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The analgesic effect of morphine on clinical chronic pain

Hideko Arita, M asakazu Hayashida, Choku Yajima, Shigehito Sawamura, Hiroshi Sekiyama,
Hirotoshi Yamamoto, Yuichiro Saito, Yoko Nakagawa, Aki M eno, Kazuo Hanaoka
Department of Anesthesiology and Pain Relief Center, The University of Tokyo Hospital

Summary: It has been observed that different types of chronic pain are resistant to a variety of
therapies. In particular, basic research has suggested that morphine has low efficacy against
neuropathic pain, which represents the major part of chronic pain. In this study, we performed drug
challenge testing (DCT) for seven drugs: morphine, ketamine, lidocaine, thiopental, phentolamine,
midazolam, and ATP, in patients with chronic pain, to search for effective drugs. In all four disease
groups: postherpetic neuralgia, Complex Regional Pain Syndrome (CRPS), prolonged postoperative or
posttraumatic pain, and lumbago syndrome, morphine was at least as effective as the other drugs. To
the morphine-test-effective cases, we administered an opioid analgesic, and it was effective in most of

the cases. Morphine was considered effective for any chronic pain, including neuropathic pain.
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Selection of drugs for the treatment of neuropathic pain
-Parmacological testsin pain analysis-

Setsuro Ogawa

Department of Anesthesiology
Nihon University School of Medicine

Summary: In order to determine the pain mecanisms in neuropathic pain including RSD and to

find an appropriate pain treatment for each patient, we performed pharmacological tests using iv.

of barbiturate, morphine, ketamine, and lidocaine. The results reveal ed that determination of pain

mechanism of RSD with these tests contributes to select and apply the further treatment strategies

for RSD.
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Effect of morphineon acute her petic and posther petic pain-rdated responsesin mice

| chiro Takasaki®, Hiroshi Nojima’, Kimiyasu Shiraki? Yasushi K uraishi*
'Department of Applied Phar macology, Faculty of Phar maceutical Sciences, “Department of Virology, Faculty of
Medicing, Toyama M edical and Phar maceutical Univer Sty

Summary: Herpes smplex virus type-l (HSV-1) infection induces herpes zogter-like skin lesons and pan-rdated
responges (acute herpetic pain, AHP) in mice. Recently, we have shown that about hdf of miceinfected with HSV-1show
longH asting pain-associated responses (postherpetic pain, PHP) even after the skinlesions have hedled. In the present studly,
we compared inhibitory effects of morphine between AHP and PHRP. Morphine (3 and 5 mg/kg, sc.) dose dependently
reduced both AHP and PHP, but inhibition of PHP was less than that of AHP. There were no gpparent differencesin the
p-opioid receptor (MOR)-like immunoresctivity between naive mouse and mouse with AHRP. On the other hands, the
intengty of MOR-like immunoreactivity of mouse with PHP was markedly less than thet of nave mice The results
Ugget thet the downregulation of MOR inthe spindl dorsal hornisat leadt partly involved in the reduction of efficacy of
morphineinthetrestment of PHP.

ﬁ ETNRTADRIEET AN AHE acydovir D

PRI, ARRERN I RIEGL L TN aE - LENZ LIRS T 5L, KO~ AZB N T

WITEDT A NS FHEMELL TAEL D, Pt ShE PIRBRESUSA RIFFRRL T2 ez R L7

RIS T B R A R DRI TH D, @, ZHuE PHN OFJEMEFOMH, BLOBIHER

HRIRIEIZ D BB TR A D IR MR R 3 2 HRRIE FERIZINEZL TV PHN OIRESROBIRSICA H7ZE
B4R (postherpetic neurdgia, PHN) I, 24 TN THHEEZD,

Y, HlRE, FERYR, 7T =7 ZRHEET 5, PHN AHFFETIE, HSV-1 YRV BV EL TS
B O BFEEI H A R T2, BWERD LR EhERG% acute herpetic pain (AHP), %
DIRETHER SO BIFE DR T VD, BIaii R bR T IR BHE SR A postherpetic

Fx XN ETIE, vV RITHMIA~ LT AL pan (PHP)LZ3¥EL, AHP XY PHP (2%/9°5
A1 B (HSV-1) R 5281280, by morphine OZNRE Ll BFtL 7z, 512, Btk
WIB NIRRT B RS L, 2 AU B £41Z331F Dp-opioid receptor (MOR)DFE B &-Frufz ki
Bt (7 a7 =7 BLOYERIER) 27559528 WRFPITHREIL, AHP B8X O PHP (2%t 3%
B TE, &2 Baltkx 13, ZO#IESRE morphine OISR E £ 52T,
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BALB/c~w A (MM, FEBRBIAGIF 6 in) 28 /HL
72
HSV-1 Bk

BRELTo~ D A RIS MR A ELIIL,

HSV-1 (1x10° pfw/10 W)z T - @i 952212 d,
R BEFRLT-, BRI IRO IO Aa T LTz
0, JRATRL;2, IFEZ L7220 L 2 EDHE ; 4, 154
\ZHEEAEORIIE ; 6, FRIRICEREE DEZ 8, Hrtki
LIS ; 10, HARIZEEEDORS, 1EREHA
BIFHAATIILL FOIEY : 10, HRRICEEDORS
5, WL DSHIDNIEL DD, FIRDFE-TD;0, 58
RN

K IEREE RGO BIE

SRS 017 g & 1.20 g D 2 AD von Frey filament
(VFRZE ALz, ~VAZBIERAr— I AR,
B HIBREE T IED LT 1%, IR VRF 2R il
NHREEEHEH LIz, ZOEEDRIGE, 0 U2
L, L& lifting, 2: SO EESUGH DU
I% flinching, & 3 B2 7{bLTz,

Acyclovir %5

VA HSV-1 Z et h b, #fE8 H HdH7=h
ISR OHEBFRHNAEL, B4R 10 A%
PLEDSTAPFELE L CLED, 22T, &I #HE)
PRI LAE A S5 HIU T, fiv AL
2 aoyclovir Z4EE 5 HHS 1L HHETO 7 H
[, 1 H 5[81(9, 12, 15, 16, 21 FF) & 5L 7=,
E2Y)

Morphine hydrochloride( =3%) (3B BREHKICIR
£, AHP ~7A (1 6 HH) BLO PHP vV A
(H2FE 25 H H) 2R F&5 LT,
REREFHAE

N A% A%PRA ([ ZCRE - [EETR, G
L, JEX 16 pm OHFEEI R ZAFRL Tz, TR Z2—Ik
P& (guineapig anti MOR antibody) Tt iif4,
biotin 1223 anti guineapig 1gG 3L AITC-avidin IZ
TAFa—rarl, HERL—V —BaMeEIC
THIEE T-T,
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1. HSV-1 BRFIZLH5FREPHREERES LV
EREREERICDFIE

HSV-1 Z L 7=~ AR\ T, 85/ 5 H B
DREFETNL RIS Bl FEIR O AU BB A3 HH B
UTe, IR 2 B AR TR R L L T
LRI T E ST, BB HEBLE[RIRE L B
[ZHERL, 017 gL 1.20 g VFF 263D
WP ITHRL, 7Ta7 =7 LR Riam glazs
-, @

2. HSV-1 B&E<HX(Zxtd 3 acyclovir ERD
R

£7°, acydovir D HEZ R HEREITo7
(Table. 1), Acydlovir 1% 5, 10 3310 20 mglkg D
BETRAHG- Uz, KEGEETIE, 6 VL 3PLAE
L7223, acydovir OB L TR TSR
L7, 10 BEOY 20 mgkg HERECTITSELERIL
0% CTdh-7=73%, 20 mglkg ¢ HREZINT, HFE 8
H BB DB AT 2403 DA A Hi
7eDC, ARFRTIE 10 mgkg D acydovir ZFe 5L
7

Table 1. Effect of acyclovir trestment on pathologic
parametersin mice with HSV-1 infection. (Ref. 3)

Agent n  Mortdity Lesonscore
(mg/kg) Rate (%) (day 8)
Water 6 50 90+0.7
Acyclovir
5 5 40 83+17
10 6 0 87+08
20 6 0 6.7+1.1

3. ERBAREEICHEITHEREERG DR
FRITIE B IEDO~TAZERLT, T X TD~Y
ATBUNT, HOV-1 BRI L0EERE 5 H B DHRR
HIISARP IR 2 LR BSOS IEL 72 (Fig. 1),
Acydlovir (10 mg/kg. p.o)DE LY, BFE15 H H
FTITTRTOVTAZEB W TR EREITERIC



BT, 23 PEH 11 [EO~ AL, RIBOIERE L
HITEIRBhEUN TIHAR LT (Fig. 1A, C, B) 23, 7%
D 12 JEO~TAZRBWT, FIBOiERm&LERE
RS L QW2 (Fig. 1B, D, F), 75 4=7
CTR TN 7 L AR 40 H H ETRRgEL TV
72

PHP group non-PHP group
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Q 14
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ol i T

0 10 20 30 40 0 10 20 30 40
Days after inoculaiton Days after inoculaiton

Fg. 1 Effects of acyclovir on skinlesions (A, B), dlodynie
(C, D) and hyperdgesia (E, F) after HSV-1 inoculation.
(Ref. 3) Mice were given HSV-1 inoculation on the
unilaterd hind paw on day O, with the contrdaterd hind
paw untreated, and acyclovir (10 mg/kg, five times a day)
from day 5 to 11 pogt-inoculation. When mice showed
dther dlodynia or hyperdgesa on day 2
pos-inoculation, they were conddered to have
postherpetic pain, and 23 mice were classfied into two
groups, non-postherpetic pan (A, C, E; n = 11) ad
postherpetic pan (B, D, F; n = 12). The data given are
means and SEM. Hached columns and dotted lines
indicatethe period of acycovir adminigration.

4. AHP XU PHP (2% % morphine D%hE

Morphine(1-5mgkg, sc.) X AHP Z FH&&A7HIC
HIHIL7=@, 7~ morphine (3, 5 mgkg, sc.) I& PHP
% FERAFOCIIHIL - (Fig. 2) 2%, PHPIZ®d %
ZRIE AHP (S92 RE L TR EICIEIL
Tz (Fg.3),
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T A. Allodynia

Pain-related score
L
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7 B. Hyperalgesia

* *

® Vehicle

o A Morphine 3 mg/kg
4 Morphine 5 mg/kg
O Contralateral

Pain-related score
=

0-r T T
0 1 2
Time after injection (h)

Fig. 2. Effects of morphine on dlodynia (A) and hyperadgesc
(B) of mice with PHP. (Ref. 3) Morphine at doses of 3 (n=5)
and 5 mgkg (n = 5) and vehide (n = 4) were injected
subcutaneoudy on day 25 post-inoculaion. Data are presented
& means + SEM. * P < 005 a compaed with
pre-adminigtration vaues (Dunnett' stest).
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Fig. 3 Comparison of andgesic effect of morphine between
AHP (open column) and PHP (cdlosad column). *P < 0.05
Vs. open column.
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Allodynia and hyperalgesia induced by herpes
amplex virus type-1 infection in mice. Pain 86:
96-101, 2000
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Nemoto H, Nojima H, Shiraki K, Kuraishi Y,
Pharmecologicd and  immunohistochemical
characterization of mouse mode of acute herpetic
pain. Jpn. J. Pharmacal. 83: 319-326, 2000

(3) Tekasaki |, Sasaki A, Andoh T, NojimaH, Shiraki
K, Kuraishi Y, Effects of andgesics on ddayed
postherpetic pain in mice. Anesthesology 96:
1168-1174, 2002
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Lack of peripheral morphineanalgesain nerveinjury typeof
neuropathic mode mice
Hiroshi Ueda, Toshiko K awashima and M akoto Inoue
Divison of Malecular Phar macology and Neuroscience
Nagasaki Univer sty Graduate School of Biomedical Sciences

Summary : In dinic, neuropathic pain is reported insenstive to morphine. However, the mechanism of this
morphine-insengtivity is not clear. Here, we demondrate a possble mechanism of morphine-insengtivity to
bradykinin (BK)-induced nociception after patid sciatic nerve injury by use of agogenic-induced nociceptive
flexion test in mice. Intraplantar (i.pl.) injection of bradykinin induced dose-dependent nociceptive flexion responses
in mice. After nerve injury, the dose-response curve of bradykinin were shifted at about 100 times lower doses
Peripherd morphine trestment (i.pl.) completely inhibited the BK -responses in sham-operated mice while it had no
effect on the BK-induced nociception in nerve-injured mice. In sham-operated mice, the BK-induced nociception
was blocked by intratheca NK1 receptor antagonist, CP-99994. However, in nerve-injured mice, MK-801, but not
CP-99994 hlocked the BK-induced nociception suggesting a switch in spinal neurotransmitter for BK-nociception
after injury. Neonata capsaicin trestment, which degenerates smal diameter primary afferents, abolished the
BK-induced noci ceptive responses in sham-operated mice, but not in injured ones further indicating a change in fiber
type that mediates BK-nociception after injury. Pharmacologica characterization by use of specific antagonists
reveded that BK-responses in sham-operated mice were mediated through B2 receptor, while that in injured mice
through B1 receptor. Altogether, these findings suggest that loss of morphine analgesiato BK-nociception after nerve
injury could be attributed to the functiond switch of fiber typesthat mediate BK -regponses.
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