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Abstract—In the present study, capsaicin-induced desensitization of peripheral sensory nerves were
investigated by using guinea pig bronchi, in which these nerves are stimulated with capsaicin to pro-
duce a contractile response via the release of sensory neuropeptides such as substance P and neu-
rokinin A. The contractile response to capsaicin was inhibited by the combination of CP96345 and SR
48968 suggesting that the excitatory effect of capsaicin is mediated via both the tachykinin NK-1 and
NK-2 receptor. Capsaicin produced in vitro-desensitization in dose-dependent manner, but after this in
vitro~desensitization the response to NK-1 and NK-2 receptor agonist did not change. Systemic ad-
ministration (s.c.) of capsaicin also desensitized significantly bronchial tissues but could not produce
any change in the contractile response to the selective agonists of NK-1 and NK-2 receptor. Therefore,
the present results suggest that functional desensitization to capsaicin-induced contractile response in
guinea pig bronchi does not involve NK-1 and NK-2 receptor, while excitatory effect of capsaicin is
mediated via both NK-1 and NK-2 receptor. In conclusion, it is suggested that capsaicin- induced ex-
citation and desensitization involves somewhat different pathways.
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Fig. 1 — Cumulative concentration-response curve of
capsaicin, histamine, (Sar’, Met(Oy)")-sub-
stance P ([(Sar. Met)-SP) and (B-Ala®)-neu-
rokinin A(4-10) (NKA(4-10)) in the isolated
guinea pig bronchi. The ordinate expresses
the percentage to the maximal response in-
duced by 1 mM acetylcholine (ACh). Values
are meantS.E.M. of 58 experiments in each
curve,

A= 104 &3t} (Table 1).

33 71Uy 7)#RA ) tachykinin NK-1 4842}
NK-2 &7} £A)3}0} NK-3 821 gdg= &
2 Aoz delA gleme? B Ay XE= NK-1 74
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A¢) SR48968%2 AH&-3te] capsaicin 243 NK-1
4 NK2 584949 dd4d-g a3l Fig 201 Y
Ebet vle} o] CP96345 1 uM, SR48968 1 pM &=
CP96345 1 uM3} SR48968 1 uM &£F&ES 3087
HA 2] & F capsaicindl 93 SF-+2uE BAES
T 3 Ay, CP96345 T Aelol s cap-

Table I— EC;, values for excitatory contractile response

in guinea pig isolated bronchi
Agonists *ECs(x10"M) Relative pontency
Capsaicin 1.37+£0.15 1
Histamine 22.90+3.12° 0.06
(Sar, Met)-SP' 1.10+0.21 1.25
NKA(4-10)* 0.1140.01° 12.50

* ECx value means the concentration producing 50% of
the maximal contractile response for each agonist.

*PX0.01 as compared to those of capsaicin.

" [Sar, Met)-SP : (Sar’, Met{O»)"}-substance P,

't NKA(4-10) : (B-Ala®}-neurokinin A(4-10)
100
O Vehicke (6)
®  CP96345 IyM (6)
A SRA3968 1uM (6)
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[
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Fig. 2 — Effect of CP9345, SR48968 and a combination
of CP96345 and SRA48968 on the concentration-
response curves of capsaicin in isolated guinea
pig bronchi. CP9%345 (CP, 1 uM), SR48%8 (SR,
1pM) and a combination of CP96345 (CP, 1
pM) and SR48968 (SR. 1puM) was added to
the bath 30 min before concentration-response
curves of capsaicin were obtained.
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Fig. 3—Effect of capsaicin pretreatment on subsequent
challenges with capsaicin (Cap, 10 uM). [Sar’,
Met~(0,)"}-substance P (Met-SP, 1uM) and (B-
Ala®neurokinin A(4-10) (NKA(4-10), 3uM) in
isolated guinea pig bronchi. Tissues were pre-ex-
posed to vehicle or capsaicin (Cap., 1, 3, 10 M)
for 30 min. After reequilibration period, contractile
resonse for single addition of capsaicin, Met-SP
or NKA4-10) was examined. The ordinate
expresses the percentage to the maximal resonse
induced by 1 mM acetylcholine (ACh). Values are
mean+S EM. of 57 experiments in each curve. «
pf0.05 vs vehicle group, =« p<0.01 vs vehicle group.
Abbreviation : E-6 (109, 3E-6 (3%10%, E-5 (107

8 -t
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i

g #aA7le 9723 #9984 ) (data not
shown). Capsaicin 1.0, 2.5, 5. 10, 20 mg/kge] A
A Be (sc) 1F7Y F 7IU"E 73RS HEIY,
capsaicin. [Sar’, Met(O,)"")-substance P &
(B-Ala®)-neurokinin A(4-10) Sol thg &3-ure
& #AFAE A, HF 71BAY capsaicindll 23 3
i 5% ghgo] A3 Zastd e ol gt
A2 3 capsaicing FEol EH oz vEhgth
(Fig. 4). 39 capsaicin A4 549 A] (Sar’. Met
(Q,)")-substance P ®¥X (B-Ala®)-neurokinin
A(4-10) Goll g =5uk-e-2 A ¥slx gsuen
2 capsaicin 9] 7182 77 4173 542 NK-1 ¢
NK-2 F&A9E= Fostd dojdd AARAY
(Fig. 4).

olitel A3E 2okl capsaicinell 8§ AMF ¥
£ 283 4178 54 (2724 289 7)Ao gle "1i
U2 B2 I3ETE RS AR geka] A7
A A FE o] 47 bE ARE ARYe Xd
o] g3l A7 XA o3t XF gv= Zsta A
_E./H Hz]-.g.Q_ Okz's} A“:?._O x]%x.“ 7Hu 3],___ )
ot 2 3o RS £ & 5 9
Atsdrt.

oo ofob rulo
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A

ir
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nllo

o

U

8 -7 6 -5 -8
Capsaicin

[Sar,Met)-SP

NK A (4-10)

Log [M]

Fig. 4 — Contractile response of the guinea pig isolated bronchi to capsaicin, [Sar’, Met(O,)")-SP ((Sar, Met)-SP) and
(B-Ala®)-neurokinin A(4-10) (NKA(4-10)) one week after s.c. administration of capsaicin. All values are ex-
pressed as percentage of the maximum response to 1 mM acetylcholine and are mean+S.E.M. The number
of animal used were 4-8 and the dose of capsaicin (mg/kg s.c.) was as follows : open circle, vehicle: closed cir~
cle, 1: open triangle, 2.5 closed triangle. 5: open square, 10.
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