
158 NALORPHINE vs. NARCOTIC OVERDOSAGE 

17. Barron, E. S. G.; Sights, W. P., and Wilder, Sew York, 1954, vI, pp173-234. 
' - 9  e x P .  Path.  24. Pharmakol., 1953> V219, 3-38. 20. Groth, D. P,,  LePage, G. A*, Heidelberger, C., 

18. Cori, C. F., and Cori, G. T., J .  Biol. Chent., 
;ind Stoesz, P.  A., Cancer Research, 1952, v12, 529. 1931, v91, 581. 

19. Cohen, S. S., in Cliuntical Pathwiiys o,f Metabo- 
lisiit,  ( I ) .  M. Grecnbcrg, Editor), .4cademic Press Inc., Ktwivctl .4ugud 27 ,  1956. P.S.E.B.M., 1956, ~ 9 3 .  

Effect of N-Allylnorinorphine Upon Massive Doses of Narcotic Drugs. 
(22694) 

CHARLES A. 11-INTER AND LARS FLATAKEK. 
Murck Iitstifttfe for Therapt*irlir Rusearch, W e s t  Point, Pa.  

Although N-allylnormorphine ( nalorphine) 
is an effective antagonist against a wide spec- 
trum of pharmacological actions of opiates 
(1,2), and has proven to be clinically useful 
in cases of narcotic overdosage (3-6). Kop- 
panyi and Karczmar(7) did not succeed in 
saving mice from lethal doses of morphine b ~ .  
single injections of nalorphine. On the other 
hand, Cnna(8) reported that nalorphine in 
divided doses reduced mortality in mice re- 
ceiving 800 mg/kg of norphine. and Gruber 
(9) showed that even a single dose of the an- 
tagonist was protective against molrphine sul- 
fate up to 800 m g k g  if the ratio of the two 
drugs was properly chosen. 
The present experiments demonstrate a dif- 

ference in the protective effect of nalorphine 
against lethal doses oi various opiates and a 
species difference in the responses. 

Experimental. Preliminary experiments 
were performed in rabbits receiving meperi- 
dfine hydrochloride by slow intravenous injec- 
tion. The dose of meperidine used was 25 
mg/kg, except in (two rabbits in which severe 
convulsions farced discontinuance of the in- 
jmtion at  15 and 20 mg kg, respectively. The 
results (Groups 1-111. Table I )  show that nal- 
crrpbine, administered subcutaneously 30 
minultes before the opiate. was in no case 
successful in preventing convulsions. In each 
case where death occurred, respiratiwns ceased 
at a b u t  Ithe same time convulsions set in. 
Respi'rartions were maintained, however, in the 
mepenidine-injected rabbits pre-treated with 
10 mg/kg of nldmphine (Grmp 111). In 
these, the colnvulsant action of the opiate 

persisted for 4 to 10 minutes, and the animals 
then recovered. Two animals (Group IV) 
receiving the anticonvulsant agent, phenobar- 
bital, in addition to nalarphine exhibited nei- 
t her convulsions nor grossly visible respiratory 
depression when 25 mg/kg of meperidine was 
injected. 

These preliminary observations in rabbiits 
suggested that nalorphine antagonized the 
respiratory depressant effeut of the opiate 
without markedly influencing $the convulxmt 
activity. In Group 111, sufficient ndorphine 
was administered so that respiration did not 
stop and the animals survived, but the con- 
vulsions were as severe as in the previous 
groups. I t  appeared, then, that cmvulsanrt 
activity might be one effect of opiates that 
nalorphine would not antagonize. In order 
to test this funther, experiments were con- 
ducted in mice and rats. 

For these experiments, male IS32 mice of 
about 20 g body weight and male Holtzman 
rats of about 130 g were employed. Table I1 
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TABTlE 11. Protection of Mice by Nalorphine Hydrochloride against Lethal Doses of Mor- 
phine or Methadone. 

,----- Morphine sulfate-, ,-----Methadone hydrochlorid4---7 
No. dead/total No. dead/total 

Dose, Without With Dose, Without With 
mg/kg nalorphine nalorphine* mg/kg nalorphine nalorphinet 

350 6/10 0/10 25 3/10 0/10 
440 7/10 2/10 29.5 7/10 0/10 
555 7/10 3 /10 35 8/10 0/10 
700 10/10 5/10 41 8/10 0/10 

50 9/10 0/10 
70 10/10 2/10 

* Nalorphine HC1 doso: 25 mg/kg, repented at  1h- to I.-hr intervals until total of 225 mg/kg 

t Nalorphine l€Cl dose: 10 mg/kg 15 ~niii.  beforc methadone, repeated 1 hr and 6 hr after 
had been given. 

met hadone. 

demonlstrates that, contrary Ito the findings of 
Koppanyi and Kerczmar (Eoc. cit.) , adequate 
doses of nalorphiine offer conlsiderable protec- 
tion to mice neceiving Eethd doses of mor- 
phine. I t  is midienit, however, that ndmphine 
is more effective against methadone ~ h a n  
against morphine in mice. One difference 
was observed between the mice receiving mor- 
phine and those receiving methadone: These 
high doses of morphine produced convulsions 
in the animals, while methadone did not. The 
results are therefore consistent with the find- 
ing icn rabbiitis that nalorphine is less effective 
against cmvulsions than against respiratory 

depression. 
Codeine phosphate and pnilsilidene hydro- 

chloride are mnvulsant drugs at toxic dose 
llevels in mice, but not in mts. In the latter 
species, hypnosis, catalepsy and respiwory 
depression are the prominent effects of toxic 
doses of these drugs, and convulsions do ndt 
develop except terminally (probably asphyx- 
i d  in origin). In T&ble 111, it  is shown that 
rats, but not mice, are w i l y  prwt&d by 
nalorphine against lethal dimes of these drugs. 

Another experiment Itherefare per- 
formed in which an mticonvulsant dtug wt& 
included. Fortty mice were divided into 4 

TABLE 111. Species Difference in Response of Rats and Mice to Nalorphine Hydrochloride 
when Given Lethal Doses of Codeine or Prisilidene. 

r = -  -Mice \ f  Rat- 
No. dcad/total No. dead/total 

Dose, Without With DOSC, Without With 
mg/kg nalorphine nalorphiiie* mg/kg ndorphine nalorphine t 

A. Codeine phosphate 
300 3/10 3/10 500 7/10 0/10 
330 3/10 4/3 0 700 5/ 5 o/ 5 
363 2/10 9/10 1000 5 /  5 o/ 5 
400 9/10 10/10 

* Nalorphine HCl dose: 25 mg/kg immediately before codeine, repeated 1/2 hr later. Death 

t Nalorphine HC1 dose: 25 mg/kg 1/2 hr beforc codeine, repeated 1 hr and 4 hr after CO- 
occurred before a third dose could be given. 

deinc. 

B. Prisilidene hydrochloride 
r Illic-7 Rat- 

50 0/10 0/10* 40 5/5 0/5 t 
72 1/10 2/10 60 4/5 0/5 

104 7/10 5/10 80 5/5 0/5 
150 9/10 10/10 

* Nalorphine HC1 dose: 25 mg/kg repeated a t  %-hr intervals to a total of 200 mg/kg. 
t Nalorphine HCl dose: 25 mg/kg-no repetition. 
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TAR1,F: 1V. Effcct of C~iiibiii:itioii of Aiiticoiivul- 
$; l i l t  J)riig arid Nalorphiiic in Micc Rccciviiig 

1,cBthal Dose of Chtlciiic. 

Xffcct of co- 
dcine PO, 

(450 mg/kg) 
KO. aniiiinls 

so. of con- 
G r o i i p  : l i l i l ~ i ~ l s  Prct i * ~ ~ : l t l l i ~ ~ i l t  Vlllsilig D(*:ld 

groups. with drugs injected sul)cutaneously as 
follows: 1. Phenobarbital sodium 50 mg kp. 
I / .  Salorphine hydrochloride 50 in2 kg. / / I .  
Both phenobarbital and na1:)rphine. each 50 
nig kg. I I ’ .  Vninjected controls. One-half 
hour later. the animals received codeine phos- 
phate 450 m g  kg. a dose slightly above the 
LI),,,,, according to the data in Table TTT. 
The results of this experiment are shown in 
Table 1IT. I t  is apparent that phenobarbital 
alone controlled the convulsions in most of 
the mice, but did not prevent death. Xalor- 
phinle alone failed to control the convulsions. 
and saved the life of only 2 of 10 mice. When 
both nalorphine and phenobarbital were 
given, convulsions and death were prevented 
in 9 of 10 animals. 

I t  appears from these experi- 
ments that not all of the effects of opiates are 
equally well inhibited by nalorphine. One ef- 
fect in particular seems to be poorly antag- 
onized, and that is the convulsant action. The 
tendency of narcotic analgesic drugs to pro- 
duce convulsions varies among drugs and 
aim~ng species. For example. large doses of 
mophine are convulsant in some species, but 
convulsions are rare in man ( 10 ) . Our results 

Discussion. 

indicate that codeine and prisilidene are 
highly convulsant for mice, but not for rats. 
I f  one assumes that nalorphine competes with 
morphine-like drugs at their sites of aiotbn, 
it is possible that it has less affinity for sites 
respnlsible for convulsions than do the m- 
vulsant opiates. 
Summary. Nalorphine is an effective anti- 

dote for doses of opiates which would other- 
wise be lethal, in those inslances where signs 
of depression are the dominant toxic mand- 
Festations. It is relatively ineffective, how- 
ever, in those instances where convulsions are 
a prominent feature. In rabbits and mice re- 
ceiving convulsant doses of meperidine, co- 
deine or prisilidene, nalorphine alone was wl- 
dom life-saving, but administration of b t h  
phenobarbital and nalolrphine adequately pro- 
tected the animals. Codeine and prisilidene 
did not produce convulsionis in rats; nulor- 
Ilhine alone was an effective anltidote in these 
instances. 
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