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This study evaluates the potential antidotal effect of naloxone 
on experimentally induced alcohol intoxication in 12 mongrel 
dogs. Its antidote effects is also evaluated in 20 patients suffer- 
ing from alcohol intoxication. The clinical findings, blood gases 
analysis and alcohol levels were suggestive of.  an antagonistic 
action of naloxone in alcohol intoxication. 

Introduction 
Acute alcohol toxicities are mainly 

due to intake of big amounts of strong 
alcoholic drinks, i.e. spirits like whisky 
and brandy, while industrial cases are 
considered limited (Driesbach, 1983). 
Mild, moderate and severe toxicities are 
expressed when blood alcohol levels 
reach 0.15%, 0.3% and 0.5% respective- 
ly (Shoemaker et al., 1984). Alcoholic 
coma is accompanied with severe respira- 
tory and circulatory depression and sub- 
normal temperature (Arena, 1979). 

Naloxone was proved to be a safe 
drug even in very large doses 
(Martindale, 1982), that's why we were 
encouraged to perform this study which 
aimed to evaluate the potential antidotal 
effect of naloxone regarding alcohol in- 
toxications. 

Subjects and Method 
The aim of this work is to study po- 

tential counteracting effect of naloxone 
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hydrochloride (Narcan) on respiratory, 
circulatory and central nervous system 
changes induced by ethyl alcohol intoxi- 
cation. 

To carry on this goal, this study was 
done in two aspects: 

1- Experimental Part 

Twelve dogs were given ethyl alco- 
hol through 5% dextrose infusion in a 
dose of 4 grnlkgm over 20 minutes peri- 
od. At the end of the infusion and before 
starting naloxone treatment, blood sam- 
ples were withdrawn for determination of 
alcohol level. 

Then, seven dogs received naloxone 
treatment in the following regimen: 

(a) 70 ugmkgm in one bolus, 

(b) 280 ugrnlkgm of nolaxone dilut- 
ed in 100 ml of 5% dextrose and given 
as continuous intravenous infusion over 
a period of 30 minutes. 

While 5 dogs were kept on the 5% 
dextrose infusion at the same rate for 30 
minutes. Heart rate, blood pressure, res- 
piratory rates, arterial 0 2  tension, arteri- 
al C02 tension, bicarbonate, and pH 
were determined after the "Bolus" injec- 
tion, after 15 minutes of infusion and 
then after 30 minutes of infusion. 
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2- Clinical Part 
Twenty patients came to Emergency 

Room suffering from alcohol intoxica- 
tion as proved from the clinical manifes- 
tations and serum alcohol level; are treat- 
ed by Naloxone IV and the improvement 
in their general condition was assessed. 
The naloxone was administered as: 

(a) intravenous bolus of 2 ampoules 
(0.8 mg). 

(b) 280 ugmkgm of naloxone diluted 
in 100 ml of 5% dextrose and given as 
continuous intravenous infusion over a 
period of 30 minute. 

Results 
Table (1) shows changes in mean val- 

ues for pulse rate, blood pressure and res- 
piratory rate in ethanol intoxicated dogs 
(2 gm/kgm in 10 minutes and 2 gmlkgm 
in 20 minutes infusion). as compared to 
control values. 

The animals were comatosed and 
there was a significant decrease of the 
pulse rate and in the systolic blood pres- 

sure, but no significant drop in the dia- 
stolic blood pressure. The depression in 
the respiratory rate was highly signifi- 
cant and respiratory arrest was observed 
in all the intoxicated dogs after a total 
dose of 4 gm/kgm given over 20 min- 
utes. 

In the naloxone treated animals of 
this group, naloxone injection i n  one 
bolus of 70 uglkgm, brought a rapid re- 
versal of coma and the animals became 
responsive to painful stimuli. The effect 
was clear on respiration regaining a rate 
comparable to that before intoxication. 
The cardiovascular response was much 
less dramatic. 

Table (1) also shows the effect of na- 
loxone treatment (15 minutes infusion), 
on the alcohol- intoxicated dogs. The 
heart rate increased, blood pressure and 
respiratory rate all increased. 

After 30 minutes treatment of nalox- 
one, all the parameters were comparable 
to those before administration of etha- 
nol. 

Table 1 
Clinical Manifestations of Ethanol - Intoxicated Dogs 

Group 
- - - - 

Heart Rate Blood Pressure Resp. Rate 

Control 

Ethanol-intoxicated 
(10 min. infusion) I 1  

t 
P 

I!thanolL~ntoxicated 
(20 min. infusion) I l l  

t 
P 

Naloxone- treat. 
(7,) ugkg "bolus") IV 

t 
P 

Naloxone 
(15 min. infusion) V 

t 
P 

Naloxone 
(30 rnin. infusion) VI 

Systolic Diastolic 
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Table 2 
Effect of Ethanol and Naloxone on Arterial O2 Tension, C 0 2  Tension, Bicarbonate and pH in Dogs 

Group Arterial O2 Arterial O2 Bicarbonate pH 

Control 

Ethanol-intoxicated 
(10 min. infusion) 

t 

P 
Ethanol-intoxicated 
(20 min. infusion) 

t 
P 

Naloxone- treat. 
(70 ugkg "bolus") 

t 
P 

Naloxone 
(15 min. infusion) 

t 

P 
Naloxone 

(30 min. infusion) 
t 

P 

In the placebo group (Table 3), res- 
piratory depression progressed to com- 
plete apnea in 3 dogs. In the two surviv- 
ing dogs, the pulse rates were 90 and 
100 beatslminute, systolic pressures 
were 100 and 120 mmHg, and the dia- 
stolic blood pressures were 58 and 62 
mmHg. 

The respiratory rates slowed to 2 and 
4 cycles I minute to be arrested after 15 
and 20 minutes Dextrose infusion. Dur- 
ing this period, PO2 dropped to 48.2 and 
51.8 mmHg, PC02 increased to 69.7 
and 69.7 and 64.1 mmHg and pH values 
decreased to 6.837 and 6.963 with bicar- 
bonate values of 9.8 and 11.2 mmol. 
The blood alcohol level showed non- 
significant drop from a mean value of 
362.k11.6 to 335 and 341 mg.dl. 

Table (4) represents a statistical sum- 
mary of the effect of naloxone treatment 
bolus 15 minutes and 30 minutes infu- 
sion (280 ulkg) on the clinical and ana- 
lytical parameters in ethanol, intoxicated 
human patients. The favourable response 
is clear and the results were significant 
and highly significant when examined 
with analysis variant of P< 0.05 and 
P<O.O 1. 

Discussion 
The results obtained in this study 

demonstrate that naloxone has effectivelv 
produced reversal of deleterious effects of 
Ethanol intoxication in dogs and human 
beings. Immediate arousal and recovery 
of spontaneous breathing occurred after 
the prime bolus injection. Our results 
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Table 3 
Placebo-Treated Group (Ethanol-Positive Control Group) 

Ethanol 5 Dogs Survived & 3 Dogs died before 
Intoxicated 5 minutes-Placebo 15-mintes Placebo 

(4 g m w  (5% Dextrose) (5% dextrose) 

H.R. 

S.BP 

D.BP 

R . R .  

Po2 

PC02 

HC03 

pH 

Ethanol Blood Level 

110 and 120 

125 and 130 

60 and 62 

2 4  

50.1 and 52.3 

60.9 and 61.8 

15.9 and 16.2 

7.18 and 7.19 

90 and 100 

100 and 120 

58 and 62 

0-2 

48.2 and 51.8 

69.7 ad 64.1 

9.8 and 11.2 

6.837 and 6.963 

335 and 341 

clearly showed the statistically highly 
significant improvement in respiratory 
parameters within 5 minutes of Nalox- 
one treatment. 

Hypercapnea was nearly normalized 
shortly after the bolus of Naloxone was 
injected, then was less significantly af- 
fected with further administration. 
Whereas reversal of hypoxaemia contin- 
ued to be enhanced by the Naloxone infu- 
sion. 

In comparison to the dramatic and al- 
most spontaneous improvement of the 
respiratory functions, the better arneliora- 
tion of the cardiovascular depression was 
attained after 30 minutes of Naloxone 
treatment. 

Many factors are involved in such al- 

cohol-induced effect on the cardiovascular 
system. The m:un element is the central 
vasomotor an,: respiratory depression 
(Wallgren anci Barry. 1970). A direct ac- 
tion on rnyo~irdial contractibility and 
working efficiency has been attributed to 
Ethanol in a blood level as low as 100 
mgfdl (Zoster and Sellers, 1977). 

Associated causes are the acidosis and 
metabolic derangements (Ritchie, 1980). 
However, the evaluation of the manifes- 
tation in this experiment, and the disso- 
ciation of the response to Naloxone is 
the favour of a direct effect of alcohol on 
myocardium. This is substantiated by 
the mean alcohol blood level remaining 
relatively high, 258.33k12.17 mgfdl 
(Table I), inspite of its significant de- 
crease by naloxone. 
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Table 4 
Statistical Summary of the Effects of Naloxone on Cardiovascular and Respiratory 

Parameters in Ethanol Intoxicated Patients 

Ethanol-Intoxicated 1.V. Nahxone Naloxone Infusion (280 ugm/kgm) 
362.3+8.9 0.8 mg 15 - minutes 30 minutes 

mg% Bolus infusion infusion 

H.R. 51.3k4.02 53.553.1 58.8k5.3 82.5k9.7 
N.S. N.S. N.S. 

S.BP 75.858.1 79.7k4.3 81.17k22.4 1 12.2k12.8 
N.S. N.S. H.S. 

D.BP 50.17k13.03 54.h12.7 55.17k8.3 71 Sk6.83 
N.S. N.S. N.S. 

R.R. 10 24.3k8.96 23.0k4.7 22.0k3.55 
H.S. H.S. H.S. 

*2 53.8~3.97 79.02~99.4 87.1+15.6 92.5k14.5 
H.S. H.S. H.S. 

PC02 50.h1.4 38.2k7.7 36.3919.1 41.08k6.5 
H.S. H.S. H.S. 

18.97k1.37 15.h4.2 17.1k4.4 20.05k3.2 
HC03 N.S. N.S. N.S. 

pH 7.22k0.0450 7.23&0.0442 7.273k0.0255 7.297k0.0238 
N.S. S. H.S. 

Such outstanding results of the Etha- 
nol-Naloxone experiment, appears to 
confirm the ability of naloxone to reduce 
alcohol blood levels. The marked drop 
(29%) in the mean alcohol blood level 
took place within the 30 minutes - infu- 
sion of naloxone in a dose of 280 uglkg. 
Similar results were obtained by Badawy 
and Evans (1981), in rate recording a 
drop of 31% of the blood alcohol level. 
They, however, use a much higher dose 
on naloxone (1 mglkg). Also, Rae 
(1986), treated sixteen patients with im- 
paired sensorium as result of Ethanol 
overdose and they showed clinical im- 
provement in sensorium following high 
dose of naloxone administration. On the 
other hand, the administration of nalox- 
one in a single dose intoxicated by etha- 

nol (4 mglkg) (Lignain et al., 1983). It 
is thus concluded that the recommended 
therapeutic doses of naloxone are not al- 
ways adequate. In our study and in other 
reports, where naloxone was successfully 
effective, high doses of the drug were ne- 
cessary. 

The effect of naloxone upon alcohol 
blood level is brought about by increas- 
ing ethanol metabolism. The postulation 
that naloxone can correct the redox ratio 
disturbance in ethanol intoxications has 
been investigated by Badawy et al. 
(1981), Badawy and Evans (1981) and 
Ryle et al. (1985). Naloxone administra- 
tion to ethanol-metreated rats reversed 
not only the drug - induced narcosis but 
also the markedly increased redox ratio, 
together with the reduction in ethanol 
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levels (Badawy and Evans, 1981). Re- 
cently, Ryle et al. (1985) treated rats 
with Naloxone (2 mglkg) intraperitonea- 
ly one hour after ethanol (2 gmlkg). 
They found that naloxone presented etha- 
nol-induced redox state changes. Badawy 
and Evans (1981) also suggested that na- 
loxone possible activated transdehydroge- 
nase reaction in the microsomes with re- 
sultant nicotine - amide dinucleotide 
(NAD) regeneration. The authors meas- 
ured restoration of NAD and NADH after 
naloxone administration in acute alcohol 
intoxicated rats. Ethanol caused a 59% 
decrease in liver NAD and 106% increase 
in NADH with a consequent 80% in- 
crease in NADHINAD, then naloxone 
produced a 37% decreased in the NADW 
NAD. 

The decreased in the coenzyme NAD 
is known to act as limiting factor for fur- 
ther ethanol metabolism (Ritchie, 1980). 

Such action of naloxone de'note spe- 
cific pharmacokinetic antagonism to eth- 
anol. The antidotal effects of naloxone, 
the most specific opiate antagonist, in 
acute alcohol intoxications supports the 
hypothesis of an endorphin and enkephal- 
in effect of alcohol. This was first sug- 
gested by Davis and Walsh (1970) and 
Cohen and Collins (1970). In 1980, 
Schwartz et al., demonstrated an increase 
of enkephalin in the striatum of B- 
endorphin in the hypothalamus of rats af- 
ter acute administration of alcohol. 
Moreover, specific inhibition of u- 

receptors was establised (Hiller et al., 
1981). 

Jefferys et al. (1980) reported a series 
of 100 cases of ethylic coma where na- 
loxone was effective in reversing coma 
in 12 patients in which toxicological in- 
vestigations identified ethanol as the 
sole cause of come. Ten of these alcohol 
intoxicated cases exhibited a flush on 
chlorpropamide - alcohol challenge. The 
existence of an "enkephalin - sensitive" 
population, therefore postulated by Jef- 
ferys et al. (1980) and this was further 
explained by Ritchie (1980) to be due to 
the appearence of flushing and sensation 
of hotness when the hypoglycaemia 
chlorpropamide is given together with 
alcohol. The symptoms are due to accu- 
mulation of acetaldehyde with marked re- 
lease of catecholamines. This could ac- 
count for the lack of effect of naloxone 
in the study of Catley et al. (1981), who 
administered naloxone at doses as high 
as 10 mg intravenous and could not re- 
verse sensory or motor impairment by 
ethanol in man as none of their cases 
showed a positive alcohol flusher test. 

The before mentioned date, strongly 
suggest a specific antidotal effect of na- 
loxone in alcohol intoxications. The 
production of rapid reversal of coma and 
respiratory depression and cardiovascular 
changes indicated a competitive antago- 
nistic effect while the drop of alcohol 
blood level denotes as well a pharmacok- 
inetic antagonistic action. Thus, the uses 
of naloxone can successfully be extended 
to include specific therapy of alcohol in- 
toxication. 
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L'Cvaluation du Naloxone comme Antidote 
pour I'intoxication d'alcohol. 

Cette Ctude Cvalu I'antidote potential du naloxone dans 
I'intoxication d'alcohol expirimentallement influeucC sur 12 
chiens mongrels. Leurs autidote effects est aussi CvaluC sur 
20 patients souffrauts de I'intoxicatcon d'alcohol. Les decou- 
verts clinicals, I'analyse des gazes du sang, les niveaux de 
I'alcohol 6taient suggestifs et avaient une action antagonis- 
tique du naloxone dans I'intoxication d'alcohol. 
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