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Tab 1. Analgesic effect of intrathecal injection of dynorphin. X+ SD
Basa he it f1i 0
Groups Rats asal . C ange of t'axl flick laten'cy( %)
TFL(s) 10 min 20 min 30 min 40 min 50 min 60 min
NS 15ul 7 5.450.7 -—-5+17 5+ 34 6--35 ~-2+27 5134 5+35
Morp 40 nmol 8 5.2:£1.0 109+60"°° 116-1L64°°° 99£51°°" 107%54""" 994:58°°° 79+56"""
Dyn 2.5nmol 9 5.110.6 484-59"" 61+56°* 55161° 43143 36146° 25444
Dyn 5 nmol 7 5.6+-0.5 1132532°°** 90+t64°°° 90+£60"°" 65368"" 41156" 38 +54°
*P>0.05, **p-70.,05, ***p< 0,01 as com'pared with nor}r—lal saline (NS) group,
o R & R

AT & KA 5EME ik (dynorphin, _,;), B3
[ Hr 188K 2425 P & Avram Goldstein #4232
fit, Z K i IR w45 (ethylketocyclazocine,
EKC); Hh3[E Wellcome 45 52 5k 3 {1 1:4%
fit, FHhE:44% @i (naloxone-HCl); 3: [# Endo
Laboratories [ ;. 4b & 04k (morphine-HCI),
TERA I 25 H S,

R 200420 8 2 KRR, 7 LR BT
TR T BRI B e, WLPT . SERRR B,
A5 A S FT R I JE, 1] 25 A4 R PO T s - b 2
0.61 mm @) PE-10 15 Z 4545, #4 7.5¢cm,
HOAFERE AR L. KRBT 5D 24 h JF 46 o
B,

i 201 °C, MRS HFIHAKBARK
R 8 R 1 (tail flick latency, TFL), 4 5 min jji
1K, U 3K, RO 36 TFL. &
RN 10wl 59K G T A AL /K A 40 S
PEMEAk 2.5, 5nmol, EKC 100 nmol =ik 40
nmol, [/ LL5ul AMEKP TENHK, A
WA 15 0l AEFEEE K. 1 min JRB5EEE . SR
Jia 4 10 min {56 19K, 3 6 (R, Fril{E 5 2
TFL ffttk, MLY% RR, SRR IABRL
35, LA TFL Fl-i5 150 % il LR,

Jyik R Z M e T 2, & 0.5h
¢~ ith 1 i (40 nmol) = i Wi ik (5 nmol)
5ul, i 5-6 X,

SRR BRI X £SD UK. AHRZEAREX
PR e ik G HIE .

SREERK ith M E AR X 1@ A R ith
8% Mk ik 2.5 nmol, 10 min ji7 TFL F|-i5 48+
59 % (Fl# n=9); 7 4% 5 nmol, 10 min j; TFL
TFR 1183452 % (n="7), HAE 5 HE 40 nmol
ML 1), FHHERBARMSSUHEER, ith
SRUERR I I AL (mole #) £ HERy 1/8,  ith
FRMERK S 2 24 1/3 WG R SRRy Lok 01 T %,
R R A (L S MR HOCRPT DL i, B 2
3R S A, ith SRME BK 10 min j5, QR
HIBLIL T4 T e 0.8 °C, VUGB WE T,

gyigExY ith SREERKFR S| B M (EAHKE
B KR s A R4 % B, 5 min G ith 5%
kL 5 nmol, 1k 40 nmol sf EKC 100 nmol,
TESERS Lo min I 4, 45 R LR 2, 44 %

Tab 2.

induced by intrathecal injection of morphine, ethyl-

Naloxone reversal of analgesic effect

ketocylazocine or dynorphin, Number of rats in

parentheses, X + SD

%% Change of tail flick latency

Naloxone Mo;pgir;é .E-t-hylketo— -.Dyn-or_pﬁin
sC cyclazocine

(mg/kg) (40 nmol) (100 nmol) (5 nmol)
0(NS) 93-+5¢(8) 94+ 63(9) 97-+56(9)
0.5  66=59(10)" —_—

1 32--52(8)°* 83--49(8)*  112::51(8)"
2 —_— 234 14(5) " —_—

10 — 51+64(8)°

*p>+0.05, **p-70.05, ***p<0.01 as compared with
normal saline (NS) group.
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Fig 1. Analgesic efiect of intrathecal dynorphin
in morphine-tolerant rats. Intrathecal dynorphin
before and 10 min after morphine folerance, Mor-
phine (40 nmol) injecticns at intervals of 30 min,

1 mg/kg “RAGERA R iRk ik 5k EKC 15 S0 EM,
{H ARl B S U TR 669 (55 se 2R B
K4IMLk, p<<0.05); # & i 2 mg/kg 7] 4%
EKC 898 1B H #1576 % (SHE A B (E 4
b, P<<0.01)s ¥4448EdM% 715138 n %] 10 mg/
kg, S fkF o ke KO B9 B 4 47 % (p>
0.05),

SHEEEEH S AR ith BHERNERER
7 WKL ith 5 nmol 384k, 10 min )5 TFL -
e 122131%, FERMIKEIEE T4 0.5 %
ith 1 yagpjl: 40 nmol, H: 6 vk, 4f ik ith Zgks
10 min 545 TFL F45 % 4 0 2 117 £54,
99+68, 61 =65, 38+59, 18+36 F17+222,%
B R BN ith gy S fERD™ 22 T & M i
2. AN ith 38 ik 5 nmol, 10 min j5 TFL
FEi 97 £ 61% » ‘5 WEH 52 717 47 I7] 77 4% 58 MERK
ISR IEH 225 A2 1), 2R
9pe L 0 M LR T 2 Ui 52 R R

AERSRth BHERIENHETRES
EKC % X% 12 A -AR%&E 0.5 h 4% ith 1
RmMERR 5 nmol, 3k 5 k. &K ith f5 10 min,
TFL 715 % 4391 b 107 49, 91 +59,40+51,
2051 it 433, WA RUA SRMERR 7= 25 7 i
. ax i) ith EKC 10¢ nmol, TEL {YF# 3 9+
30% . B4 7 FULETE KR, ith 100 nmol EKC,
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TFL F1i5 82£40%, M4 5 p<<0.01, #HA

BRMERK 5 EKC B 4 4E 28 X2, 45 08 MERK

i 2 WY KB ith i M 40 nmol, TFL | 5 73 +

69 %(n=9). SXERARAEN E (105563 %,

n=9)[ki, p>0.05, {7 MUK 51 ik 49w
1) Tt

i P DR R R 2 S AR s ELBA BRI PR AR
98 FR) SRR E R e TR 03 U A SR BUR T R
SIS B HUR AR,

H BRSO B & R R R, &
YRR REPR. RIS ERE, 4
R ith SRk, TSRS YU #E A B 9 1
FC s $&IRSRMERK 1 35 S K X R 1 R
HEAEM . 26 /NBL A B R e 59 kA s W0 8 3
R B R D AR & R &
BRI AR RAR I S R, ith JRNERK
JEAA R B R AT ORI R B R AR, (H 3
EF R FTEOE D RIS AR R E KRS v
G AR R K R SR ERR FT 4 4/ 6 1)
Wojz R B E B, NFE R A SRS
B BEAT AT AR s AR 2 ) R
FERRIER, Tung fl YakshUOFREE & R
T R D B T S B A, IR TR A W R B4
TR AT SEIE R 4IRS A — B I 1A .
ARELIE BB E AJE 24-48 h 74T FRAEEK
B ERR I, R8N K, SRk
RISGR RS, RS BT 4% 4 4 AR R Y A
B3 7 DR B i PR i N, B AT X

HEEhFA L, 6, KEHK KR 2
PR I PR R 2B S AR A I A e R
T 75 #RfRE: . Goldstein 43 A= by e e i
AF 52 PRI 2 45 S A o B ERK SR N TR A w2 4k
Wl ARSI T 5 U S SR I 4y #
B HERn EKC 23 e v 2 R R k 57 1K 10
. ZRTRMELK -2 s Wi 5 EKC XH 5]
AU, AT MDA R 2, 48
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N e 2 1) 3 4 B B, 07 B T R 4
SR, T BRI G S 1 P R v 2
fhy TR € FARTERMN. B R R
22 R Ik SO F 4 FS B B PO SR . AN
FIRNEL L7 1 A2 A1 /0 P AR 5 1 LW K % T 1
B93¢5, Goldstein & 7 14 k56 vh % B 44 1%
FRREL I Bk Lk 10 4 By BEL B 0wk BRORE
1/13%, 1 Sem 4558 35 1, sc 4 % B 1
mg/kg HI R ¥ MERY 07 HI T 2/3, 170 10 mg/kg
AR PR (TR B MR I 5324 1/2, X X
BRI ST ¢ 2 PRI HUR R — A T S R
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DYNORPHIN : ANALGESIC EFFECT VIA KAPPA RECEPTORS IN

SPINAL CORD OF RATS

XIE Guo-xi, HAN Ji-sheng

(Dept Physiology, Beijing Medical College, Beijing 100083)

ABSTRACT Intrathecal injection of 5 nmol
of dynorphin into the spinal subarachnoid
space of rats preduced a strong and long-lasting
analgesic effect, which was partially reversed
only by a large dose (10 but not 1 mg/kg, sc)
of naloxone. Rats made tolerant to dynorphin
by repeated intrathecal injections showed a di-
minished anaigesic response to the kappa ago-
nist ethylketocyclazocine, with an unaffected
analgesic response to the mu agonist morphine.

Moreover, the analgesic effect of dynorphin was
almost fully retained in rats made tolerant to
morphine. These results indicate that the anal-
gesic effect of dynorphin in the spinal cord of
rats is mediated by kappa opioid receptors.

KEY WORDS dynorphin; analgesia; drug
tolerance; naloxone; morphine; ethylketocyc—
lazocine; endorphin receptors; spinal cord



