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Effects of intragastric adm inistration of thenorphine on
morphine- induced behavioral sensitization in mice

ZHAO Wen-1i, LIANG Jian-hui’ , GONG Ze-huf

(1. National Institute on Dmg Dependence, Peking University, Beijing 100083, China;
2. Beijing Institute o f Phamacology and Toxicology, Beijing 100850, China)

Abstract: Aim To investigate the effects of intragastric adm inistration of thenomphine ( Then) on
behavioral sensitization to morphine ( Mor) in mice. Methods Locomotor activity was detected after
intragastric adm inistration of thenorphine or co-adm inistration of thenorphine with Mor in mice. Mice were
induced to be behaviorally sensitive to Mor, and were given the combination of Mor and thenorphine to
observe the effects of thenorphine on the development, transfer and expression of Mor induced behavioral
sensitization. Results A single intragastric adm inistration of thenomphine (1.25 - 5.0 mg* kg ') dose-
dependently inhibited the locomotor activity in mice ( P <0.01) and the effects of thenorphine on
locom otor activity developed tolerance after rpeated adm inistration. Co-adm inistration of thenorphine
effectively inhibited Morinduced hyperactivity ( P <0.05) and the development, transfer, expression of
Morinduced behavioral sensitization in mice ( P <0.05 or P <0.01). Conclusion Thenomphine was
shown to suppress the central nervous system and may be effective against the abuse and addiction to
opioids.
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Figure 1  Chemical structures of thenorphine ( Then,

A) and buprenorphine ( B)

,2 8 , 18 - 22 g,
, 10
( thenorphine hydrochloride,
Then) , s
5% Tween 80, ig; ( morphine
hydrochloride, Mor) , s
, ip. , 10
mL-* kg'1 s ( vehicle, Veh) .
(J2798-CM) ,
ig Veh  Then(1.25,2.5 5.0 mg* kg''),
10 min 1, 160 min,
4 ig Veh Then(1.25,2.5
5.0 mg* kg''), 1, 7 d. 7d
( ). d15,
di,d7 dl15, 20 min 40
m in
5 ig Veh Then
( ),30 min ip Veh  Morl0 mg* kg ',
20 min 40 m in
5 7 d ig Veh  Then( ),
30 min  ip Veh  Mor (20 mg* kg'').

7 d( ). d 15, ip Mor(10
mg* kg'l) ,20 min 40 min
5, ip Veh Mor( 20 mg* kg '),
1, 7d d8-dl14, Mor ig
Veh  Then( ), 1 , 7d. dl5,
ip Mor(10 mg* kg '), 20 min 40
m in
5, ip Veh Mor( 20 mg* kg '),
1, 7 d. , 7 d( ).
d1s, ig Veh Then( ), 30 min
ip Mor(10 mg* kg '),20 min 40 min
x*Es , SPSS
10.0
( Two-way Anova) ( One-way
Anova) , LSD
1
2 R ig Then
) Veh
, (P<0.01).
50 min 150 min Then
Veh
1 6007
1 400+
E 12001
%1000- ‘KAWR:\_
g os00 3NN e
= — —s
E 600+ 0/*35\1 N N \L
E 400- **i*ﬁ»*l/m /0\1/ | l |
200 LA S \*i/
0-+— T T

O—0O Vehicle ( Veh);

Thenormhine 2.5 mg* kg™ '

40 60 80 100 120 140 160 180
t/ min

s —a Thenomhine 1.25 mg* kg''; e —e
; ¢ — & Thenomphine 5.0 mg* kg'I

Figure 2 The locomotor activity in mice after
thenomphine was once injected ig. n =10, x s
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by LSD test
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Figure 3 Effects of mrpeated adm inistration of

thenorphine on locom otor activity in m ice. Thenorphine
(1.25, 2.5 and 5.0 mg* kg ') or Veh was
adm inistrated ig once daily for 7 days. After 7 dmg-
free days (on day 15), the mice were challenged with
corresponding doses of Then or Veh. n =10, x=xs.
"7 P <0.01 vs Veh group of the same day by LSD test

1 , ip Mor(10 mg* kg'l),
. ip Mor(10 mg* kg™ ')
30 min ig Then, Then
Mor (P <0.05), Then 2.5
5.0 mg* kg'] Mor

o

, Veh + Mor
Veh + Veh |
. Morip 30 min ig Then
(P<0.01),
Then 5.0 mg* kg
2.

3 , Mor + Veh
Veh + Veh |
. Then( ig)

Table 1 Effects of thenorphine on the
hyperactivity induced by acute adm inistration
of morphine (Mor) in mice

Dose / mge* kg'1 Total locom otor
Thenorphine Mor activity /count
0 0 3552 +802
0 10 4862 X1 204"
1.25 10 4 218 %1 330
2.5 10 3657 %1 2807
5.0 10 3 041 £1 5887

Five groups of mice were given Veh or thenorphine (1.25,
2.5 and 5.0 mg* kg'') by ig, 30 min later, the mice were
injected ip Veh or Mor10 mg* kg ' and wer put into the
test cages for 20 min. Then, the locomotor counts were
recorded for40 min. 7 =10, x%s. ~ P <0.05 vs Veh + Veh
group; P <0.05, ¥ P <0.01 vs Veh +Mor (10 mg* kg ')
group by LSD test

Table 2 Effects of thenorphine on the
developm ent of morphine sensitization in m ice

Dose / mg* kg'I Total locom otor
Thenomphine Mor Mor activity /count
0 0 10 3 602 1 048
0 20 10 5543 %1 028" "
1.25 20 10 4957 X1 679
2.5 20 10 4 492 %1 251
5.0 20 10 3 813 £756"

From day 1 to day 7, the mice were given one of the dmug
pairs as follows by ig and ip: Veh + Veh, Veh + Mor ( 20
mg* kg '), thenomphine (1.25, 2.5 and 5.0 mg* kg ')
+ Mor (20 mg* kg''). After 7 dmg-free days ( on day
15), allanimals were challenged by ip Mor10 mg* kg ' and
were put into the test cages for 20 min, then the locom otor
counts were recorded for 40 min. n =10, x*s. ~ P <0.05,
"" P <0.01 vs Veh + Veh; P <0.01 vs Veh + Mor group by
LSD test

Table3 Effects of thenorphine on the transfer
of morphine sensitization in m ice

Dose / mg* kg'1 Total locom otor
Mor Thenorphine Mor activity /count
0 0 10 3 967 £847
20 0 10 6231 X1 782" "
20 1.25 10 4956 £1 837"
20 2.5 10 4299 X1 241"
20 5.0 10 3 517 £890**

Mice in the control group were given Veh and the other mice
received Mor 20 mg* kg ' ip for 7 days. From day 8 to day
14, the mice were given Veh or thenorphine (1.25, 2.5 and
5.0 mge* kg'1 ) by ig. On day 15, all animals were
challenged by ip Mor10 mg* kg ' and were put into the test
cages for20 min. Then the locom otor counts were recorded for
40 min. n=10, x%s "~ P<0.0l ws Veh + Veh;
P <0.05, "P<0.01, "™P<0.001 vs Mor+ Veh group by
LSD test
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Table 4  Effects of thenorphine on the ) . , 2 ,
expression of morphine sensitization in m ice ,
Dose / mg* kg Total locom otor
Mor Thenorphine Mor activity /count
0 0 10 3 632 %1 356
20 0 10 5948 +2 358" *
. [12]
20 1.25 10 5432 *1 824 .
20 23 1o 4525 £907 ( ventral tegmental area,
20 5.0 10 4166 11 163"
VTA), ( nucleus accumbens, NAC) ,
Mice in the control group were given Veh and the other mice [9] VTA

received Mor 20 mge kg ' by ip for7 days. After7 dmg-free
days ( on day 15), the mice were given Veh or thenorphine
(1.25, 2.5 and 5.0 mg* kg'') by ig. 30 min later, all (131
animals were challenged by ip Mor10 mg* kg ' and were put

into the test cages for 20 min. Then the locom otor counts were 4
recorded for40 min. n=10, x*s. = P <0.05, *" P <0.01 VTA
vs Veh + Veh; P <0.05 vs Mor+ Veh group by LSD test VTA NAC
[3]
7d ,
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