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Effects of Substance P Antagonist, [D-Arg, D-Phe, D-Trp, Leu]-
Substance P on the Mechanical Hyperalgesia of Inflammation
Induced by Freund’s Complete Adjuvant in Rat Paw
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Departments of Anesthesiology, TAnammy, University of Ulsan College of Medicine, Seoul;
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Background: The effect of substance P (SP) on the hyperalgesia induced by inflammation is contro-
versial, and as SP remains in the periphery just for a short period of time after release from the nerve
ending, the contribution of SP on the development of sustained mechanical hyperalgesia in rats with
inflammation is questionable. The purpose of this experiment is to evaluate the effect of SP on the
development of mechanical hyperalgesia induced by Freund's complete adjuvant (FCA) using SP
antagonist [D-Arg, D-Phe, D-Trp, Leu]-substance P (SPA).

Methods: Male Sprague Dawley rats were divided into four groups; control (normal saline) and three
different doses of SPA (0.25 ug, 2.5 pg, 25 pg/0.1 ml). Inflammation was induced in rats by injecting
0.15 ml of FCA intraplantarly. Rats showed typical hyperalgesia within 12 hours after injection and
maintained it for about one week. To test the effect of SPA on the developement of inflammation,
either SPA or saline was injected at 1 h before and at the time of FCA injection under light halothane
anesthesia after a baseline test. The effect of SPA on hyperalgesia was assessed by measuring mechanical
hyperalgesia at 2, 6, 12, 24 hrs and 4 days after injection of the drug. To test the effect of SPA on
fully developed inflammation, tests were done 2 days after injection of FCA. Mechanical hyperalgesias
were assessed at 15, 30, 60, 90, 120 min after the drug injections.
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Results: SPA injected to suppress the initial SP spill over decreased the mechanical hyperalgesia
in a dose dependent manner. SPA injected after the full development of inflammation also decreased

mechanical hyperalgesia.
Conclusions:

SP released at the initial phase of inflammation as well as SP released after the

development of inflammation are all important for the maintainance of mechanical hyperalgesia. (Korean

J Anesthesiol 2000; 38: 158 ~163)

Key Words: Animals: rat. Antagonist: substance P. Hyperalgesia: mechanical. Inflammation; Freund’s

complete adjuvant.

M g

Substance P (SP)x 11709] olu|:xAlo 8 o] Fojxl
EAE, o] ZIREFYA, 71RA, 0|z, 414, W,
A4z AAA dal £Esv’ SPE Eleye
gk Aol &F, S5 Az 8@ o
S, A Fvlo] AAAzZMe] oY ®ut o}
el AZAALERZA 288 SPe S35
oA ojE et JFE she ARoNA WA
w, ARG AAA CAibere] FFsl TEXET|oNA
EF 4ARCE” SPE Cfiber] FEdwtolld AH
ATEAR Agtin Yzhsin YA 764
3 SPe] 90% ol AL R olFHel &
A3k =@ o] Fralol] el =k Ar|Heoz
A5g F9 Sprh AR ez Hugvs Has
ie}?

3 SPE FHol FYsid delt PHe
Fitgo]l FrkElm, FA4 dFolA s =29
37l ubEledl, olelgk wWiste SPY et}
FATE AFsled dAFe «NEAE BuletA 8]
o] vehte ZAakgle]l HAHG " wi FulelFE
#HA4d Bt Holl SP7h oM AR FER FEA)
grlis Aol dedzlon, RzAgE FAHLE A
71 el AN SPr) A g Aol A HAH
ol o%hg b EnE ok 3 SPrh Hu
=|wd nitric oxide synthase (NOS)7} #FAlxle] NOE
AAsha, A€ NOE spel EulE FA A9+ A
oz raFgict'’ 4% Rl gAsd Nox ¥
Hepak, ARREAA W dFAEIE F A9 A}
A el gl Folehn'? 2ol NO7H F2ol

T Fel ¥ 5 glgel sk

okl eHE, A2 Al o sprt 59
iAZIZA g goan gEA gle’’ Fzte
Aol SP7} kel oW 24§ sleAE YA
2 AHE Bolx A Rt

¥ dF+ Freund’s Complete Adjuvant (FCA)E =
d3le] AFE FEAT HolA Jehles e
of SP7} foJstERAE @71 Al SP AAAQ] sub-
stance P antagonist (SPA) ([D-Arg, D-Phe, D-Tip, Leu]-
substance P)g o]fslod A-Fslma} A)efetgde}.

CHat 3 2l

Ad FEZE AYA4 =24 6-8F3(200-250
g) T “§A(Sprague-Dawley)E Ar-gstich. A¥ol
A2 WA QA AR 15U Ho AFAdd =2
sled A Al HguA slgen, 1247H2A 6
Al -o¥ 62h9 FFIAAE FAARS AL 4
el o7kl 1Y Al B AYa TdH P53
H ZAAE 3 ol Al wlel Ay 43l 9
=sAl HET

g9 4 AYege FCA (Sigma Chemical Co.,
USAE o] &3iqich FAAL HAE 3087 AY
Al 37l #-3A17] ¥ 2% halothane-0,2 wl3s}od
Z 9] righting reflex’} &ARE &FA) LEF Zuin}
o F7HE-Hol 0.15 mlE 26 G tuberculin syringed
o] &3lo] F]U% F FHrt viHolA AdHoz A
stdct old B¢ AES il 5§ ool %A
35E Bk

1A Aol e FAANE FAEY] 3,
#He zzlel ZA FuE AAES Fvisgd. o
AL HFe =719 Alstel H o o] whz g
T AEE 1 x 4 cm =279 79 o] THEA



160 oi3tol2 el A - A)389 A1 & 2000

ZIAA AFoll i3t E7a)vl-2 antomated Randall-
Sellito algesiometer (Ugo Basile, Italy)& o]-83}o] 3}
3 A28 s o] ZlAlg 4 AFH A
F& probew Bo] wFsio] JFLAFE HFo] A
71 ol HEAHE o dF 2ol o2 1S
o ofstale FHEAANE FE IIAXE Holy
Fo W2 A A7l gag ez B3s=o] A
% 08 cm AE wHFYog Azsled FHol o] 4
slo] ® A QdFxr|odx A FAAE &
AY ¥ ol Adel AlE o) &3l = F dsict
kel o] 2o 4% 29E Ao 1) S, 2) s
Al F5F ) (distal metatarsal), 3) 3—-4HA ==
T w4 294 57 W BAE AS8FE F
7t 3Eukg B =] JA el EAE $XE
A9 3H X2 Ao, 139 Al opit
< wzolA Al kbl 449 ApFe)
BEF a3)9] A HFhE 2 FHA9 4
ko] 3y ez A9t £ whiiol] 47t
2] H¥o| ez £ AN AAH 7
a9 Azl whE w3 AqYlale Ze) Hasl
ng FCAZEQ)FE 617, 1, 2, 3, 4, 7Y, 235, 4%
o z4zt 71AIY Fztatule] F=E FAHsIgAc) 7
AH Aol gk Hu Hxie £U A AXRE
1A A2 AR FCARSIE Z2AXNE 713X g
&2 At

A uleigbell FCAE FUFE A7 324 o4
Hh-S-oll substance P7} #}-8-sl2] Yoty Shslo]
antagonist& FEQI4E o] FZaiqle] wIE FA43
ek WA BAY FA9 AH S4AE F6o
ARz 4 ohg vl delollAl SPA (Sigma
Chemical Co., USA)E £33 o}27] 310(0.25 ug,
25 pg, 25 upg0.1l ml) 1X7F Ao 23] 9 EF%
suto] uhgs) whupeboll Zkzt 0.1 mig F3 F ol
FCAE 015 ml 9 F 2, 6, 12, 24A7+ ¥¢} 49
¥ 57¢ FAHslen, =g QeidrE 01l
mli4 Fd F FCAE FR5led FA3Act ol
oE FQlI A AYAst Aol dift dFE
FA 45F Qe g 4Asgivh

oz byl A o) SP7} oW g FeA &
ot y] & AAAE H4F U4 2Fd FY3%
ol GESUAF JAA SRR Azl wE
32 ol B A AYE Filod AFRE 2%

714 Bzaigle] Al ez JElgewZ, FCA
F4 29%F JAF ASol i 3] GXE ZHst
of J1AX=Z 4k3, SPAE §%& Zelsled(025 g,
25 pg, 25 pg/0.1 ml) AF H4 K99 HE
viebell 22z} 0.1 mid) =A% & 15, 30, 60, 90, 120
B¥ 34E Z4sislen, dadd AgAdaE
0.1 mi¥ F3st] FAs19c) olu) < F FY3 =
AL A9t Al A 4% 4 g=EF o
A BAHe R A

oFE Aedt TEY vy £4 EA4F Dun-
can®] o}F wl2yE o8&, Y FHES vz
+ unpaired t-testE o] 8-3lg o, P gho] 005 b|ut
A AE 9% AR FH9) RE datas
¢ + ZF2X2 el

F | o}

FCAS FU8HA 1247+ goll whvletol 253}
Ho| T ow, F49 whuleto] FARA L
e LT B RS

FCAZS) ¥ 71A1A AFol ol HoldxE 64)
27 2447 £ ARl vl 27 789 £ 6.8%,

[av]
(=]
]

100

o]
[w]
1

[o)]
o
I

IS
o
i

% Changes in mechanical threshold

Time (day)

Fig. 1. Time course of mechanical hyperalgegia after
Freund's complete adjuvant (FCA) injection into the
hindpaw of rats. FCA was injected intraplantarly (0.15 ml)
in right hindpaw (n = 10). Paw withdrawal thresholds to
measure mechanical hyperalgesia were measured using
Randall-Sellito test at 6 hours, and 1, 2, 3, 4, 7, 14 days,
and 4 weeks after injection. Data are presented as ‘%
changes in paw withdrawal threshold’ of each paw, and
baseline data was measured just prior to FCA injection.
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Fig. 2. Twenty five rats were divided into four groups.
Rats in control group received normal saline (0.1 ml)
intraplantarly. Three different doses of SPA were injected
to remaining three groups (0.25 pg, 2.5 pg, 25 ug/0.1
ml) intraplantarly. Each paw pretreated with SPA 1 h
before, just before FCA injection, after the measurement
of baseline data. Data are presented as ‘% changes in paw
withdrawal threshold” of each paw. Mechanical hyperal-
gesias were measured at 2, 6, 12, 24, 96 hours after FCA
injection. *: significantly different from N/S group (P <
0.05).
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Fig. 3. Effect of substance P antagonist (SPA) on the FCA
induced hyperalgesia was investigated. Experiments were
performed 2 days after the injection on FCA, during which
time degree of mechanical hyperalgesia was at its peak.
Forty rats were divided into four groups. Rats in control
group received normal saline (0.1 ml) intraplantarly. Three
different doses of SPA were injected to remaining three
groups (0.25 ug, 2.5 pg, 25 pg/0.1 ml) intraplantarly.
Drugs were given after the measurement of baseline data.
Data are presented as ‘% changes in paw withdrawal
threshold’ of each paw. Mechanical hyperalgesias were
measured at 15, 30, 60, 90, 120 min after injection. *:
significantly different from N/S group (P < 0.05).
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