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Tab 1.  Effects of ketamine ( Ket) on morphine
(Mor) withdrawal symptoms in rats

Movement Autonomic syn- Weight loss
Group
frequency drome score /%
NS 59+1.7 00 1+1
Mor 12044 24+6"" 4277
NS + Ket 5 65+31% " 17+6%"" 4177
10 60+ 14%# CET AP
20 51+25%# % EPASAE P R

Mor was administered sc twice daily in a volume of 0.1 mL-kg™!
body weight to rats. The dose of Mor was increased progressively
from 10 to 50 mg-kg™! for 5 d. Withdrawal signs were precipitated
by administration of naloxone(4 mg-ke™', ip) after the final ad-

-1 sc), the animals were placed in

ministration of Mor(50 mg - kg
an observable cylinder(30 cm in diameter and 35 cm in height) .
Normal saline(NS) or different doses of Ket(5, 10, 20 mg- kg~ )
were administered ip in a volume of 0.1 mL-kg™" body weight to
rats 2 min before the test. The behavioral syndrome, autonomic syn-
drome and percentage of weight loss were measured. x + s, n=38.
** P <0.01, compared with NS group; * P<0.05, ##* P <

0.01, compared with Mor group.
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Tab 2. Effects of ketamine on nitric oxide(NO) concentration and nitric oxide synthase(NOS) activity in brain
tissues of morphine withdrawal rats

NO concentration/pmol * g~ ! protein NOS activity/pmol* min~!+ g~ ! protein

Group
Cerebellum Prefrontal cortex Cerebellum Prefrontal cortex
NS 0.57+0.13 0.42+0.09 0.24+0.07 0.12+0.04
Mor 0.78+0.18" 0.59+0.15" 0.43+0.14" " 0.21+0.06" "
Mor + Ket 5 0.44+0.12%# 0.40+0.13* 0.18+0.06* * 0.12+0.03%*

Drug treatments were the same as described in Tab 1. All rats were sacrificed 10 min after the administration of naloxone for measuring NO
concentration and NOS activity in brain tissues. ¥ + s, n=8. “P<0.05, ** P <0.01, compared with NS group; * P<0.05, #*# P <

0.01, compared with Mor group.
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Tab 3. Effect of ketamine on cyclic guanosine
monophosphate( cGMP) concentration in brain tissues
of morphine withdrawal rats

¢GMP concentration/nmol* g~ ! protein

Group

Cerebellum Prefrontal cortex
NS 0.20+£0.08 0.13+£0.07
Mor 0.35+0.14" 0.24+0.12"
Mor + Ket 5 0.19+0.10* 0.12+0.06"

Drug treatments were the same as described in Tab 1. All rats were
sacrificed 10 min after the administration of naloxone for measuring
¢GMP concentration in brain tissues. ¥ + s, n=8. ~ P <0.05,

compared with NS group; # P <0.05, compared with Mor group.
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Effects of ketamine on precipitated morphine withdrawal symptoms in

rats and its possible mechanism

SHENG Guo-Qing', ZHANG Jin-Rong®, XING Shu-Hua?, PU Xiao-Ping', LI Chang-Ling', DAI Ti-Jun®
(1. Department of Molecular and Cellular Pharmacology , College of Pharmaceutical Sciences, Peking

Unuwersity , Beying

Medical College , Xuzhou

Abstract: AIM  To elucidate the effects of
ketamine on naloxone-precipitated morphine with-
drawal symptoms in rats and its possible mecha-
nism. METHODS  Naloxone-precipitated mor-
phine withdrawal symptoms were observed in mor-
phine-dependent rats. Various doses of ketamine
or normal saline were administrated ip to rats 2
min before the test. Nitric oxide synthase (NOS)
activity and nitric oxide (NO) output were as-
sessed with  spectrophotometric ~analysis, con-
centration of cyclic guanosine monophosphate
(cGMP) was measured with radioimmunoassay .
RESULTS Ketamine(5, 10, 20 mg'kg_l, ip)
can significantly attenuate the counted withdrawal
behaviors ( numbers of jumps, wet dog shakes,
rearing as well as writhing movements) ; various
doses of ketamine effectively inhibited autonomic
hyperactivity such as salivation, tearing, diar-
thea( P < 0.05); weight loss across the absti-

nence session was attenuated by ketamine at the

100083, China; 2. Department of Anesthesiology , Xuzhou

221002, China)

doses of 10, 20 mg-kg™'( P <0.05). Levels of
NOS activity, NO output as well as cGMP content
in cerebellum, prefrontal cortex during the period
of morphine withdrawal were increased significant-
ly compared with saline group( P < 0.05), while
pretreatment of ketamine could inhibit the en-
hanced NOS activity, NO output as well as con-
centration of cGMP in morphine abstinence session
(P <0.05). CONCLUSION  Withdrawal
symptoms in morphine dependent rats can be at-
tenuated by pretreatment of ketamine, the mecha-
nism may be related to the suppression of up-regu-
lation of NMDA-NO-cGMP signaling pathway .

Key words: morphine; ketamine; withdrawal
symptoms; /N-methyl- D-aspartate; nitric oxide;

cyclic guanosine monophosphate
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