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Antagonism to morphine analgesia and jinvolvement in morphine
tolerance of angiotensin ]| in periaqueductal gray of the rabbits
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ABSTRACT The stainless steel cannulas morphine (4 mg/kg, iv) was blocked by

were implanted to o rabbits of 2,0-2_5
kg. under Na—pentobarbital anaesthesia with
the aid of a stereotaXic instrument. Co-or-
dinates of the locations of the implantations
were Po 5. LR 1.0. H 10,0 mm (under
outer surface of the skull) on both sides
of periaqueductal gray (PAG). After 1 wk.
nociception was assessed by measuring the
latency of the escape response (ERL) elici-
ted by strong radiant heat focused on the
nose of rabbits. The analgesic effect of
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injecting angiotensin II (AIL, ¢,1pg) into
PAG (P<0.01. ANOVA), but not by
injecting the same dose of AIL into the
vicinity of PAG(P>0.05. ANOVA}, Mor-
phine tolerance was induced by iv infusion
of morphine for 2 d, the dose being 50 mg/
(kg-8h) on d1 and 75mg/(kg-3h) on d
2. On d 3, the degree of tolerance was
checked by the analgesia induced by iv
morphine 4 mg/kg. Tolerance was partly
reversed by injecting AII anti-serum 2 ul
into PAG({P<{0.,01, ANOVA), The results
suggest that AII in PAG is antagonistic
t0 morphine analgesia and is involved in
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the development of morphine tolerance.
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MATERIALS AND METHODS

J R, KE2.3+SD 0,3kg, FE20£1C
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B S, ¥ 3k B Far (2 £ {{( H 3 Narishi-
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ENBREE Bi5—RK R 2% S,
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RESULTS

BN PAG M AT MW MKMW 10
HAEMilssrhr4, ¥ iv NS 1 ml/kg, 10 min
&, PAG 5T AIL 0, 1ug £ NS 1. &
10 min W — ik 60 min, 7EREMIE) NS HA
BB L AL 2414~ +27226% 2 (A,
ATT 4 FE 246~ +10+14% = (8, BFHEHS
WHAITRAZ M P>0.05,
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L 4 mg/ke, 10 min 5REE4 A0 18748 5
170 +48% . MR} A ] PAG 8¢ AILO. 1 LE.
AEEA4FENS 1ul, MFig 1AW N, AILHHE
EH20min FHERAFHRETRE, ZE1hERH
38+44%; NSZ7E 20 min & 5 F 5 IEE R
197+ 8%, RIGE LM, 1hkH110+71%.
BAZREFEE, HWHBN PAG F5 Al
T D 1 PR FE (P <0.01), M Fig 1B
R, B 5 R Ay h(7E PAG SR RE AR A
ST AIL 0.1 ug XD nE HFFH LB B RE
H.

B PAG ST 5F AIL 5y fin S m 380 09 Bk 3%
BN 17 H, E#2d@BRgmEE, d14y
50 mg/(kg-8h), R LA HEEMEN 1521
55%, BhKFHAFAE 107176%; d2 GHEF
EHNAB 75 mg/(kg-8h), HFEABRFR L7
128 +81%,8h KN 64+75%, BETF 41
RO R fE, F|HAFEAT WHERZ(Tab 1),

Tab 1. Effect on pain threshold afier iv infusion
of morphine in rabbits. n=17, X+£SD,

Change of pain threshold (%)

a1 dz
h morphine 50 morphine 75
meg/(kg-8 h) mg/ (kg-8 h)
1 31£62 45+ 61
2 120£76 78-£80
3 136 £67 112477
4 152455 121+ 75
5 124 59 128+ 81
6 144 £73 119482
7 116 £ 80 94174
8 107 £ 76 6475

FX D HEE - KRS A, B R4,
7 d3 S8 ivignk 4 mg/ke, 10 min [ FRE
BIAE 5243/ 62+27%. AL (n=9)
00 PAG A AILFim T, B#H(n=8)EE
WRIMEE 2ul, W Fig 2 F[ 1, PAG F4IE
FRMENRBERERE TR, i ALLRn
HoaEBl LA E 116+65%, RSB 1h A
WRTHHEH, AEA2RERREP<O.0D.
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Fig 1. Effects of unilateral inject on of sngioten—
sinII{AIl 0.1 pug, e )or normal saline(NS1pl, o)
into periaqueductal gray (PAG) (A, n=9, ***P
<0.01) or the vicinlty of PAG (B, n=7-38, *P
>0.05) on morphine anaigesia., | (0 min) iv
morphine 4 mg/kg, A Injection, ERL = sscape
response latency; "**P<{0.01 or "P>0.05 vs
NS P values were calculated according to analysis
of variance (ANOVA),
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Fig ?. Partial reversal of morphine tolerance (MT)
by unilateral injection of AIl antlserum (AIl AS,
2 g1y or normal rabbit gerum (NRS, 2 ul) to PAG,
n=7-9; +(0min) iv morphine 4 mg/kg, ***P<
0.01 vs MT + NRS group. P values were caiculated
addording to analysis of variance (ANOVA),
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DISCUSSION
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