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Pesome. AkTuBHpyemble nporenHaszaMu perienTopbl (PAR) oTHOCATCS K CeMEMCTBY pelienTOpPOB, CBSI-
3aHHBIX ¢ G-0eJKaMu, U MOTYT PaCHICIUISITECS HEKOTOPHIMU CEPUHOBBIMU IIPOTEa3aMM C DKCIO3ULIMEH
(UKCHUPOBAHHOIO JTOMEHA-JIUTaHIa, KOTOPHI CBSI3bIBACT M aKTUBHUPYET PELIEIITOPHI, MHUILIMUPYS MHOXE-
CTBEHHBIC CUTHAJIbHBIE Kackaabl. MeloTcs: noka3aTeabCTBa TOTO, YTO HEKOTOPBIEC ITPOTea3bl MOTYT PeryJiu-
poBaTh KJIETKU-MUIIIeHU, akTuBUpYys PAR, 11 ecTb MHOIO HccaeoBaHU, B KOTOPBIX ITOKa3aHa BaxKHasi pOJib
PAR nipu BocntaneHuu. B ogHoli u3 pabot oOHapyXeHo, YTo MHIrMoupoBaHue u aejieliuss PAR2 3HaunTenbHO
MOJABJISIOT CTENEHb BOCHAJEHUs U3-3a CHKeHUsI ypoBHeii 1L-6 u IL-1p. [Ipyroe ucciienoBaHue TakxkKe 1o-
Kazajo, yTo aktuBalus PAR MoxeT cnocoOCcTBOBaTh MPOAYKIIMM aKTUBHBIX (DOPM KHUCIOpOJa U mepenade
curHainoB MAPK, uto npuBoauT K aibBeosisipHoMy BocnajsieHuto. Kpome toro, CAPNI1 TpoMOoLiuTapHOTO
MPOUCXOXKIEHUS MOXET UHULIMUPOBATh BOCHAJIEHUE COCYIOB, CBSI3aHHOE C AMabeTOM, MOCPENCTBOM pac-
mwernyaeHusi PARI1 u BeicBoOoXaeHUsT TNFo ¢ moBepXHOCTU 3HAOTEIMATbHBIX KJIETOK, a capcacarioreHuH
MOKET OCJIA0JISITh MMadbeTHUIecKyIo HedponaTmio mmyTeM mmomaBiieHust PAR1. [TokazaHo, 4TO 3KCTpaKT KOPHI
Phellodendron amurense MOXeT TTOAABIATh MHAYLUPOBAHHBINA TBEPABIMU YyacThLiaMu puTok Ca’’, 94To BBI-
3BaHO MPSIMBIM Bo3aeiicTBueM Ha PAR2, ocnabisieT BocrajieHue U TOAIepKMBAET TOMEOCTaTUIECKUE YPOB-
HU (akTOpoB KJIeTouHOI anre3un. CyIIecTBYIOT Takke ABa Apyrux aHTaroHucra [-287 u GBS8S8, xkotoprnie
MOTYT YMEHbIIATh BOCIAJIMTEIbHYIO peakinio, onocpeanoBanHyio PAR2. B HacrosieM uccienoBaHUU Mbl
oneHunBanu akcrnpeccuio PAR u BeicBoOoxaenue 1L-5, IL-6, RANTES u ECP u3 303MHOGUIOB KPOBU
yeJoBeKa C MCIOJb30BaHUEM pa3IMuHbIX (pepMeHTOB 1 aroHucToB PAR. Dkcnpeccuio PARs onieHuBanu B
203MHOGUIAX KPOBU YeJIOBEKa C TMOMOIIbI0 TTpoTouHoi nutomeTpuu u OT-TTLP, a ypoBHU LMTOKUHOB U1
203uHOGUIBbHOro KatuoHHoro 6ejka (ECP) B KyJabTUBUPYEMBIX CylepHaTaHTax OMPENesIM ¢ MOMOIIbIO
HabopoB ELISA. Pe3ynbTaThl IpOTOYHOI LIUTOMETPUU MTOKA3BIBA.T, YTO 03UHOMIIIBI YeJIOBEKA IKCITPECCU -
pyiot 6esiok PAR2 u He akcnipeccupytoT 6eaku PAR1, PAR3 u PAR4. Ananu3s ¢ nomoltibio OT-TTLIP BeisiBrI
skcnpeccuto reHoB PAR2 u PAR3 B s03uHobWIax yenoseka. Tpumnrasa, TPUIICUH U 371acTa3a MOTYT UHIYLIU -
poBathb BeicBoOOXAeHMEe 1L-5, IL-6 1 ECP B 3HauMTe/IbHBIX KOJIMYeCTBaX. TPUIICHMH U 3JIacTa3a TAKXKE MOTYT
ctuMmyupoBaTh cekpelinio RANTES, Ho Tpunraza HecriocooHa nHaynuponath cekpeunio RANTES. Un-
IYLIIPOBAHHOE TPUIITA30i, TPUIICUHOM U 3J1aCTa30il BRICBOOOXKAeHNE TUTOKMHOB 1 ECP 13 303uHOMDMIOB
KPOBHM UeJI0OBEKa, CKOpee BCETO, MIPOMCXOAUT MOCPEACTBOM aKkTuBauu PAR?2.
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Abstract. Proteinase Activated Receptors (PARs) are the members of G-protein-coupled receptor family
and can be cleaved by certain serine proteases to expose a tethered ligand domain, which binds and activates the
receptors to initiate multiple signaling cascades. There is some evidence that certain proteases may regulate target
cells by activating PARs. There are many studies, in which PARs play important roles in inflammation. One
study indicated that PAR2 inhibition and deletion significantly suppressed the degree of inflammation due to
decreased IL-6 and IL-1p levels. Another study also showed that PAR’s activation could mediate reactive oxygen
species production and MAPK signaling leading to alveolar inflammation. In addition, platelet-derived CAPN1
can trigger the vascular inflammation associated with diabetes via cleavage of PAR1 and the release of TNFa
from the endothelial cell surface, and sarsasapogenin may alleviate diabetic nephropathy by the downregulation
of PARI1. Another Phellodendron amurense bark extract can suppress the particulate matter-induced Ca?*
influx caused by direct action upon PAR2, alleviating inflammation and maintaining homeostatic levels of cell
adhesion components. There are also other two antagonists of I-287 and GB88, which can reduce the PAR2-
mediated inflammatory reaction. In this study, we tested expression of PARs and IL-5, IL-6, RANTES and ECP
release from human blood eosinophils using different enzymes and PAR agonists. The expression of PARs was
assessed in human blood eosinophils by flow cytometry and RT-PCR, and the levels of cytokine and eosinophil
cationic protein (ECP) in the cultured supernatants were determined with ELISA Kkits. Flow cytometry shows
that human eosinophils express PAR2 protein and do not express PAR1, PAR3 and PAR4 proteins. RT-PCR
analysis revealed expression of PAR2 and PAR3 genes in human eosinophils. Tryptase, trypsin and elastase can
induce significant IL-5, IL-6 and ECP release. Trypsin and elastase may also stimulate RANTES secretion,
but tryptase cannot induce the RANTES secretion. Tryptase, trypsin and elastase-induced cytokine and ECP
release from human blood eosinophils most likely occurs via activation of PAR2.

Keywords: PAR2, eosinophils, inflammatory mediator, trypsin, tryptase, elastase

amurense bark extract can suppress particulate matter-
induced Ca?" influx by directly acting on PAR2,
alleviate inflammation and maintain homeostatic
levels of cell adhesion components [8]. There are also
other two antagonists of 1-287 and GB88, which can
reduce PAR2 mediated inflammatory reaction [24,
25]. Furthermore, the inhibition of PAR4 can reduce
neuroinflammation [22].

Eosinophils are considered to be one of the major
effector cells in asthma and there is a strong linkage
between the accumulation of eosinophils in the airways
of asthma and symptoms. Once present in the tissue,
they respond to specific stimuli and release a variety of
proinflammatory mediators such as lipid metabolites
and cytotoxic granule proteins. Secretion of these
mediators causes tissue damage within the airways and

Introduction

There are some evidences that certain proteases
can regulate target cells by activating PARs [1]. Four
members of this receptor family has been cloned
and named PAR1, PAR2, PAR3 and PAR4 [14, 15,
25, 27, 31, 35]. Human PAR1, PAR2 and PAR3 are
activated by thrombin [14, 15, 27, 31, 35], however
PAR?2 is activated by trypsin [25]. It has been reported
that they are expressed on many inflammatory cells,
such as mast cells [12, 26, 36], eosinophils [5, 10, 24],
neutrophils [32], macrophages [17, 28], T cells and
B cells [4, 13, 16]. There are many studies, in which
PARs play important roles in inflammation. One
study indicated that PAR2 inhibition and deletion
significantly suppressed inflammatory level, which was
related to decreased IL-6 and IL-1p levels [3]. Another

study also showed that PARs activation could mediate
reactive oxygen species production and MAPK
signaling leading to alveolar inflammation [19].
In addition, platelet-derived CAPNI1 can trigger
the vascular inflammation associated with diabetes
via the cleavage of PARI1 and the release of TNFa
from the endothelial cell surface and sarsasapogenin
can alleviate diabetic nephropathy through down-
regulating PAR1 [21, 29]. Another phellodendron

contributes to the characteristics of asthma [27].
Previous study indicates that trypsin can stimulate
the release of inflammatory mediators from human
eosinophils via the activation of PAR2. Human
eosinophils express PAR2 [6, 24]. However, the ef-
fects of PAR2 agonists on the secretion of IL-5 and
RANTES from human eosinophils are unclear. In the
current study, the effects of trypsin, tryptase, elastase
and PAR2 agonist peptides SLIGKV-NH, and tc-
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LIGRLO-NH, on IL-5 and RANTES release from
human eosinophils were investigated. The effects of
these agonists on IL-6 and ECP secretion were also
evaluated.

Materials and methods

Materials

Human trypsin, soy bean trypsin inhibitor
(SBTI), leupeptin hemisulfate, benzamidine, PAR2
inhibitor and bovine serum albumin (BSA, frac-
tion v) were purchased from Sigma (St Louis, MO,
USA). Recombinant human lung beta tryptase was
from Promega (Madison, WI, USA). Human IL-5,
IL-6 and RANTES ELISA kits were obtained from
Pierce. Human ECP ELISA kit was obtained from
Cusabio. Agonist peptides of PAR2, SLIGKV-NH,
and tc-LIGRLO-NH, were synthesized in CL Bio-
Scientific Inc (Xi An, China). RPMI 1640, Pen-
Strep, fetal calf serum (FCS) and insulin were from
GIBCO. Ficoll-Paque Plus was obtained from
Amersham Biosciences (Uppsala, Sweden). Anti-
CD16 magnetic bead antibody was purchased from
MiltenyiBiotec. Fluorescein isothiocyanate (FITC)
conjugated mouse anti-human PARI and PAR2
monoclonal antibodies, rabbit anti-human PAR3 and
PARA4 polyclonal antibodies, mouse IgG1 FITC and
IgG2a, rabbit IgG and goat anti-rabbit IgG-FITC
were from Santa Cruz Biotechnology (Santa Cruz,
CA, USA). FITC-labeled mouse anti-human CD49d
antibody was obtained from BioLegend. Trizol reagent
was purchased from Invitrogen (Carlshad, CA, USA).
The reverse transcription PCR kit was from TakaRa,
(Dalian, China). SYBR Green 1 Nucleic Acid Gel
Stain was obtained from BMA Inc (USA). All other
reagents of analytic grade were obtained from Sigma
(St. Louis, MO, USA).

Isolation of human blood eosinophils

The informed consent from 5 healthy volunteers
and agreement with the ethical committee of Danyang
Second People Hospital were obtained. Human blood
eosinophils were isolated by a Ficoll-Paque density
gradient method [29]. In brief, fresh peripheral
blood was obtained from healthy volunteers, 200 mL
from each individual per visit. After centrifugation
at 500 x g for 30 min, the granulocyte layer directly
above the red blood cells was carefully collected with
a pipette. The collected cells were then resuspended
in 0.5 mL of a buffer, containing PBS and 1% FCS
and the remaining red blood cells were lysed by
adding H,0O at room temperature for 45 seconds
with the equilibration by 1.8% NaCL. After washing
twice with PBS, containing 1% FCS at 500 x g for
5 min, eosinophils were resuspended in RPMI 1640
medium, containing 0.5% BSA and 2M EDTA and
were incubated with anti-CD16 magnetic bead
antibody at 4 °C for 30 min and eluted 3 times in 5 mL
buffer. The purity of eosinophils was consistently
more than 95% with a little contaminated neutrophils

as determined with FITC-labeled mouse anti-human
CD49d antibody by flow cytometry and cell count and
cell viability was more than 98% as judged by trypan
blue dye exclusion.

Determination of PAR expression on human
eosinophils

To detect PAR1 and PAR2 expression, purified
human eosinophils were incubated with FITC-
conjugated mouse anti-human PAR1 and PAR2
monoclonal antibodies for 2 hours on ice. Similarly,
for the detection of PAR3 and PAR4 expression,
purified human eosinophils were incubated with
rabbit anti-human PAR3 and PAR4 polyclonal
antibodies for 15 minutes on ice and followed by the
incubation of FITC-conjugated goat anti-rabbit IgG
for 30 minutes. The cells were washed twice with
PBS and were resuspended in 0.5 mL PBS for flow
cytometric analyses using a FACScan cytometer
(BD Biosciences, San Jose, CA, USA). Data were
acquired and analyzed with CellQuest software (BD
Immunocytometry Systems).

Determination of PAR mRNA expression on human
eosinophils

Total RNA was extracted from eosinophils using
TRIzol reagent and was reverse-transcribed to
random primed cDNA with a commercial RT-PCR
kit according to the manufacturer’s instructions.
PCR amplification of the cDNA was conducted using
B-actin as the internal control. The amplification
conditions were as follows: for PAR1, PAR2, PAR3
and PAR4, 94 °C for 2 min, followed by 35 cycles at
94 °C for 30 s, 67 °C for 30 s, 72 °C for 1 min and
then a final elongation cycle of 10 min at 72 °C. For
B-actin, 94 °C for 2 min, followed by 35 cycles at 94 °C
for 30 s, 55 °C for 30 s, 72 °C for 30 s and then a final
elongation cycle of 10 min at 72 °C. Electrophoresis
was conducted on 1.5% agarose gels that were stained
with SYBR Green 1 Nucleic Acid Gel Stain (BMA)
and photographed under UV light. PCR products
were confirmed by sequencing.

Challenge of human eosinophils

In order to allow cells to recover from purification
procedure, isolated eosinophils were cultured in 24
well culture plates at a density of 1 x 10° cells/well
in RPMI 1640 medium (containing 2% FCS and
1% Pen/Strep) at 37 °C with 5% CO, for at least 1 h.
The culture supernatants were then removed and the
cells were washed with RPMI 1640 medium twice at
300 x g for 10 min. For challenge experiments, cells
were exposed to various concentrations of trypsin
(0.01-1 pg/mL), tryptase (0.125-0.5 ng/mL), elastase
(0.125-0.5 pg/mL), inhibitors of proteinases (10 and
30 ug/mL), PAR2 inhibitor (30 pg/mL) and agonist
peptides of PAR2 (all at 0.1-100 uM) for 16 h and
30 min respectively before the culture supernatants
were harvested and stored at -80 °C until use.

Measurement of IL-5, IL-6, RANTES and ECP

The levels of I1L-5, 1L-6, RANTES and ECP in
the culture supernatants were determined with an
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ELISA Kit according to the manufacturer’s in-
structions. The optical density (OD) of samples was
measured using a Spectra Max 340 PC Microplate
Reader (Molecular Devices, USA).

Statistical analysis

The values were shown as mean = SEM and the
differences between groups were tested for significance
using the Student’s t test. * p < 0.05 and ** p < 0.01
were taken as statistically significant. All statistics were
performed using SPSS 11.0 for Windows (SPSS Inc).

Results

Expression of PAR2 by human eosinophils

Eosinophils express PAR2, not PAR1, PAR3 or
PAR4 protein (Figure 1). RT-PCR analyses show that
eosinophils express only PAR2 and PAR3, not PAR1
and PAR4 mRNA (Figure 2). The experiments were
repeated 5 times with five different donors.

Effects of serine proteinases on IL-5, IL-6,
RANTES and ECP secretion from human eosinophils

Tryptase at concentration of 0.125 ng/mL induced
much more IL-5, IL-6 and ECP secretion and at
concentrations of 0.25 ug/mL and 0.5 pg/mL induced
more significant 1L-5, IL-6 and ECP secretion from
eosinophils, when compared to medium, leupeptin,
benzamide and cycloheximide controls. The tryptase
inhibitors, leupeptin and benzamide and PAR2
inhibitor, cycloheximide inhibited tryptase-induced
IL-5, IL-6 and ECP release at concentration of
30 ug/mL, when they were mixed with 0.5 pug/mL
of tryptase (Figures 3,4,5). Similarly, trypsin at
concentrations of 0.1 ug/mL and 1.0 pg/mL induced
more significant 1L-5, IL-6, RANTES and ECP
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Figure 1. Expression of PARs protein by flow cytometry
analysis on human eosinophils

Note. Eosinophils express PAR2 protein and do not express PAR1,
PAR3 and PAR4 proteins.

secretion from eosinophils, when compared to
medium, SBTI and cycloheximide controls. Trypsin
inhibitor, SBTI at concentrations of 10 ug/mL
and 30 pg/mL and PAR2 inhibitor, cycloheximide
at concentration of 30 pug/mL could substantially
reduce trypsin-induced I1L-5, IL-6, RANTES and
ECP release, when they were mixed with 0.1ug/mL
of trypsin. However, trypsin at concentration of
0.01 pg/mL failed to induce IL-5, IL-6, RANTES and
ECP secretion from eosinophils, when compared to
medium, SBTI and cycloheximide controls (Figures
6, 7, 8, 9). Furthermore, elastase at concentrations of
0.25 ug/mL and 0.5 pg/mL induced more significant
IL-5, IL-6, RANTES and ECP secretion from
eosinophils, when compared to medium, EI and
cycloheximide controls. Elastase inhibitor and PAR2
inhibitor, cycloheximide at concentration of 30 ug/mL
could significantly reduce elastase-induced IL-5,
IL-6, RANTES and ECP release, when they were
mixed with 0.5 ug/mL of elastase. However, elastase at
concentration of 0.125 pg/mL failed to induce IL-5,
IL-6, RANTES and ECP secretion from eosinophils,
when compared to medium, EI and cycloheximide
controls (Figures 10, 11, 12, 13).

Effects of PAR2 agonist peptides on IL-5,
IL-6, RANTES and ECP secretion from human
eosinophils

The PAR2 agonist peptides SLIGKV-NH, and tc-
LIGRLO-NH, at concentration of 0.1 ug/mL induced
much more IL-5, IL-6, RANTES and ECP secretion
and at concentrations of 1.0 ug/mL, 10 pg/mL and
100 pg/mL induced more significant 1L-5, IL-6 and
RANTES release from eosinophils, when compared to
medium control (Figures 14, 15, 16, 17).

1 2 3 4 5 6

Figure 2. mRNA expression of PARs by RT-PCR analysis in
human eosinophils

Note. RT-PCR shows that eosinophils express PAR2 and PAR3 genes
and did not express PAR1 and PAR4 genes. Lanes 1-6 represent
PAR1, PAR2, PAR3, PAR4, B-actin and DNA marker, respectively.
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Figure 3. Effects of tryptase on IL-5 release from human
eosinophils

Note. Tryptase at concentration of 0.125 pg/mL induced much more
IL-5 secretion and at concentrations of 0.25 pug/mL and 0.5 pg/

mL induced more significant IL-5 secretion from eosinophils, when
compared to medium, leupeptin, benzamide and cycloheximide
controls. Tryptase inhibitors, leupeptin and benzamideand and PAR2
inhibitor, cycloheximide inhibited tryptase-induced IL-5 release at
concentration of 30 pg/mL, when they were mixed with 0.5 pg/mL of
tryptase.

60 .
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Figure 5. Effects of tryptase on ECP release from human
eosinophils

Note. Tryptase at concentration of 0.125 pg/mL induced much more
ECP secretion and at concentrations of 0.25 pg/mL and 0.5 pg/mL
induced more significant ECP secretion from eosinophils, when
compared to medium, leupeptin, benzamide and cycloheximide
controls. Tryptase inhibitors, leupeptin and benzamide and PAR2
inhibitor, cycloheximide inhibited tryptase-induced ECP release at
concentration of 30 pg/mL, when they were mixed with 0.5 pg/mL of
tryptase.
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Figure 4. Effects of tryptase on IL-6 release from human
eosinophils

Note. Tryptase at concentration of 0.125 pg/mL induced much more
IL-6 secretion and at concentrations of 0.25 pg/mL and 0.5 pg/mL
induced more significant IL-6 secretion from eosinophils, when
compared to medium, leupeptin, benzamide and cycloheximide
controls. Tryptase inhibitors, leupeptin and benzamide and PAR2
inhibitor, cycloheximide inhibited tryptase-induced IL-6 release at
concentration of 30 pg/mL, when they were mixed with 0.5 pg/mL of
tryptase.
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Figure 6. Effects of trypsin on IL-5 release from human
eosinophils

Note. Trypsin at concentrations of 0.1 ug/mL and 1.0 ug/mL induced
more significant IL-5 secretion from eosinophils, when compared to
medium, leupeptin, benzamide and cycloheximide controls. Trypsin
inhibitor, SBTI at concentrations of 10 ug/mL and 30 pg/mL and PAR2
inhibitor, cycloheximide at concentration of 30 ug/mL can substantially
reduce trypsin-induced IL-5 release, when they are mixed with

0.1 pg/mL of trypsin.
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Figure 7. Effects of trypsin on IL-6 release from human
eosinophils

Note. Trypsin at concentrations of 0.1 pg/mL and 1.0 pg/mL induced
more significant IL-6 secretion from eosinophils, when compared to
medium, leupeptin, benzamide and cycloheximide controls. Trypsin
inhibitor, SBTI at concentrations of 10 pug/mL and 30 pg/mL and PAR2
inhibitor, cycloheximide at concentration of 30 pug/mL can substantially
reduce trypsin-induced IL-6 release, when they are mixed with

0.1 pg/mL of trypsin.
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Figure 9. Effects of trypsin on ECP release from human
eosinophils

Note. Trypsin at concentrations of 0.1 pug/mL and 1.0 ug/mL induced
more significant ECP secretion from eosinophils, when compared to
medium, leupeptin, benzamide and cycloheximide controls. Trypsin
inhibitor, SBTI at concentrations of 10 ug/mL and 30 pug/mL and PAR2
inhibitor, cycloheximide at concentration of 30 pug/mL can substantially
reduce trypsin-induced ECP release, when they are mixed with

0.1 pg/mL of trypsin.
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Figure 8. Effects of trypsin on RANTES release from human
eosinophils

Note. Trypsin at concentrations of 0.1 pg/mL and 1.0 pg/mL induced
more significant RANTES secretion from eosinophils, when compared
to medium, leupeptin, benzamide and cycloheximide controls. Trypsin
inhibitor, SBTI at concentrations of 10 pg/mL and 30 pg/mL and PAR2
inhibitor, cycloheximide at concentration of 30 ug/mL can substantially
reduce trypsin-induced RANTES release, when they are mixed with
0.1 pg/mL of trypsin.
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Figure 10. Effects of elastase on IL-5 release from human
eosinophils

Note. Elastase at concentrations of 0.25 ug/mL and 0.5 ug/mL induced
more significant IL-5 secretion from eosinophils, when compared to
medium, leupeptin, benzamide and cycloheximide controls. Elastase
inhibitor, El and PAR2 inhibitor, cycloheximide at concentration of

30 pg/mL can substantially reduce elastase-induced IL-5 release,
when they are mixed with 0.5 pug/mL of elastase.
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Figure 11. Effects of elastase on IL-6 release from human
eosinophils

Note. Elastase at concentrations of 0.25 png/mL and 0.5 pg/mL induced
more significant IL-6 secretion from eosinophils, when compared to
medium, leupeptin, benzamide and cycloheximide controls. Elastase
inhibitor, El and PAR2 inhibitor, cycloheximide at concentration of

30 pg/mL can substantially reduce elastase-induced IL-6 release,
when they are mixed with 0.5 pug/mL of elastase.
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Figure 13. Effects of elastase on ECP release from human
eosinophils

Note. Elastase at concentrations of 0.25 ug/mL and 0.5 ug/mL induced
more significant ECP secretion from eosinophils, when compared to
medium, leupeptin, benzamide and cycloheximide controls. Elastase
inhibitor, El and PAR2 inhibitor, cycloheximide at concentration of

30 pg/mL can substantially reduce elastase-induced ECP release,
when they are mixed with 0.5 pug/mL of elastase.
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Figure 12. Effects of elastase on RANTES release from
human eosinophils

Note. Elastase at concentrations of 0.25 pg/mL and 0.5 pg/mL induced
more significant RANTES secretion from eosinophils, when compared
to medium, leupeptin, benzamide and cycloheximide controls. Elastase
inhibitor, El and PAR?2 inhibitor, cycloheximide at concentration of

30 pg/mL can substantially reduce elastase-induced RANTES release,
when they are mixed with 0.5 pug/mL of elastase.

IL-5 (pg/mL

Figure 14. Effects of PAR2 agonist peptides on IL-5 release
from human eosinophils

Note. The PAR2 agonist peptides SLIGKV-NH, and tc-LIGRLO-NH, at
concentration of 0.1 pg/mL induced much more IL-5 secretion and at
concentrations of 1.0 ug/mL, 10 ug/mL and 100 pg/mL induced more
significant IL-5 release from eosinophils, when compared to medium
control.
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Figure 15. Effects of PAR2 agonist peptides on IL-6 release
from human eosinophils

Note. The PAR2 agonist peptides SLIGKV-NH, and tc-LIGRLO-NH, at
concentration of 0.1 pg/mL induced much more IL-6 secretion and at
concentrations of 1.0 pug/mL, 10 ng/mL and 100 pg/mL induced more
significant IL-6 release from eosinophils, when compared to medium
control.
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Figure 17. Effects of PAR2 agonist peptides on ECP release
from human eosinophils

Note. The PAR2 agonist peptides SLIGKV-NH, and tc-LIGRLO-NH, at
concentration of 0.1 ug/mL induced much more ECP secretion and at
concentrations of 1.0 pug/mL, 10 pg/mL and 100 ug/mL induced more
significant ECP release from eosinophils, when compared to medium
control.
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Figure 16. Effects of PAR2 agonist peptides on RANTES
release from human eosinophils

Note. The PAR2 agonist peptides SLIGKV-NH, and tc-LIGRLO-NH,

at concentration of 0.1 ug/mL induced much more RANTES secretion
and at concentrations of 1.0 pg/mL, 10 pg/mL and 100 pg/mL induced
more significant RANTES release from eosinophils, when compared to
medium control.

Discussion

It was demonstrated for the first time that serine
proteinases could induce the release of IL-5, IL-6,
RANTES and ECP from human eosinophils. Tryptase
could induce significant amount of IL-5, IL-6 and
ECP secretion at concentrations of 0.25 pg/mL and
0.5 pg/mL. Trypsin at concentrations of 0.1 ug/mL
and 1.0 pg/mL and elastase at concentrations of 0.25
pg/mL and 0.5 pg/mL could induce a large amount
of IL-5, IL-6, RANTES and ECP release and it is
implicated that these serine proteinases are effective
activators of human eosinophils.

Since PAR2 is a receptor for trypsin, tryptase and
elastase, the effects of trypsin, tryptase and elastase
on the release of IL-5, IL-6, RANTES and ECP are
most likely through the activation of PAR2. It has
been reported that the mast cell tryptase may have
crucial roles in inducing lung fibroblast migration via
PAR2 activation, which may contribute to remodeling
processes in chronic lung diseases [2]. Similar report
also indicates that tryptase in neutrophil migration,
and lung inflammation is dependent on PAR2
activation [9]. Furthermore, tryptase can induce
eosinophil recruitment in vivo through the activation
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of PAR2 [23]. All these findings indicate that there
is an interaction between tryptase and PAR2 and
are consistent with the present results. The tryptase
inhibitors, leupeptin and benzamide and PAR2
inhibitor, cycloximide can diminish tryptase-induced
I1L-5, IL-6 and ECP secretion, indicating that the
action of tryptase on eosinophils is dependent upon
its intact catalytic site. In the present experiment,
tryptase fails to induce the release of RANTES (data
not shown) and lack of role of tryptase in induction
of RANTES secretion suggests that PAR2 activation
may very improbably have any functional roles in the
process of RANTES release. Furthermore, there are
evidence that tryptase does not induce the secretion
of RANTES [7, 30]. These results support the current
study.

It has been reported that trypsin and PAR2 play
an important role in the aggressiveness of ovarian
cancer [18]. Another study also shows that trypsin and
PAR?2 signaling can cause pancreatic cancer pain [37].
Furthermore, trypsin can induce inflammatory me-
diator release from human eosinophils via the
activation of PAR2 [24]. All these findings also
suggest that there is an interaction between trypsin
and PAR2 and are consistent with the present results.
Similarly, trypsin and PAR2 inhibitors significantly
diminish trypsin-induced IL-5, IL-6, RANTES and
ECP secretion, indicating that the action of trypsin on
eosinophils is also dependent upon its intact catalytic
site.

It is easy to imagine that elastase can cause the
release of IL-5, IL-6, RANTES and ECP, since
PAR?2 is highly expressed after allergen stimulation
in eosinophilic response and elastase inhibitor can
reduce this response [20]. This study indicates the
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