a con-

centration-dependent manner, antigen-stimulated degranu-

lation of RBL-2H3 cells (Hong et al. 2009). Likewise, Ryu

et al. (2001) reported on the anti-degranulation activity of

cnidicin, a coumarin from the root extract of Angelika ko-

reana. In the present study, we have presented 3-arylcoum-

arin derivatives as potent inhibitors of antigen-induced mast

cell degranulation. Our results strengthen the application of

the coumarin family as anti-allergic drug candidates.

As mentioned earlier, the rationale for the synthesis of

the studied group of 3-arylcoumarins was primarily based

Fig. 1 Coumarin 17 is a more potent inhibitor of mast cell

degranulation than ketotifen. Anti-DNP IgE-sensitized RBL cells

were treated with either coumarin 17 or ketotifen fumarate at the

indicated concentrations, followed by antigen (Ag) stimulation and

addition of MUG for 90 min. Released b-hexosaminidase was

calculated as indicated at materials and methods section. All data

represent arithmetic mean of triplicate determinations. One-way

ANOVA, followed by Dunnett’s test, indicate statistical significance

of *p \ 0.05, **p \ 0.01, and ***p \ 0.001, in comparison to

antigen-control samples

Fig. 2 Coumarin 17 causes a weak inhibiton of b-hexosaminidase

activity. RBL cell supernatant was treated with the indicated

concentrations of coumarin 17, in the presence of MUG, for

60 min. b-hexosaminidase activity was calculated as indicated at

materials and methods section. All data represent arithmetic mean of

triplicate determinations. One-way ANOVA, followed by Dunnett’s

test, indicate statistical significance of ***p \ 0.001, in comparison

to untreated-control samples
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on their structural resemblance to flavonoids (de Marchi

et al. 2004). Matsuda et al. (2002) demonstrated that the

2,3-double bond within the structure of flavones and

flavonols is essential for their anti-degranulation activity.

3-Phenylcoumarins exhibit a 3,4-double bond that mimics

the double-bond moiety of flavonoids. Wang et al. (2007)

demonstrated that 3-phenylisocoumarins lacking the 3,4-

double bond exhibited weaker inhibitory activity against

RBL-2H3 cell degranulation than their analogs bearing the

double bond. However, the close structural similarity of the

3-phenylcoumarin skeleton to flavonoids did not, by itself,

make those coumarins inhibitors of mast cell degranula-

tion. In agreement with our findings, Kabeya et al. (2007,

2008) demonstrated that non-substituted 3-arylcoumarins

did not inhibit either horseradish catalytic activity or neu-

trophil oxidative metabolism.

Considering that non-substituted 3-arylcoumarin deriv-

atives do not modulate the stimulated release of b-hexos-

aminidase, we evaluated the contributions of different

substituents within the 3-arylcoumarin skeleton according

to its anti-degranulation activity. It was found that

hydroxylation at position 6 greatly improved the inhibitory

activity of 3-phenylcoumarins. Matsuda and others found

that the hydroxylation of flavonoids at the same position

enhanced their capacity to inhibit degranulation. Similarly,

Wang et al. (2007) reported that the anti-degranulation

activity of 3-phenylisocoumarin derivatives bearing

6-hydroxylation was stronger than that of compounds

lacking the 6-hydroxyl group. While 40-hydroxylation was

previously reported to be important for the inhibition of

degranulation by flavonoids and 3-phenylisocoumarins

(Cheong et al. 1998; Matsuda et al. 2002; Wang et al.

2007), here, we clearly demonstrated that the substitution

of 3-phenylcoumarins with a 40-hydroxyl group did not

contribute to reducing the release of b-hexosaminidase.

Although 40-hydroxylation did not change the activity of

the substituted coumarin, 30,40-dihydroxylations repre-

sented an increase in the inhibitory potency. The presence

of a catechol moiety within the B ring of flavonoids or at

the phenyl ring of 3-phenylcoumarins was previously

suggested to positively influence their biological activities

(Matsuda et al. 2002; Kabeya et al. 2007, 2008). Those

findings are consistent with the fact that the protection of

the catechol group, as in 3-phenyl-piperonylcoumarins,

turns the latter derivatives into biologically inactive com-

pounds. In agreement with our results, Kabeya et al.

(2007), (2008) reported that 6,20-dihydroxy-3-phenylcou-

marin was more effective than its 6,40-dihydroxylated

analog at inhibiting both horseradish catalytic activity and

neutrophil-mediated generation of reactive oxygen species.

It was suggested that the spatial proximity between the

20-hydroxyl group and the coumarin lactone could mimic

the interaction of catechol moiety with the active site

(Kabeya et al. 2007). Like the methylenedioxy moiety,

which reduced the inhibitory activity of 3-phenylcouma-

rins, the protection of hydroxyl groups by esterification of

the accessed coumarins, decreased the anti-degranulation

action of their hydroxylated counterparts, in agreement

with previous studies (Kabeya et al. 2007, 2008).

It was observed that, among the studied set of 3-piper-

onylcoumarins, the derivative bearing a thiophene moiety

was the most potent compound. The thiophene ring is one

of the most interesting heterocycles from a pharmacologi-

cal point-of-view and is usually used as a bioisostere

of benzene, because of the similarity in electronic and

physico-chemical properties. Thiophene-carrying com-

pounds exhibit various therapeutic applications such as

anti-inflammatory, serotonin antagonists, anti-cancer,

and anti-atherosclerotic agents (Mishra et al. 2011).

In summary, the application of the mast cell-based

biosensor for the screening of inhibitors of degranulation

enabled us to discriminate, with high sensitivity and

reproducibility, between coumarins that did not affect or

caused different degrees of inhibition of stimulated

degranulation. Ours results point out 3-arylcoumarin

derivatives as strong inhibitors of antigen-induced RBL-

2H3 mast cell degranulation and highlight that some sub-

stitutions, such as 6- and 20-hydroxylations, catechol,

amino, and thiophene moieties, are important for the anti-

degranulation activity, the first step during the investigation

new prototypes with anti-allergic applications.

Fig. 3 Coumarin 17 does not affect RBL-2H3 cell viability. RBL

cells were incubated with coumarin 17 at the indicated concentrations

for 24 h. Cell viability was assessed as described at materials

and methods section. All data represent arithmetic mean of triplicate

determinations. One-way ANOVA, followed by Dunnett’s test,

indicate no statistical significance among triplicates
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