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FEHXE WHEE HXE #HRE

(PEEZMFZER . P E M ERNKZE R EEP R, LR 100005)

RE VXRBEREHEBERE MR, kR TGOS SRR B vapp 57 5
2 4k 8 3 7 3R MERK (dynorphin, Dyn) A-(1-13) 5 nmol B, U50488H (trans- ( &+ )-3, 4-dichloro- N-methyl-
[2- (1-pyrrolidinyl)-cyclohexyl ]-benzeneacetamide) 100 nmol il N-methyl-D-aspartate (NMDA) %2 k41
| DL-2-amino-5-phosphonovaleric acid(APV) 10 nmol B, kynurenic acid(KYN) 50 nmol 5 B F R H
PR, HBNY S NMDA ZGHERHE—EBBKR K. Koppo ) 7 32 KB RALREHUH nor-binaltorphi-
mine(nor-BNI) 15 nmol it A[ 552 8% Dyn A-(1-13) 5 nmol §] APV 10 nmol % U50488H 100 nmol F
KYN 50 nmol 0 F 8% . Ui AA TR F5 B BB AT appe ZHAN B ERENS T MBHEERLH
.

KHMiE NMDA 324k; Kappa 7] BCE:; HhEER

Kappe ] Jy Z A5 R N EHEEEBEK Oyn) " EAATHERZ RS RHESHY A
BREC ., HH%MET K GOES Dyn A 582U H1 K SRR R0 i R -2, B H]
B3 A B — R G2 B RS BUK AR, BUS M S T KBS, HEHERS
NMDA A2 fid BERIER R, BT NMDA ZREHHI A ERIER 0 A XWET B THE
&7 B NMDA Z K45 5 Dyn A-(1-13) RIERKZK wappa BT J7 2 kB sh 1 B A A BES
B8 AR Dyn A FIl xappa [ i 32 (7255 B0 R ) P B4R ML) , 344347 Dyn A 5B 534
SEHEERBARRES.

# R R F &

5w Wistar KB, KE 240~280 g, i FEEXM 2R ET B8R4, Dyn
A-(1-13) 24 Penisular (Belmont, CA, USA) /* §] /™ &% ; kynurenic acid (KYN), DL- 2- amino- 5-
phosphonovaleric acid (APV) 2y Sigma 4\ &] 72 i ; U50488H Fil nor-binaltorphimine (nor-BNI) g Jt,
REMKEHSBZPORY; KRRM, 208, AUFATT =5, SERU—BRER
PIBANEB KD, S EHFFFT —20CKM, TRATRF, BEMTLREH. MRA
ALK ES .

BESHMES % Yaksh BT AKRSKMNETEHRE. RETLRE L Z4 (35 mg « kg™!)
Tio KRB EB T HEE MEFRIARK ZEHBEIA, EEZRBWE T KGR,
HBE, F LA EWHNRS KR LTS, a0 S . REH PEE, BRBASHK
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M T, 2 7.5 com AL EE SMREH 4.5 em BER MEZEGFR. SIWFARE 24 0 K&, EW
FELHRMA. 8 AWAEFEE L 50 1 MEEMNFEALY, WA R 10 ul HIRE, b
WELL L pl SRR TT.

REEBARBMTFLAE BAFEFKEEANBHSKES BRERETHI 38
ZZ# 20~30 min J5, HEEHBITIHO~12 VISR AR EBRELMHLELK 1/3 ki,
LA TFL S BRRE B. B S IE]FE 5 min Jl 3 W, BUP S E N BRE IR, E 4~5s 5. AHJEMR 10
min ] —3K, 5 ERE AR BB KT 0% RRBFEER. BN EREEH, RS 14sH
LR B EERE 150%F LA 150003+ H . 4525 5 S M 60 min,

& R

B TR xappa B 5 B BB 5 NMDA R ER MK S IHNEEER

SEEG AT AR 9 A, 4R it A2 FBEE /K, Dyn A-(1-13) 5 nmol, U50488 100 nmol, APV 10 nmol,
KYN 50 nmol DA R B¢ 1 5t A E & Dyn A-(1-13)F1 APV 5% KYN, U50488 1 APV 8 KYN
ZIREW.

& 1A,1B 875 T BeG it Dyn A-(1-13)F1 APV 5 KYN Byl R4 AW . Dyn A-(1-13) 5
nmol Fil APV 10 nmol ZEEE & #5725 30 min P, Dyn A-(1-13) 5 nmol 1 KYN 50 nmol 7EEE-S 22
25 20 min AR BERBMHBUY (P<<0. 001), B 7E 40 min £ 50 min B M]3 .
BB R AR R .

B 1C,1D 8 /REE-4 it US0488H 100 nmol ] APV 10 nmol 3, KYN 50 nmol B89 BI4E A .
£ 40 min WA B SR B E MR BIRIAY, T /5 Fe1ERRiE iR,

G5 SRR nappa B Jr AR BN FT NMDA ZARFEGLI G T Al 5 F BB .

Kappa [ 7 5645 R nor-BNI ¥ b2 48 H £ AEY &2

FEEEE it Dyn A-(1-13) 5 nmol ] APV 10 nmol 8¢ #& U50488H 100 nmol I KYN 50 nmol
J& 10 min, it nor-BNI 15 nmol 0] 582 #1% Dyn A-(1-13)F1 APV,U50488 1 KYN f Fi B &
B (B 2) 87K wappa ] RS 5T LRK B R .

BEERAF BRI REEERK cappa [EMER L EY

A APV 5 KYN f5I B 7] 43 5300 5 Z Bl & 1 xappe BLEE Dyn A-(1-13) 3} U50488H )
hEERMN,, HFEN —ERNEBEH R (APV, 2.5, 5, 10 nmol; KYN: 25, 50 nmol); Tij Dyn
A-(1-13) ]\ 5 nmol L ZE 2. 5 nmol NIREE L 45 APV 9 H F] SR RO (B 3D

IG rappa JEHER Dyn A-(2-17) 5 nmol P x5 APV 10 nmot B¢ & F S A K vE s A
2 E D,

APV 3 IREERK A BB A SR RINHIE S E

ST Gt) APV 10 nmol, 10 min j5, T it HHF B Dyn A-(1-17) 20 nmol, 7E A &) B |H]
ARERET KRG, 5E 78 TEL 4 FMHRA LR D 12 0, HEHER
REKE . UL EULER APV BB X Hi 5 MERKBREAE A 1Y [E] B, SRR RR A AL B A SR A DA LB R
(B 5.



2223 Acta Pharmaceutica Sinica 1994;29(12) : 881~886 883

A B
150 oo - 156 -
F— - I T
100 T~ f
- - 100
s \I . \
E‘ T
-
£ 50 ] 50
o ‘e ® e
x s . MR s S
E o & & O e A 4 & g
B
-50 T T T T T T -50
10 20 30 40 50 60 o 10 20 30 a0 50 80
it tit.
c ]
150
& 100 N T
g -
3 - 5 - T 2
: S S S ~i
- 50 TR \I I
~—— B
= a Py f — ] T i -
B opi—t- 2 & e ¢ & 2
-50 .
o 10 20 30 40 50 60 30 40 50 60
i Tima (min) Time (min)

Fig 1 Effect of intrathecal co-administration of xappa opioid receptor agonists and NMDA receptor
antagonists on tail flick response to radiant thermal stimuli * P<Z0. 05, **P<Z0.01, ***P<C0. 001
as compared with the control group. A Dyn A-(1-13) 5 nmol(©), APV 10 nmol(A), or combina-
tion of the two(®), and saline as control(2). B; Dyn A-(1-13) 5 nmol(©), KYN 50 nmol(a), or
combination of the two (@), and saline (2). C. U50488H 100 nmol (O), APV 10 nmol(a), or
combination of the two (@), and saline(2). D. U50488H 100 nmol(©), KYN 50 nmol(a), or
combination of the two(®), and saline(4).
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Fig 2 Antagonistic effect of intrathecal administration of nor-BNI on the interaction of xappa opioid
receptor agonists and NMIDA receptor antagonists. A: Antagonism of nor-BNI 15 nmol (®) on the
joint effect of Dyn A-(1-13) 5 nmol and APV 10 nmol and saline as control (O); B. Antagonism of
nor-BNI |5 nmol (@) on the joint effect of US0488H 100 nmol and KYN 50 nmol and saline as

control ().
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Fig 3 Dose- dependent effect of co- administration ot xappa opioid receptor agonists and NMDA
receptor antagonists. A The effect of Dyn A-(1-13) 2. 5 nmol(O), 5 nmol(®) and APV 10 nmol
(2); B; The effect of Dyn A-(1-13) 5 nmol and APV 2.5 (&), 5 (O), 10 nmol (®); C. The
effect of U50488H 100 nmol(2) and KYN 25(0), 50 nmol(®).
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Fig 4 Effect of intrathecal co-administration of Dyn A-(2-17) 5 nmol (without xappa activity) and
APV 10 nmol on tail flick response.

Motor score

BT R - . - 200 B
y 58 Dyl — 1
SJ od % / / é 100 )
. 2 7K
E
31 % / / 50
2] 2 / 0
| 17 ’

]
=]
<
—_
<

30 60 1 30 80 120
Time(min) Time (min)
Fig 5 Differentiation of pain modulation and neurotoxic effect of dynorphin. A. Pretreatment with
APV 10 nmol antagonized hindlimb paralysis induced by succeeding it Dyn A-(1-17) 20 nmol. Motor
scores 0~ 7 are corresponding to normal motor function and motor dysfunction to different extents.
according to Faden“?, B, Inhibition of tail flick response remained. — : Dyn neurotoxicity;
and @—@ . Pretrealment with APV.
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7 3Z 5 Bt Al Dyn A-(1-13) 5 nmol A BB R H, W ABKRIE 3R .{E5 APV 10
nmol E KYN 50 nmol BE& W F B A th AR . BeE I m=AR T ARy . 347 25 B9 B 5 4800
BN FEFTH APV BEH—EREMER. KN GRIBEEY EXE —SWNHk T, REE
W AT TR . & A rappa B2 US0488H 100 nmol A LUER . Dyn A-(1-13)
5 nmol f1 U50488H 100 nmol 43 5| &5 APV 10 nmol 1 KYN 50 nmol B B EE-E N FH B E 8t [F
BRI K rappe 2 RAEREDIF nor-BNI 16 nmol JLF-5E 2855 . /RH wappa [T 5 2S5
S XHIBEER.

RATHEZI R R, To vappa JEHECPH Dyn A-(2-17) 5 nmol AW B &G KTheE, 5
APV 10 nmol Bk & W ARSI BB WM& . XEHGE, APV MBI X ARBM /A& K 60
nmol™®, F A7 it 40 nmol APV REIVAETE . X H YO IR I FEH BEK F- 12 7E wappe [ B 4K 5
BEMEMETZ R THEEIKR, BN W88 BB A A WL TR METIE xeppe Z AR AT
7%, Ca® NI Z M AR WA E BB X HE— 2Lk, T I038 NMDA 32 &+ 57 78 g
SABIEPRHEFENN., RIMNEFBFAERBRELEDRIA, 58 LR SE TR
Rin S EBRBR U R B IR EERR A M3 (B RYTED

BHERR A B 2B 5 NMDA Z 4G BEE A X?, LRRE, BiE APV 10 nmol
J& ,Dyn A-(1-17) 20 nmol BJBUREVE I K KW SS , i B ThEE7E 30 min [5 L &WKE ; T vt
K ESIEE B T MERE,Dyn A-(1-13)F1-(1-17) B4 HE B xappa FEHES, B BE
BRI R APV XTH P APV X038 HERK B A5 . 1B B8 R S Ay R TR
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INTRATHECAL CO-ADMINISTRATION OF KAPPA OPIOID
RECEPTOR AGONISTS AND NMDA RECEPTOR ANTAGONISTS
INDUCES SYNERGISTIC ANALGESIA IN RATS

FC Li, XJ Sun, WH Hu and MF Jen

(Department of Pharmacology, Institute of Basw Medical Sciences, Chinese Academy of Medical Sciences,

Peking Union Medical College, Beijing 100005)

ABSTRACT It is reported that intrathecal (it) injection of low dose of dynorphin (Dyn)

induces no analgesia while high dose of Dyn induces analgesia and might lead to hindlimb patalysis and

loss of reflex via NMDA receptor. We hypothesized that NMDA receptor antagonists may reveal xappa

analgesic-potential of subliminal dose of Dyn. Twenty-four hours after intrathecal cannulation, tail

flick latency was measured before and after it of drugs. Combination of Dyn A-(1-13) 5 nmol or

U50488H 100 nmol, a xappa receptor agonist with either DL-2-amino-5-phosphonaovaleric acid (5 and

10 nmol) ot kynurenic acid (25 and 50 nmol) it induced synergistic analgesia, which was reversed by

nor-binaltorphimine 15 nmol, a xappe receptor antagonist. It is concluded that xappa opioid receptor

agonists and NMDA receptor antagonists synergistically induce analgesia via interaction with their

receptors.

Key words NMDA receptor; Kappa opioid ligand; Synergistic analgesia





