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Effects of FK224, a NK; and NK2 Receptor Antagonist, on Plasma Extravasation of
Neurogenic Inflammation in Rat Airways
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Background: Asthma is an inflammatory disease because there are many inflammatory changes
in the asthmatic airways. Axon reflex mechanisms may be involved in the pathogenesis of asthma.
Sensory neuropeptides are involved in this inflammation, which is defined as neurogenic
inflammation. Substance p, neurokinin A, and neurokinin B may be main neuropeptides of
neurogenic inflammation in airways. These tachykinins act on neurokinin recptors. Three types of
neurokinin receptors, such as NKi, NK;, and NKs, are currently recognized, at which substance
psneurokinin A, and neurokinin B may be the most relvant natural agonist of neurogenic
inflammation in airways. The receptor subtypes present in several tissues have been characterized
on the basis of differential sensitivity to substance p, neurokinin A, and neurokinin B. Plasma
extravasation and vasodilation are induced by substance p more potently than by neurokinin A,
indicating NK1 receptors on endothelial cells mediate the response. But airway contraction is
induced by neurokinin A more potently than by substance P, indicating the NK; receptors in airway
smooth ‘muscles. These receptors are used to evaulate the pathogenesis of brochial asthma. FK224
was .identified from the fermentation products of Streptomyces violaceoniger. FK224 is a dual
antagonist of both NK; and NK; recptors.

Purpose: For a study of pathogenesis of bronchial asthma, the effect of FK224 on plasma
extravasation induced by vagal NANC electrical stimulation was evaluated in rat airway.

Method: Male Sprague-Dawley rats weighing 180 ~450gm were anesthetized by i.p. injection of
urethane. Plasma extravasation was induced by electrical stimulation of cervical vagus NANC
nerves with 5Hz, ImA, and 5V for 2 minutesqNANC2 group) and for sham operation without



nerve stimulation(control group). To evaluate the effect of FK224 on plasma extravasation in
neurogenic inflammation, FK224(1mg/kg, Fujisawa Pharmaceutical Co., dissolved in dimethylsul-
phoxide; DMSO, Sigma Co.) was injected 1 min before nerve stimulation(FK224 group). To assess
plasma exudation, Evans blue dye(20mg/kg.dissolved in saline) was used as a plasma marker and
was injected before nerve stimulation. After removal of intravascular dye, the evans biue dye in
the tissue was extracted in formamide(37°C, 24h) and quantified spectrophotometrically by
measuring dye absorbance at 629nm wavelength. Tissue dye content was expressed as ng of dye
per mg of wet weight tissue. The amount of plasma extravasation was measured on the part of
airways in each groups.

Results:

1) Vagus nerve(NANC) stimulation significantly increased plasma leakage in trachea, main
bronchus, and peripheral bronchus compared with control group, 14.1 £1.6 to 49.7£2.5, 17.5+2.0
to 38.7+2.8, and 12.7+2.2 to 19.1£1.6ng of dye per mg of tissue(mean + SE), respectively(p <
0.05). But there was not significantly changed in lung parenchyma(p >0.05)

2) FK224 had significant inhibitory effect upon vagal nerve stimulation-induced airway plasma
leakage in any airway tissues of ratsuch as trachea, main bronchus, and peripheral bronchus
compared with vagus nerve stimulation group, 49%, 58%, and 70%, respectively(p<0.05).
Inhibitory effect of FK224 on airway plasma leakage in neurogenic inflammation was revealed the
more significant in peripheral bronchus, but no significant in lung parenchyma.

Conclusion:

These results suggest that FK224 is a selective NK receptor antagonist which effectively inhibits
airway plasma leakage induced by the endogenous neurotransmitters relased by neurogenic
inflammation in rat airway. Tachykinin receptor antagonists may be useful in the treatment of
brochial asthma.
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2l substance p, neurokinin A2} neurokinin B3= NK;,
NK, NK3 5 3579 NKFEAE Seojol 282,
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dye (Janssen Chemica)Z 0.9% A]%34=2 20mg/ml.e.
2 7HE gl FK224(Fujisawarh)E DMSO(Sigma
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Fig. 1. Structure of FK224.
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$9) 242 Evans blue dye(20mg/kg)E v]FA14 =}
Zs171 Aol AAUE Seto] BBk Aol Bt
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Evans blue dye S $734Mg F3lod 50cc Aelds
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o352 #3hp Evans blue dyeE A E AlAGC
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DA BA7|HA o5k 7%, AR 24 ol
ZAZAZ ZA3ln, B9 e formamide 2mloil4]
40T, 24417 Hkslo] Evans blue dyeE =202 X
B] FEslo] £ENE 620nme] £ F5AlHitachi,
U-2000 spectrophotometer) & 24§13, Evans blue
dye 9k2 ¥F% 0.15~12ug/ml2] Evans blue dye £5%
EEFAG o] 8zlod, V|5 K9 23 FAY Evans
blue dye?Hng of dye/mg of wet tissue weight) &
A% Wi 520 FES vl

3. SA wy

FE 28 meant SEE VPN, 7§72
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1. M71H X130 of# o1 §S FaEc] &0

287 A7 A58 F(INANC2E)L izl ulst
o 7lHollA] 49.7(£2.5)ng/mg o & 353%, F71aAel|
A 38.7(+£2.8)ng/mg o Z 221%9] Zle} wEx7|uz)
19.1(+1.6)ng/mg 0. & 151% 2 A {3%0] ZF §-9}
1A E9kood(p<0.05)(Table 1), F2 AL 7|%EollA]

Table 1. Effects of FK224 Pretreatment on
Plasma Exudation Induced by Vagal
Stimulation in the Rat Airways

airway Trchea Main Peripheral = Lung
Group bronchus bronchus parenchyma

Control 14.1 17.5 12.7 18.3

(£1.6) (£2.0) (£2.2) (+4.0)

NANC2 49.7%  38.7* 19.1* 13.0

(£2.5) (£2.8) (x1.6) (£1.8)

FK224 243" 23 133 16.2

(£2.2) (£1.6) (£0.8) (£1.2)

mean*SE: ng of dye/mg of tissue.
* p<0.05: compared with control group.
+ p<0.05: compared with NANC2 group.
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Fig. 2. Effects of FK224 pretreatment on extravasation in the
airways compared with control group(%).
* p<0.05: compared with control group.
+ p<<0.05: compared with NANC2 group.
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SAaE A=) Asislon), SRS 13.0(£1.8)ng/
mg, 76% 5 th=F3} 2ol gi2ltkp >0.05)(Fig. 2).

2. J71H RE2R RUE 7 §E wa
M FK2249] &1}

A7 bl G GA XAlE AR FK2242- 2
B7F A7 A3 Foll vlsled 7)ollA] 24.3(+2.2)
ng/mg o & 49 %, F71AjellA 22.3(+1.6)ng/mg 22
58 %2 AAI9} WEx7)%A] 13.3(+0.8)ng/mg & 70
% TEOE YA fFe] BF folahAl asdekp
<0.05)(Fig. 2).
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— 748 —



S Bol o83, NK, 48 e XAz
CP-96345, RP-67580, GR-712513} GR-82334 Eof
lem, L-659877, MDL-299133} MEN-10376-2- NK,
T&A AexAlR A7kl Aol oigh
of] oj&&tsr eV ™. FK224% Streptomyces viola-
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