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SHEARMAN, G T AND C STENFORS Bremazo¢me-mduted backwards walking behavtor m rats ts medtated vta 
opund kappa receptors PHARMACOL BIOCHEM BEHAV 24(4) 861-863, 1986--Bremazocme dose-dependently re- 
duced backwards walking behavior in rats after ~ts SC mjecuon Only the ( - )  but not the (+) enant~omer reduced 
backwards walking Pretreatment w~th eRher naloxone or MR 2266 reduced the bremazocme-mduced backwards walking. 
MR 2266 was at least ten t~mes more potent than naloxone. These findings suggest that bremazocine-mduced backwards 
walking ~s mediated vm an agomst~c acuon of the drug w~th op~md kappa receptors The data may contribute to the 
d~scuss~on concerning op~otd kappa receptors and the psychotom~mettc effects of some op~otd analgesic drugs. 

Bremazoc~ne Naloxone MR 2266 Kappa receptors Backwards walking Psychotom~met~c activity 

BREMAZOCINE ~s a benzomorphan derivative that has 
been characterized as a potent long-acting opiate kappa 
agomst [18]. In addtUon to ~ts opiate agomst~c actions, bre- 
mazocme also possesses opiate antagomstic properties [6, 
17, 18, 23]. Thus, bremazocme appears to be a m~xed 
agonist-antagonist at optate receptors. 

Several m~xed agomst-antagonist analgesic drugs, includ- 
ing cyclazocme, have been reported to reduce a behaworal 
syndrome in rats consisting of lateral head movements, 
p~votmg on the hind paws and backwards walking [!-5, 9, 10, 
19] InducUon of this syndrome was proposed as a model for 
predtctmg the psychotomtmetic acUv~ty of such drugs m man 
[8, I I ,  19] It was the purpose of th~s study to determine 
whether bremazocme would reduce backwards walking m 
rats and to test the hypothes~s that thts effect ~s medmted wa 
kappa op~o~d receptors 

METHOD 

Male Sprague Dawley rats (Sandoz AG, Basel) wetghing 
between 130 and 190 g were used The animals were housed 
~n groups of 6-10 ~n Makrolon cages (32x54x 19 cm) in a 
colony room thermostatically maintained at 23-1°C. The 
room hghts were turned on from 6.00 a.m to 6.00 p.m. The 
animals received food and water ad hb except dunng the 
experiment when no food or water was available. On the 
experimental day the rats were transported to a sound- 
attenuated observation room, wetghed, injected w~th bre- 
mazocine or solvent and placed m groups of three in Makro- 
Ion cages described above. The rats were observed con- 
tmuously for two hours beginmng 5 mm after bremazocme 
mjecUon. Naloxone or MR 2266 were rejected l0 mm before 
bremazocme The number of times each rat walked back- 
wards was recorded by the experimenter The data were 

calculated in terms of the percentage of rats walking back- 
wards m the 2 hr observation period as well as the frequency 
of backwards walking. 

All drugs were dtssolved in 0.9% saline except MR 2266 
(( -)2-(3-furylmethyl)5,9-dtmethyl)-2-hydroxy-6,7 (benzomor- 
phan) which was d~ssolved m a minimal amount of 0 l N HCl. 
All drugs were m.lected SC tn a volume of I ml/kg Drug 
doses were calculated m terms of the free base 

RESULTS 

Data summarized in Frog. 1 show that bremazocme 
(0.0032-0 32 mg/kg) dose-dependently induced backwards 
walking after ~ts SC mjectmn m rats. ( - )Bremazocme 
(0.0032-0 32 mg/kg) also reduced backwards walking, how- 
ever, (+)bremazocine (0.32 and 3.2 mg/kg) did not 

As shown m Ftg. 2, MR 2266 (0.04-2.5 mg/kg) dose- 
relatedly reduced both the number of rats walking back- 
wards after bremazocine injection as well as the frequency of 
backwards walking. Naloxone d~d not s~gmficantly (Prob~t 
Analysts p > 0  05) reduce the number of rats walking back- 
wards but a dose of 10 mg/kg s~gmficantly (Student's t-test, 
p<0.05) reduced the frequency of backwards walking ~n- 
duced by bremazoone.  

DISCUSSION 

The present experiment demonstrated that bremazoctne 
stereo-selectively reduced backwards walking behavior m 
rats and that the bremazocine-mduced backwards walking 
was selectively reduced by pre-treatment with the opiotd 
kappa receptor antagonist MR 2266. 

That backwards walking was induced only by 
(-)bremazocine is ~n agreement w~th other data showing that 
the anunoc~ceptive [18] and certmn behavmral effects of 
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FIG 1 Dose-dependent ~nduct~on of backwards walking behavtor 
by bremazoctne and ~ts ( - )  enant~omer N= 12 for racemate and for 
( - )  and (+) enantlomer 

~os ,>, 
• 

o( . . . . . .  ~. / . 

-\ --. , - - . ~  ~ ,i I i// 

I \\ .... ,, ~. ,, ,I .... .....!, ,, 

s o '  \ ~ "~ ~ \ -~" 
, ~ ~ .  
\ 

.~ ....... ,, ~ ~ ~ . ~ .  
• ~ , ~ e  'x 

. . . . . . .  ~ ', ~ t ~  t 

~ ~ 
: 1  o :  

. . . .  , - -  . _  
0 0 0 ~  c l ~  0 ¢ ~  2~ I ~  0 0 0 ~  oi~ 0 6 ~  2 ~  

, ~ 1  ~ q  ~ j  ~ q 

FIG 2 Reductmn of bremazocme (0 32 mg/kg)-tnduced backwards 
walking behavior by MR 2266 and naloxone pre-treatment N = 12 
per dose of each drug 

bremazoc~ne [16] are ~nduced by the levorota tory  
enant tomer  Although the dex t roro ta tory  enant~omer was 
comple te ly  tnact~ve ~n tnducmg backwards  walktng, even  m 
doses  up to 1000 t imes h~gher than the ( - )  or  (_+) forms,  we 
found that the levorota tory  ~somer was as potent  as the 
racemate  in thts respect .  At the present  ttme we cannot  ex- 
plain why the ( - )  enant~omer was not twice as potent  as the 
racemate  

Earl ier  tnvesttgat~ons found that several  optotd analges |c  
drugs w~th mtxed agonistic-antagonist~c act~wty ~nduced a 
behavioral  syndrome m rats tncludtng backwards  walktng 
[1-5, 9, 10, 19]. Since these studies a classification of  opto~d 
receptors  was proposed  [7,14] and several  drugs found to 
previous ly  reduce backwards  walking have now been 
classified as kappa agomsts  [14,22] Bremazoc ine  can also be 
classified as a kappa agonist  wtth mtxed agonts t -antagomst  
acttvtty [18] and the present  data  show that th~s drug also 
~nduced backwards  walking in rats. 

The  narcottc  receptor  antagomsts  naloxone and MR 2266 
each reduced backwards  walking ~nduced by bremazoc~ne. 
MR 2266 was several-fold more potent  than naloxone ~n th~s 
respect  The sens~ttvtty to antagonism by naloxone and MR 
2266 has prevtously been used as ev idence  for the ~nvolve- 

ment  of  specific op~o~d receptors  [13] MR 2266 is general ly 
accepted  to be a more select ive opined kappa receptor  
antagontst  than naloxone [12, 15, 18, 20, 21] Thus the pres- 
ent  data  showing that MR 2266 ~s at least ten-fold more po- 
tent than naloxone tn reductng bremazoctne-~nduced back- 
wards walking suggests that this behavior  ts medmted  v~a an 
agomsttc  interact ion of  b r emazocme  wgh opined kappa re- 
ceptors .  Prewously ,  MR 2266 was found to be more potent  
than na ioxone  ~n blocking other  actions of  b remazoc tne  [12, 
18, 20] Na loxone  very  weakly reduced the f requency of  
bremazoctne-~nduced backwards  walktng and dtd not stgntfi- 
cantly reduce the percentage o f  rats walking backwards  
S~mdarly, ~t was found that cyclazoc~neqnduced backwards  
walking was unaffected by naloxone t reatment  [3,9]. 

It has been suggested that the ~nduct~on of  backwards  
walking behavtor  m rats by optotds w~th mtxed agomst-  
antagomst  acttvtty may be related to the psychotom~met~c 
act ivi ty  of  these drugs m man [8, 1 I. 19]. The  present  findtng 
that backwards  walking reduced by bremazoc lne  ts mediated 
v~a kappa receptors  may contr ibute  to the dtscuss~on con- 
cernlng the role of  opto~d kappa receptors  and the chmcal  
psychotomtmet~c ac t lwty  of  some op~otd analgesics 
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