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Substance P(SP), a potent proinflammatory peptide which is present in sensory
neurons, causes granulocyte (neutrophil and eosinophil)infiltration in mouse skin by
inducing mast cell degranulation. Therefore, we determined which mediator from cuta—
neous mast cells mediates SP—induced granulocyte infiltration in the skin by the use of
mediator antagonists. Subcutaneous injection of SP(107"—10"*M)caused granulocyte in—
filtration in the skin of BALB/c mice in a time—and concentration—dependent fashion.
Pretreatment with the LTB, antagonist decreased SP-induced neutrophil and
eosinophil infiltration in mouse skin at 6h to the same extent that an inhibitor of mast
cell degranulation disodium cromoglycate decrease those responses. However, pre—
treatment with the PAF antagonist affected neither SP-induced neutrophil nor
eosinophil infiltration at 6h. A LTC./D, antagonist and a histamine H, antagonist
chlorpheniramine had no effect on the granulocyte infiltration, either. The LTB, antag—
onist also decreased SP—induced neutrophil, but not eosinophil, infiltration in mouse
skin at 24h. Second, we determined whether SP increases the expression of an adhesion
molecule ICAM-1 on human vascular endothelial cells. The amount of ICAM-1 on hu—
man umbilical vein—derived endothelial cells(HUVEC)was measured by a cell ELISA
assay using an anti—-ICAM-—1 monoclonal antibody. SP(10"*M)increased ICAM—1 ex—
pression on HUVEC in a time—dependent fashion, reaching a maximum at 16h. The
amount of ICAM—1 on HUVEC was increased by 2.2—fold in the presence of SP(10"*M),
the potency of which was the same as that of IL—1 8 (10ng/ml). The C—terminal peptide
SPs-1 also increased ICAM~—1 expression on HUVEC, whereas the N—terminal peptide
SP.-s was inactive. Cycloheximide(0.5mM )inhibited the increase in SP—induced ICAM
—1 expression, indicating that SP induces the synthesis of ICAM—1 molecule. In addi-
tion, HUVEC were found to have high affinity SP binding sites(Kd=0.69nM, Bmax=1.6
X 10* sites/cell). We conclude that LTB. is a major mast cell—derived chemotactic me—
diator for initiating SP—induced neutrophil and eosinophil infiltration in mouse skin and
that SP increases the expression of [ICAM~—1o0n human vascular endothelial cells.
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Fig.1. Concentration—dependent substance P-—
induced granulocyte infiltration (A) and
mast cell degranulation (B) in mouse
skin.

The granulocyte infiltration ( neu—
trophils;solid columns and eosinophils;
stippled columns) and mast cell degranu—
lation were examined at 6h after the subcu—
taneous injections of substance P (107°—10
“*M) .Data are means * SD for 5 to 8 mice
at each concentration.
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Table 1 Effect of Disodium Cromoglycate on
Substance P—induced Granulocyte in—

filtration in Mouse Skin

Number of Granulocytes (per five fields) 2

Subcutaneous

Injections Neutrophils Eosinophils
PBS 6.3%28 44t1.8
Substance P 748+ 1.7 413245
Substance P + DSCG 16.1£3.5" 13.6%1.8°

3 The number of granulocytes infiltating into the skin of BALB/c mice was counted ata

magnification of x400 at 6 h after the sut injecti of subx P(10-5M)in

the absence or presence of disodium cromoglycate (DSCG; 100 ug/mi).

Data are mean t ST for six mice.

* significantly difTerent from the corresponding mean value of substance P alone, p<0.001.
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Fig.2. Effect of mediator antagonists on sub—
stance P—induced neutrophil infiltration in
mouse skin.

Mice were preinjected intraperitoneal—
ly with a mediator antagonist ( solid
columns) or its vehicle (open columns),
and the neutrophil infiltration was exam—
ined at 6h after the subcutaneous injection
of substance P (10°*M) . CV—-6209;a PAF
antagonist,ONO—4057 ; a LTB4 antagonist,
and Chlorphen.; a histamine Hy antago—
nist. Data are means £ SD for b to 6 mice. =
significantly different from the mean value
of the corresponding vehicle, «p< 0.001.

22751 %iMH L7z (41.3+4.5vs13.6+1.8
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FENFELEKIZ M E 71.3 %IMH L7z (4.1+4.6vs
15.1+2.1{E/5%%F, SP vs SP + 0N0—4057. P
<0.001. n=6) (Fig.3)s
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ug/g~ 2@) 3SP (107°M) K T1%5 24 b5
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(P <0.001 & P<0.002. n=4) (Fig.4),
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L7eh, (P <0.001. n=4), ONO-4057 (20
ug/gs 2E) IEBCIMEILGH,H -
(Fig4)e
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Fig.3. Effect of mediator antagonists on sub-—
stance P—induced eosinophil infiltation in
mouse skin.

The eosinophil infiltration was exam—
ined at 6h after the subcutaneous injection
of substance P. Experimental protocols
and symbols are the same as in Fig.3. Da—
ta are means = SD for 5 to 6 mice. = signifi—
cantly different from the mean value of the
corresponding vehicle, *p <0.001.
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Fig.4. Effect of disodium cromoglycate and of a

LTBs antagonist ONO-4057 on substance
P—induced granulocyte infiltration in
mouse skin at 24h.
The granulocyte infiltration was examined
at 24h after the subcutaneous injection of
substance P (107°M) . Data are means =
SD for 4 mice. +.=+ significantly different
from the mean value of the corresponding
vehicle, *p <0.002, =«p < 0.001.
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Fig.5. Measurement of ICAM—1 on human um-—
bilical vein—derived endothelial cells
(HUVEC) by acell ELISA assay using

an anti—ICAM—1 monoclonal antibody
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Fig.6. Time course of substance P-induced
ICAM—1expressionon HUVEC.
HUVEC were stimulated with SP (107®
M) at 37°C for 4 to 24h. The amount of
ICAM-1 on HUVEC was measured by a
cell ELISA and was expressed as % of the
absorbance in unstimulated HUVEC.
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Fig.7. Dose—response curve of substance P—in—
duced ICAM—1 expressionon HUVEC.
HUVEC were stimulated with SP (107% —
10 "°*M) at 37°C for 16h.
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