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Mast Cell Migratory Response to Interleukin-8 Is Mediated Through Interaction
With Chemokine Receptor CXCR2/Interleukin-8RB

By Gunnar Nilsson, Judy A. Mikovits, Dean D. Metcalfe, and Dennis D. Taub

To explore the role of chemokines in mast cell chemotaxis
and accumulation at sites of inflammation, we first investi-
gated the response of human mast cells to 18 different
chemokines by induction of intracellular calcium mobiliza-
tion in the human mast cell line, HMC-1. Only a subgroup of
CXC chemokines defined by the conserved sequence motif
glutamic acid-leucine-arginine (ELR) tripeptide motif, which
included interleukin-8 (IL-8), growth-regulated oncogene «
(GROw), neutrophil-activating peptide-2 (NAP-2), and epithe-
lial cell-derived neutrophil activating peptide-78 (ENA-78),
induced calcium flux in the cells. These observations sug-
gested that the receptor CXCR2 (IL-8RB) should be ex-
pressed on the surface of these cells. Using the RNAse
protection assay, CXCR2 mRNA, but not CXCR1 (IL-8RA)

MRNA expression was detected in HMC-1 cells. Flow cytom-
etry analysis documented the surface expression of CXCR2.
A binding analysis performed with 125|-|L-8 determined that
there were approximately 3,600 high affinity IL-8 binding
sites per HMC-1 cell, with a calculated kd of 1.2 to 2 nmol/L.
The activity of this receptor was further explored using IL-8,
which was found to induce dose-dependent chemotactic and
haptotactic responses in both HMC-1 cells and in vitro
cultured human cord blood-derived mast cells. These results
show the expression of functional CXCR2 receptors on the
surface of human mast cells, which may play an important
role in mast cell recruitment during the genesis of an
inflammatory response.

© 1999 by The American Society of Hematology.

AST CELLS ARE multifunctional effector cells of the CXCR2 on the surface of HMC-1 cells and the migratory
immune syster? A local accumulation of mast cells response of both HMC-1 cells and in vitro developed human
has been described in such diverse pathologic conditions asord blood—derived mast cells to IL-8.
allergic inflammation, parasitic infections, scleroderma, rheuma-
toid arthritis, interstitial cystitis, and in transplanted tissues
undergoing rejectiof.Directional migration of inflammatory MATERIALS AND METHODS
cells is presumably based on the local production of chemotac- cell cultures. The human mast cell line, HMC-1 (kindly provided
tic factors. Reports that stem cell factor (SCF), transformingby Dr J.H. Butterfield, Mayo Clinic, Rochester, MM}#5was cultured
growth factorg (TGF8), and the anaphylatoxins, C3a and C5a, in Iscove’s modified Dulbecco’s medium (IMDM) supplemented with
are mast cell chemoattractahihave provided support for this 10% heat inactivated fetal calf serum (FCS), 2 mmol/L L-glutamine,
hypothesis. 100_ IU/mL penicillin, 50 pg/mL streptomycin, and 1.2 mmol/L
The chemokines are a superfamily of proinflammatory cyto-2thioglycerol. The cells were passaged every 3 to 4 days. Human
kines associated with inflammatory pathology. They play a_cultured mast cells were obtained by plac_lng umbilical f:ord plood cells
. . . ; > __in complete RPMI 1640 supplemented with 10% heat-inactivated FCS
critical role in the selective recruitment of leukocytes by acting

. ; s and 100 ng/mL SCF (R & D Systems, Minneapolis, MN) as described.
as chemotaxin$.The chemokines are classified into the four  |yyracellular [Ca2*] measurements. HMC-1 cells (5 x 1CP/mL)

subfamilies C, CC, CXC, and C(3Q, based on the number and were incubated in RPMI medium with 1% FCS, containing 2.5 pmol/L
arrangement of conserved cysteine residdé&he prototypic  FURA-2 AM for 60 minutes at 30°C. The cells were washed and
CXC chemokine is interleukin-8 (IL-8), which was originally resuspended at ¥ 10%/mL RPMI 1640 with C&" and Mg* and 1%
described as a monocyte-derived factor that attracts neutro-
phils1112 Several other CXC chemokines are also potent
neutrophil chemoattractants. These include growth-regulated From the Department of Genetics and Pathology, Uppsala Univer-
oncogeneax (GRQw), epithelial cell-derived neutrophil activat- sity, Uppsala, Sweden; Science Applications International Corporation-
ing peptide-78 (ENA-78), and neutrophil-activating peptide-2 Frederick, National Cancer Institute-Frederick Cancer Research and
(NAP-2). In contrast, the CC chemokines preferentially act onPevelopment Program, Frederick, MD; Laboratory of Allergic Dis-
monocytes, lymphocytes, natural killer (NK) cells, basoph”s’easgs, National Institute of Allergy and Infect|ous_D_|seases, National

. - Institutes of Health (NIH), Bethesda, MD; and Clinical Immunology
and eosinophils. : ) : .

) . . - Section, Laboratory of Immunology, National Institute on Aging, NIH,
Chemokines mediate their effects by binding to SeVeNg,imore, MD.

transmembrane-spanning, G protein-coupled receptétsive Submitted August 18, 1998; accepted December 22, 1998.
CXC-receptors (CXCR) and nine CCR have been described to supported in part by grants from the Swedish Cancer Society, the
date. Cells of hematopoietic origin express unique, but overlapSwedish Foundation for Health Care Sciences and Allergy Research,
ping, subsets of these chemokine receptors. Chemokine recefhe Swedish Heart Lung Foundation, King Gustav V:s 80 Year Foundation,
tor subtypes in turn are selective for unique, but over|apping,KonsuI Th C Bergh Foundation, and Ollie and Elof Ericssons Foundation.
subsets of chemokines. CXCR1 and CXCR2 have been shown Address reprint requests to Gunnar Nilsson, PhD, Unit of Pathology,
to bind IL-8 with high affinity’517 CXCR1 is specific for IL-8, Department of Genetics and Pathology, Uppsala University, S-751 85
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In the current study, we initially screened the response of thepis fact.

human mast cell line HMC-1 to 18 different CXC, CC, and C  © 1999 by The American Society of Hematology.
chemokines. The results led us to characterize the expression 0f0006-4971/99/9309-0030$3.00/0
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FCS. Atotal of 2 mL of the cell suspension was placed in a continuouslycounting the number of cells attached to the lower surface of the filter in

stirred cuvette at 37°C in a fluorimeter (Photon Technology Inc, Souththree high-power fields (HPF). Each concentration of chemokine was

Brunswick, NJ). Fluorescence was monitored g = 340 Nm \gyo = tested in either triplicate or sets of six wells. The results were expressed

380 nm, and\e,, = 510 nm, and the data presented as the relative ratioas the average of the number of migrating cells per three HPF

of fluorescence excited at 340 and 380 nm. Data were collected ever{-standard error of the mean [SEM]). A checkerboard analysis of mast

500 ms. The following chemokines were tested: Lymphotactin, IL-8, cell motility was conducted according to the method of Zigmond and

monocyte chemotactic protein (MCP)-3, GRONAP-2, ENA-78,and  Hirsch?®

interferon-inducible protein (IP)-10 (Peprotech, Rocky Hill, NJ);  For determination of haptotactic response of HMC-1 cells to IL-8,

RANTES, macrophage inflammatory protein (MIR);IMIP-18, and polycarbonate filters were precoated with Matrigel (Collaborative

MCP-1 (Genzyme, Cambridge, MA); HCC-1 and |-36®& D Systems,  Biomedical Products, Bedford, MA), washed, dried, and incubated with

Minneapolis, MN); and platelet factor-4 (PF-4) (Sigma CheahCo, St either medium, IL-8, or PF-4 at the designated concentrations. After a

Louis, MO). Eotaxin was a kind gift from Dr O. Yoshi (Shionogi 24-hour incubation, the filters were gently washed, dried, and tested in

Institute for Medical Science, Osaka, Japan), MCP-2 was a kind giftmicrochemotaxis chambers with HMC-1 cells.

from Dr J. Van Damme (University of Leuven, Leuven, Belgium), T-cell ~ Treatment with pertussis toxin.Pertussis toxin (Sigma Chemical

activation (TCA)3 was a kind gift from Dr M.E. Dorf (Harvard ddical ~ Co) treatment was performed by incubating X8.0° cells/mL for 90

School, Boston, MA) and MIG (monokine induced by interfergrwas minutes at 37°C with 0.1 or 1 pg/mL of the toxin in complete medium.

a kind gift from Dr J.M. Farber (NIAID, NIH, Bethesda, MD). After incubation, the cells were washed and resuspended in fresh
RNAse protection analysis.Detection of human chemokine recep- medium before use.

tor message expression was performed with an RNAse protection analysis

system (RiboQuant; Pharmingen, San Diego, CA). Twdtiprobe tem-

plate sets (hCR5 and hCR6) were used for in vitro transcription RESULTS

reactions using T7 polymerase to direct synthesis of high specific

activity [32P]-labeled antisense RNAs that hybridize with human RNAs . ] . . . .
encoding CXCR1, CXCR2, CXCR3, CXCR4, BLR-1, BLR-2, V28, Changes in [C&]; are classically associated with chemo

and two housekeeping control gene products L32 and glyceraldehyde-é(-Ine activation of cells and provide a me.c.hz.’;lnlsm by which
phosphate dehydrogenase (GAPDH); and CCR1, CCR3, CCR4, CCRE_E,eceptor engagement and response specificity may be exam-
TERI, CCR2a, CCR2b, L32, and GAPDH, respectively. Templatesined’* HMC-1 cells were therefore tested for [C§ after
were transcribed using a Maxiscript Kit (Ambion, Austin, TX) in the treatment with chemokines of the C, CC, and CXC families
presence of &2P-uridine triphosphate (UTP) (800 Ci/mmol; NEN, (Table 1). Of the chemokines tested, only CXC chemo-
Beverly, MA). Total RNA was isolated using Trizol (Life Technologies, kines defined by the conserved sequence glutamic acid-
Gaithersburg, MD) according to the manufacturer’s instructions. RNAseleucine-arginine (ELR) tripeptide motif, namely 1L-8, GRO
protection analysis of 20 pg total RNA was performed after overnightNAP-2, and ENA-78, induced an intracellular calcium flux in
hybridization at 60°C with 1.5¢ 10° cpm °f32p',hC_R6 using the RPAIl 1o HMC-1 cells. The kinetics of the responses to IL-8,
Kit (Ambion) accordlr.lg. to the manufacturer’s instructions. Protecteq ENA-78, GRGy, and NAP-2 was almost indistinguishable (Fig
fragments were precipitated and electrophoresed on 6% sequenmEA Th itude of th K of ) d dent on th
gels. Gels were dried and scanned on a phosphorimager (Molecular )- The magnitu -eo épea _O [€d; was dependen pn e
Dynamics, Palo Alto, CA). Dried gels were photographed on XAR-5 ligand concentration tested (Fig 1B). The 50% effective QOse
film (Kodak, KEBO Lab, Spaga, Sweden) at 70°C. (EDsg) for IL-8, ENA-78, GRQx, and NAP-2 was approxi-
Flow cytometric analysis. HMC-1 cells were stained with mono- mately 5 ng/mL, 10 ng/mL, 10 ng/mL, and 25 ng/mL, respec-
clonal antibodies against CXCR1 or CXCR2 using antibodiestively.
purchased frm R & D Systems conjugated to either fluoresdsothiocya-
nate (FITC) or phycoerythrin (PE). Flow cytometric analysis was

Analysis of chemokine-induced [€4 in HMC-1 cells.

performed on a FACStar plus (Becton Dickinson, Mountain View, CA). Table 1. Effect of Chemokines on Calcium Mobilization in
Chemokine binding studiesFor binding assays, % 10° cells per FURA-2-Loaded HMC-1 Cells
mL were incubated in phosphate-buffered saline (PBS) f#tHabeled Chemokine Chemokine Family [Ca?*]:

IL-8 ligand (0.2 nmol/L) (specific activity, 2,200 Ci/mmol; New

England Nuclear, Boston, MA) and varying concentrations of unlabeled Lymphotactin ¢ -
ligands at 4°C for 1 hour. The incubation was terminated by removing Eotaxin c-C -
aliquots from the cell suspension and separating cells from buffer by RANTES c-c -
centrifugation through a silicone/paraffin oil mixture as descrised. MIP-1o c-c -
Nonspecific binding was determined in the presence of 1 pmol/L MIP-18 c-C -
unlabeled ligand. The binding data were curve fit with the computer MIP-2 c-C -
program LIGAND (Biosoft, St Louis, MO) to determine the affinity MCP-1/MCAF c-C -
(KD), number of sites, and nonspecific binding. MCP-2 c-c -

Chemotaxis assay.Mast cell migration was examined using a MCP-3 c-C -
48-well microchemotaxis assay as describeBriefly, various concen- TCA3/1-309 c-C -
trations of chemokine were placed in the lower compartment of a HCC-1 c-C -
48-well microchemotaxis chamber. Mast cells (2 tex5L0° cells/mL) IL-8 C-x-C +
were then placed in the upper compartment. The upper and lower GROa C-X-C +
compartments of the chamber were separaged b um pdycarbonate NAP-2 C-x-C +
filter coated with fibronectin (Sigma Chemical CoYhe chambers ENA-78 C-X-C +
were incubated for 4 hours at 37°C, a time period over which IP-10 C-x-C -
chemokine equilibrium between the upper and lower chambers is f/:?g'l gig -

optimally achieved. Filters were then scraped, washed, fixed with
methanol, and stained with Diff-Quik. Cell migration was measured by —, no effect; +, effect.
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A ENA-78, GRQx, and NAP-2 all induce homologous desensiti-
zation in HMC-1 cells (Fig 2 and data not shown). Furthermore,
IL-8 caused heterologous desensitization of ENA-78—, GRO

and NAP-2—induced activation of HMC-1 cells (Fig 2). In
contrast, ENA-78, GR®, or NAP-2, when added first, reduced,
but did not abolish, the calcium signal induced by IL-8 (Fig 2).
No cross-desensitization of the response to IL-8 was detected
when RANTES or MIG was used as the first agonist (data not
shown).

Detection of mMRNA and surface expression of CXCR2 on
IL 8 (10 ng/ml) ENA 78 (25 ng/ml) HMC-1 cells. The results from these studies on chemokine-

induced calcium flux suggested the expression of IL-8 receptors

GRO-a (10 ng/ml) NAP 2 (25 ng/ml) Ar-s MLs
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Fig 1. Calcium mobilization by IL-8, GROa, NAP-2, and ENA-78 in

HMC-1 cells. (A) Kinetics: agonists were added at the time indicated (I) 100 200 300 0 100 200 360 '
by the arrows. The identity and concentration are indicated to the

right of each arrow. (B) Concentration dependence: calcium mobiliza-

tion was measured in the cells stimulated as indicated. The amplitude Time (sec)

of the peak change in fluorescence is shown as a function of the
chemokine concentration. Results from one cell experiment are shown.
Similar results were obtained in three independent experiments.

Relative Fluorescence

vy)

0.75

Relative Fluorescence

0.50

Peak of relative fluorescence

Fig 2. Desensitization of calcium transients in HMC-1 cells. Rela-
tive fluorescence was monitored from FURA-2-loaded cells before
and during sequential addition of CXC chemokines at the times

Activation of G proteln coupled receptors typlcally induces a indicated by the arrows. The identity of each stimulus is indicated to

the right of each arrow. The concentrations used were 10 ng/mL IL-8
refractory period during which the receptor cannot transduce € nd GROG and 25 ng/mL NAP-2 and ENA-78. Each tracing shown is
signals when stimulated a second time with same or oth€fom a single experiment and is representative of at least two

agonists, a phenomenon known as “desensitization.” IL-8, separate experiments.
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on HMC-1 cells. Two IL-8R have been described, CXCR1 andyvitro cultured human mast cells (Fig 5B). IL-8 induced maximal
CXCR2. Thus, CXC receptor expression in HMC-1 cells wasmigration at 100 ng/mL, with an Efg of approximately 1
first analyzed at the level of message using Pharmingen hCRAg/mL. The ability of IL-8 to stimulate directional migration
multiprobes in an RNAse protection assay (RPA). In addition to(chemotaxis) versus random migration (chemokinesis) was
the housekeeping gene GAPDH (96), a protected fragment ofinalyzed using a checkerboard analysis. As shown in Table 2,
321 was detected, reflecting the presence of the CXCR2 RNAL-8 was found to be chemotactic, but not chemokinetic for
(Fig 3A). In contrast, CXCR1 mRNA was not detected. None of mast cells. Chemokinesis was calculated to be less than 5% of
the CCRs could be detected using the hCR5 multiprobe (dat¢he total migration observed.
not shown). While not shown, HMC-1 cells also expressed In contrast to chemotaxis, which is defined as migration
RNA for CXCR4 and hv28. towards a gradient of soluble factor, haptotaxis is migration to
Surface expression of IL-8 receptors was next analyzed bysurface-bound gradients of the chemoattractant. IL-8 is known
flow cytometry using monoclonal antibodies (MoAbs) directed to easily bind to surfaces and has been shown to induce
against CXCR1 and CXCR2. Expression of CXCR2 could behaptotaxis in neutrophil®® We therefore investigated
detected on the surface of HMC-1 cells, consistent witpthgious ~ whether IL-8 could mediate haptotaxis in mast cells. IL-8 was
data (Fig 3B). CXCRL1 could not be detected (data not shown)incubated in different concentrations with polycarbonate filters
Characterization of29-IL-8 binding sites on HMC-1 cells. precoated with extracellular matrix proteins. The filters were
Receptor binding experiments usitd-I1L-8 and HMC-1 cells  then used in a microchemotaxis chamber. IL-8 was found to
showed specific binding at 4°C (Fig 4A). A Scatchard plot induce haptotactic migration of HMC-1 cells in a dose-related
analysis of binding o#?3-IL-8 to HMC-1 cells demonstrated a manner (Fig 6). PF-4—coated filters did not promote mast cell
single class of approximately 3,600 high-affinity IL-8 binding migration.
sites with a calculated kd of 1.2 to 2 nmol/L (Fig 4A, insert).  IL-8—induced migration was inhibited by prior treatment of
Bound*'?3-IL-8 was displaced by unlabeled IL-8 or GRQbut ~ HMC-1 cells with 100 ng/mL or 1,000 ng/mL of pertussis toxin
not by unlabeled IP-10 or PF-4 (Fig 4B). for 90 minutes (Table 3). SCF-induced migration, which is
IL-8—mediated migration of human mast cellsThe migra-  mediated through receptor tyrosine kinase, was not inhibited by
tory response of human mast cells was determined in aimilar treatment with the pertussis toxin. This data is consistent
microchemotaxis chamber. HMC-1 cells migrated in responsewith the conclusion that CXCR2 expressed on mast cells is
to IL-8 and GR in a dose-related manner, but not to PF-4 coupled to Gi protein, as reported for CXCR2 expressed on
(Fig 5A). Similarly, IL-8, but not PF-4, induced migration of in neutrophils®

B

Cell number

100 1ol 102 103 10t
CXCR2 (FITC)

Fig 3. Expression of IL-8 receptors by HMC-1 cells. (A) CXC
receptor expression was measured at the level of message by RPA. In
addition to the housekeeping gene product GAPDH (96), a protected
fragment for CXCR2 (321) was detected. The two lanes represent two
preparations of HMC-1. (B) CXCR2 expression on the surface of
HMC-1 cells analyzed by flow cytometry. The bold histogram shows
the expression of CXCR2; the thin histogram represents isotype
control MoAb. This result is representative of four independent
experiments.
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Fig 4. Analysis of 125-IL-8 binding to HMC-1 cells. (A) A representa-

% INHIBITION OF IL-8 BINDING

tive equilibrium-binding analysis is shown, and Scatchard plot transfor- 20
mation of the binding data is presented in the insert. (B) Concentration- 10
dependent displacement of 1%5|-IL-8 binding to HMC-1 cells by IL-8 (@), ’*’:!717—"__“%,
GRO« (A), IP-10 (M), and MIG (V). HMC-1 cells (5 x 10° cells in each 0
tube) were incubated with 251-IL-8 (0.2 nmol/L) in the presence or 0 200 400 600 800 1000
absence of increasing concentrations of unlabeled ligand for 60 min-
utes at 4°C. UNLABELED LIGAND ADDED (ng/vial)
DISCUSSION migration of human in vitro developed mast cells and pulmo-

The data presented show that human mast cells expred¥ry mast cells was RANTESwhich did not induce HMC-1
CXCR2 (Figs 3 and 4) and that the interaction of CXCR2 with cell migration or calcium influx(and this study). Furthermore,
its natural ligands, IL-8 and GRQ induces calcium mobiliza- NO transcripts for any of the receptors interacting with RANTES
tion (Fig 1) and cell migration (Fig 5A and B). Although IL-8 is Were detected in HMC-1 cells, ie, CCR1, CCR3, CCR4, and
an inflammatory cytokine that is known to function as a CCR5. These results are in agreement with the results of
neutrophil chemoattractant and activating factor, monocytesHartmann et atwho have also reported that CC chemokines do
NK cells, and T lymphocytes also respond chemotactically tonot promote chemotaxis of HMC-1 cells. Although unrespon-
IL-8.1321-23.31 Similarly, mast cells are thus also capable of sive to CC chemokines, human mast cells, as noted in the
responding to IL-8—induced signals. current study, do respond to multiple EERCXC chemokines,

Mast cells accumulate during both acute and chronic inflam-e, IL-8, ENA-78, GRx, and NAP-2.
mation. This local increase in mast cells is due, at least in part, Chemokines act via G protein—coupled receptors. With these
to the redistribution and recruitment of neighboring mast cells.receptors, there is typically a refractory period after initial
One example of the rapid accumulation of mast cells is thestimulation during which the receptor cannot transduce signals

increase in these cells observed within the intraepithelial celwhen stimulated a second time with the same or other agonists.

layer of the nasal mucosa after local allergen provocafion. All of the ELR* CXC chemokines tested in this study showed
Several factors capable of attracting human mast cells havéhis homologous desensitization. IL-8 also desensitized the
been reported. These include SCF, T@FRnd the anaphylatox- calcium response to GRO ENA-78, and NAP-2 in HMC-1
ins578 However, the only chemokine reported to induce cells (heterologous desensitization). In contrast, GRENA-
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Fig5. Chemotactic effect of IL-8 on HMC-1 cells (A) and in vitro cultured human mast cells (B). Cells were exposed to various concentrations of
IL-8, GROq, or PF-4, as indicated for 4 hours. The results are expressed as the number of countable cells per 3HPF (mean + SEM) (n = 5). *P < .05,
**P < .01.

78, or NAP-2 given as the first stimuli, reduced, but notis a potent chemotaxin for human mast cells. These observa-
abolished the calcium flux induced by IL-8. This is well tions may be relevant to the understanding of mast cell
described for the CXCR2 receptor, although the precise mechamigration in vivo, as IL-8 is known to be elevated in several
nism for this effect is unknow Thus, mast cells and inflammatory diseases, where an increase in mast cells have
neutrophils respond similarly to CXCR2 agonist treatment. been described, including rheumatoid arthritis, inflammatory
Surface CXCR2 appears to represent all IL-8 binding sites orbowel diseases, and psoriaki§* Mast cell migration towards

HMC-1 cells. CXCR2, but not CXCR1, message was detectedL-8 appears thus to represent an important mechanism in the
in HMC-1 cells, and CXCR2 protein expression was shown atrecruitment of mast cells to sites of tissue inflammation.

the single cell level with specific antibodies and flow cytometry.
A Scatchard plot analysis showed fewer IL-8 binding sites on

HMC-1 cells (3,600 binding sites/cell) than on neutrophils 150
(60,000 binding sites/celff This IL-8 binding site number on s "
mast cells is similar to the number estimated on T lymphoé&jtes.

Both HMC-1 cells and in vitro cultured human mast cells Il PF-4 _-L
migrated in response to IL-8. The number of mast cells of both . 1

types migrating to 100 ng/mL of IL-8 (approximately 75/3HPF) o 100 -
is fewer than the number of mast cells migrating in response tca.

platelet-activating factor or C5a (approximately 100 to 140/ 5
3HPF) (Nilsson et al, submitted). However, the migration of ©
mast cells to IL-8 (and GR®for HMC-1 cells) was significant <= T
and specific. No migration could be determined to PF-4 used a_g 50 1 T
a chemokine control. ® TT -
In summary, CXCR2 is expressed on HMC-1 cells and IL-8 @ T T l
£ 1 =
Table 2. Checkerboard Analysis of Mast Cell Chemotaxis to IL-8 %
(&)
IL-8
ng/mL 0 1 10 100 0
0 11(2) 19 (5) 9(4) 7(6) 0 1 10 100 1000
1 36 (3) 16 (4) 8(3) 11 (5)
10 65 (7) 26 (3) 13(2) 9 (5) Concentration (ng/ml)
100 86 (4) 45 (3) 15 (5) 13 (3)
- - - - Fig 6. Haptotactic effect of IL-8, but not PF-4, on HMC-1 cells. The
Column under IL-8 represents increasing concentrations of IL-8 in migration of cells was tested on precoated filters exposed to medium
lower wells, and the concentrations given next to IL-8, line, represent alone or to various concentrations of IL-8 or PF-4. The results are
the concentration in upper wells. The results are expressed as the expressed as the number of countable cells per 3HPF (mean * SEM)

number of cells per 3 HPF (+SEM), n = 3. (n=3).*P < .05, **P < .01.
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Table 3. Pertussis Toxin Treatment Blocks IL-8-Induced Migration of 16. Murphy PM, Tiffany HL: Cloning of complementary DNA
Mast Cells encoding a functional interleukin-8 receptor. Science 253:1280, 1991
Chemokine PTX (ng/mL) Cells/3HPF (= SEM) 17. Lee J, Horuk R, Rice GC, Bennett GL, Camerato T, Wood WI:
Characterization of two high affinity human interleukin-8 receptors. J
IL-8 - 108(6) Biol Chem 267:16283, 1992
100 43 (5~ 18. Moser B, Schumacher C, von Tscharner V, Clark-Lewis |, Baggiolini
1,000 26 (3T M: Neutrophil-activating peptide 2 and gro/melanoma growth-stimulatory
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