
Pharmacology B~ochemtstry &Behavtor, Vol 24, pp 829-832, 1986 ¢ Ankho International Inc Printed tn the U S A 0091-3057/86 $3 00 + 130 

Methylnalorphinium Fails to Reverse 
Naloxone-Sensitive Stress-Induced 

Analgesia in Mice 

G I L E S  A. R A E ,  l R I C A R D O  L. N. S O U Z A  A N D  R E I N A L D O  N. T A K A H A S H I  

Department  o f  Pharmacology, Center o f  Biological Sciences, Untversidade Federal de Santa Catarina 
Florian6pohs, 88000, Brazd 

Rece ived  18 March  1985 

RAE, G A,  R L. N. SOUZA AND R N TAKAHASHI Methylnalorphmtum fads to reverse naloxone-sens~t~ve 
~tress-tndu¢ ed analgesta tn tnt¢e PHARMACOL BIOCHEM BEHAV 24(4) 829-832, 1986--Exposure of rnmce to cold- 
restrmnt stress markedly decreased the nurnber of abdominal constrictions induced by IP acetic acid Naloxone pretreat- 
rnent slgmficantly attenuated the antlnoclceptlve effect of coid-restra.nt stress, suggesting a partml medlataon by opiotd 
mechanisms Pretreatrnent w~th the quaternary op~o~d antagonist rnethylnalorphmmrn d~d not reverse analgesm rn stressed 
mice Also, noclception rn both stressed and non-stressed rn~ce was not rnodlfied by pretreatrnent w~th the selective 
a~-adrenoceptor blocker yohlrnbme. The results suggest that cold-restraint stress promotes analgesta m mice which ts 
mediated rn part by oplold but not a~-adrenoceptor rnechanlsrns Furthermore, the results do not substantmte a peripheral 
analgesic role for ctrculatmg op~olds m this model of stress 

Cold-restrmnt stress analgesia Yoh~mb~ne tn stress analgesia Quaternary op~otd antagomst 
Oplo~d rnedlated stress analgesia Peripheral optold analgesia 

AN extensmve body of ewdence shows that exposure to 
stressful conditions promotes analgesia in several species 
(for revmew see [81) ~ncludlng the human [27]. This stress- 
reduced analgesia (SIA) appears to be mediated by activatmon 
of optoid and/or non-optoid systems, depending on the char- 
acteristmcs of the procedure employed [8]. A clear example of 
the dtversity of the systems responsible for SIA has been 
reported using rats submitted to inescapable electric foot- 
shock [17]. Whereas prolonged-intermittent shocks resulted 
mn naloxone-sensitlve SIA, brief-continuous shock produced 
SIA which was insensitive to the oplo~d antagomst 

The antlnoc~ceptmve effects of morphmne and other op~o~ds 
have generally been ascribed to an actmon within the CNS 
[15,21]. However, m recent years, several studies have 
demonstrated that opio~ds can also exert analgesta by means 
of an actmon outside the neuroaxis [2, 11, 12]. The most com- 
pelhng evidence for a peripheral component tn opioid- 
~nduced analgesm ms derived from results obtained wroth 
quaternized opiomd agonists or antagomsts which do not 
readdy permeate the blood-bra~n barrier [11, 12, 24]. Smith 
et al [25] demonstrated, m rats, that N-methyinalorphme 
(methylnalorphlmum, [20]) antagonizes the antlnoctceptmve 
effects of methyimorphimum but not that of morphine, 
whereas naloxone blocks analgesia reduced by both opiotd 
agonmsts 

Several stressful sttmuh can mduce a substantial rise in 
plasma levels of/3-endorphin of pituitary ongm [4,23]. Also, 
It has been demonstrated that opiomds coexist wtth catechol- 
amines m adrenomedullary cells [16,18] and that stimuli 
which elicit catecholamine secretion also release large quan- 
tities of enkephalins into the c~rculat~on [7,26] It could be 
reasoned, therefore, that activatton of oploid systems during 
certain stressful situattons may result in analgesm mediated, 
at least part~ally, by a peripheral mechanism. The present 
study was undertaken to investigate such a possibihty. We 
have analyzed the effects of naloxone and methylnalor- 
phimum pretreatment on analgesia induced by exposure of 
mice to cold-restrmnt stress. Since it has been reported that 
stimulation of a2-adrenoceptors promotes analgesia [3, 6, 
13], that stress involves sympathetic activation [1,14] and 
that analgesia induced by certain forms of stress is mediated 
vma u2-adrenoceptors [9], we have also investigated the influ- 
ence of pretreatment with the a2-selective antagonist 
yohimblne upon SIA. 

METHOD 

Ammals 

Male Swiss mice wetghmg 25 to 30 g were used. The 
animals were housed m colony cages, 10-15 m each cage 

~Requests for repnnts should be addressed to Dr G A Rae, Coordenadona de Farmacolog~a, CCB-UFSC, R. Ferre~ra Ltma, 26, 
Flonan6pohs, 88000, SC, Brazd 
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T A B L E  1 

INCIDENCE OF ABDOMINAL CONSTRICTIONS IN NON-STRESSED AND COLD-RESTRAINT STRESSED 
MICE INDUCED BY IP INJECTION OF ACETIC ACID 06~ (15 ml/kg) FOLLOWING SC PRETREATMENT 

WITH SALINE, NALOXONE. METHYI.NALORPHINIUM OR YOHIMBINE 

Total Number of Abdominal 
Constrictions tn 20 m:n§ % of Analges:a 

Dose Induced by Cold- 
Treatment (mg/kg) Non-Stressed Stressed Restraint Stress¶ 

Sahne - -  696 4- 5 4  3 3 - 2 3# 95 3 
Naloxone 10 68 8 ± 4 8 37 0 ± II 4% 46 8 
Methylnalorphmmm 3 63 4 ± 8 7 0 7 ± 0 4t 98 9 

10 4 4 8 ± 4 1  6 1 ±  53~" 9123 
Yoh:mblne 1 694 4- 5 6  6 6  +- 3 7 t  905 

8 5 0 9 4 - 9 6  3 0 ±  30"~ 941 

Seven ammals were tested for each group 
*p<0 05 when compared to non-stressed sahne group 
~'p<0 01 when compared to non-stressed sahne group 
Cp<0 05 when compared to cold-restraint stressed sahne group 
§Mean ± S E M 
¶Relattve to the non-stressed sahne group 
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Effects of SC pretreatment w:th sahne (SAL), naloxone 
(NLX), methylnalorphtmum (NLP ' )  or yoh:mbme (YOB) on acet:c 
ac~d-mduced abdominal constrictions :n non-stressed or cold- 
restrmnt stressed mtce Values were obtained at 4 mm ~ntervals 
dunng 20 mm The doses (mg/kg) are indicated m the figure below 
each pretreatment Each value ts the mean of 7 observations and 
vertical hnes represent the standard error of the means 

A m b : e n t  r o o m  t e m p e r a t u r e  was  22 + - I°C and  the  room was  
kept  on  a 12 hr  hght /12 hr  da rk  cycle .  All a m m a l s  had  free 
acces s  to P u n n a  lab c h o w  and  tap  w a t e r  

Pro( edure 

F:f teen  m m  af te r  s u b c u t a n e o u s  a d m l m s t r a t t o n  of  e t the r  
sahne ,  na loxone  (10 mg/kg),  me thy lna io rph~mum (3 or  10 
mg/kg) or  y o h t m b | n e  (I or  8 mg/kg),  ha l f  o f  the a m m a l s  were  
r e s t r a ined  m v e n t d a t e d  plast tc  tubes  (6.5 cm length  and  3 2 
cm d :amete r )  and  p laced  ~n a re f r igera tor  (8°C) for  30 m~n 
The  s e c o n d  hal f  r ema ined  m the i r  h o m e  cages  for  the s ame  
per tod ,  a f te r  which  all a m m a i s  r ece ived  an  m t r a p e n t o n e a l  
~njection of  0 6% acet ic  acid ~n 0 9% sahne  (15 mi/kg) 
Noc~cept~on was eva lua ted  us ing  the  abdom:na l  cons t r i c t ion  
tes t  [3] by  c o u n t m g  the  n u m b e r  o f  wr i thes  at  4 m m  in te rva ls  
t h r o u g h o u t  the  20 m~n per iod  fo l lowing acet tc  acid inJect:on.  
The  values  o b t m n e d  d u n n g  the  first  4 m m  af te r  acet ic  actd 
were  d : sca rded  b e c a u s e  onIy af te r  th~s t~me d~d wr i th ing  at- 
Iron s table  levels  m non - s t r e s s ed  s a h n e - p r e t r e a t e d  m:ce 

Drug.s 

The  fol lowing drugs  were  used  me thy lna lo rphm~um 
f ree -base  (Wel lcome  founda t ion ,  kindly d o n a t e d  by  P ro f  
S H Ferre~ra), na loxone  h y d r o c h l o n d e  (a g~ft f rom Endo  
Labs )  and  yoh~mbtne h y d r o c h l o n d e  (S~gma Chemica l  Co ) 
Drugs  were  d~ssoived m 0.9% s a h n e  e x c e p t  yoh~mbme whtch  
was  d i sso lved  m d~stdled water .  The  doses  ~nd~cated refer  to 
the  salts.  

Slattstt( s 

The  resul t s  were  ana lyzed  us tng  two-way  ana lys t s  o f  vari-  
ance  ( A N O V A )  and  T u k e y  post hoc c o m p a r i s o n s  where  ap- 
p ropr ia te  D: f fe rences  w:th p < 0  05 were  c o n s i d e r e d  statist i-  
cally s~gmficant 

RESULTS 

F:gure  1 depic t s  the  m c : d e n c e  o f  wr i thes  exh ib i t ed  by  the  
var ious  g roups  t h r o u g h o u t  the  20 mm o b s e r v a t : o n  per iod 
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Statistical analysis of the pooled data, by means of 2-way 
ANOVA, revealed significant differences in wnthmg Inci- 
dence between the stressed and non-stressed conditions, 
F(1,72)=211 96, p<0  001, and drug treatments, F(5,72)=5.24, 
p < 0  01 The interactions between stress factor and drug 
treatments was also s~gmficant, F(5,72)=2 76, p<0.05 Post-  
ho~ Tukey comparisons did not reveal any s~gmficant d~ffer- 
ences ~n writhing incidence between the various non-stressed 
groups (p>0 05) However, ~t should be mentioned that 
treatment w~th 10 mg/kg of methylnalorph~mum only just 
faded to induce s~gmficant antlnoc~cept~on 

Exposure of sahne treated m~ce to cold-restraint stress 
resulted ~n pronounced analgesia 09<0.01, Table 1), which 
probably outlasted the observation period (F~g I). These 
ammals exhibited a mean total number of writhes which was 
only about 5% of that observed m non-stressed m~ce. The 
stressed group w~th naloxone (10 mg/kg) showed s~gntfi- 
cantly more abdominal constrictions than stressed ammals 
which recewed sahne (p<0 05). However, th~s reversal of 
SIA by naloxone was only partial, smce these animals stdl 
presented s~gmficant analgesm when compared to the saline 
treated non-stressed group (p<0 05) In contrast, ~nject~on of 
methylnalorph~mum (3 or 10 mg/kg) prior to cold-restraint 
stress faded to influence S1A (p>0 05). Also, treatment w~th 
yoh~mb~ne ( I or 8 mg/kg) did not modify the antmoc~cepttve 
effect of cold-restraint stress (p >0.05 ) 

DISCUSSION 

M~ce exposed to cold-restraint stress for 30 m~n devel- 
oped analgesm which was parhaily reversed by pretreatment 
w~th naloxone Th~s result clearly shows that the anttnoc~cep- 
rive effect ts medmted m part by activation of op~o~d systems 
Interestingly, ~t has been reported that rats submitted to 
cold-water swim stress also exhibit SIA which ~s only par- 
t~ally reversed by naioxone treatment [5] Although op~o~d- 
~nduced analgesia has long been attributed to an exclusive 
action within the C N S ,  recent ewdence strongly supports an 
additional peripheral mechamsm [12, 19, 25] Therefore, It 
seemed appropriate to investigate whether th~s peripheral 
mechamsm ~s physiolog~cally activated by the increase m 
circulating op~o~d levels which ~s known to occur m situa- 
tions of stress [4] 

Since methylnalorplunium antagomzes the peripheral 
analgesia induced by methylmorphinium [19,25] and blocks 
morphine-induced constipation [12,22], we attempted to re- 
verse SIA using this quaternary opiotd antagonist The re- 
sults of these experiments, included in Fig. 1 and Table 1, 
show that pretreatment with either dose of methyinaior- 
ph~mum did not antagonize SIA. These results therefore do 
not lend support for the participation of a peripheral compo- 
nent m opioid-medlated analgesia tn response to cold- 
restramt stress. 

However, non-stressed animals treated w~th 10 mg/kg of 
methylnalorphmnlum showed a trend towards antinociceptmon 
m comparison with the sahne treated non-stressed group 
(0 1 > p > 0  05, Tukey test) This result precluded an attempt 
to reverse SIA w~th higher doses of methylnalorplumum since 
mt has been reported that, m the carragenin-induced 
hyperalges~a test, low doses of methylnalorphinmm antago- 
raze analgesia induced by injection of morphine or methyl- 
morphtmum to the inflammed paw of the rat but that htgher 
doses exert an antmoctcepttve action of themr own [ 19]. 

The SIA observed m the present study probably revolves 
other non-op~otd mechamsms since naloxone only partially 
reversed the phenomenon A part|cipat~on of a~- 
adrenoceptors mn certam forms of SIA has been suggested 
[9]. However, pretreatment w~th yolumblne, a selective az- 
adrenoceptor antagomst, faded to affect SIA. Therefore, the 
system(s) responsible for the non-op~o~d component of 
analgesia ~nduced by cold-restraint stress remains to be 
elucidated. 

It may be concluded that, ~n m~ce, cold-restraint stress 
results ~n s~gnificant analgesia which ~s mediated in part by 
actlvahon ofopto~d receptors but not a~-adrenoceptors. Fur- 
thermore, the opio~d component of th~s form of SIA does not 
appear to mnvolve a peripheral mechanism. 
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