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Naloxone as an Antidote for Benzodiazepine: 
An Experimental and Clinical Study 

Sanaa S. Salem and I. A. Ramadan 
This  s tudy  evaluates  the  potential ant idote  action of naloxone 

o n  e x p e r i m e n t a l l y  i n d u c e d  d i a z e p a m  a n d  f l u n i t r a z e p a m  
(benzodiazepines) intoxication in dogs. I t s  an t ido te  effects is 
also evaluated in a clinical sample of 8 patients suffering from 
f lun i t razepam intoxication. T h e  clinical f indings were  sugges- 
tive of ari antagonist ic  act ion of naloxone in f luni t razepam in- 
toxication. I t  was also found t h a t  f luni t razepam exhibits a dif- 
f e r e n t  pharmacolog ica l  p rof i l e  f r o m  o t h e r  m e m b e r s  of t h e  
benzodiazepine group .  O u r  f indings of a selective naloxane-  
f luni t razepam reversal  need t o  be explained in relat ion t o  the  
mechanism of act ion of this  benzodiazepine, a s  well a s  t o  the  
e q u a t e d  naloxane-opiates  reversal.  
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Introduction 
The intoxication with benzodiaz- 

pine is less as a problem since serious 
complicahns are rare with pure benzodi- 
azepines. Severe manifestations are un- 
expected and indicate synergy with other 
central nervous depressants. (Greenblatt 
and Allen, 1978; and Harvey, 1980) 

The typical syndrome of overdosage 
is characterized by muscular hypotonic 
with hyporeflexia and oesteotendinous 
areflexia, coma with reactive pupils, hy- 
potension, and hypothermia. Muscular 
tone is a characteristic element constitut- 
ing a specific diagnostic value 
(Marmbini et al., 1987). In massive dos- 
es, there is an initial phase of hypotonic, 
ataxia, and somnolence, but the patient 
is still reactive to auditory stimuli and 1 
or intensively painful stimuli, with the 
respiration only slightly affected, this is 
commonly followed by coma (Cerchiari 
et al., 1983). 

Severe respiratory depression is not a 
characteristic feature of diazepam over- 
dose even in comatosed patients, and 
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cheyne-stokes breathing is rare (Korczyn, 
1980). Diazepam overdosage can induce 
depression of alveolar ventilation and 
mild respiratory acidosis which occur in 
response to hypoxic rather that hypercap- 
neic drive (Clarke and Lyons, 1977). In 
diazepam overdoses, the level of coma 
rarely deepens than grade I1 or 111 and 
rarely exceeds 24 hour duration 
(Korczyn, 1980). There are very few do- 
cumented cases of coma lasting more 
that 24 hours to diazepam overdose 
(Greenblatt et al., 1977). However, Mar- 
rubini et al., 1987. reported a case of a 
48-years-old woman who sustained 10- 
day coma from diazepam overdosage. 

In the absence of predisposing eleme- 
nts (old age or pre-existing heart dis- 
ease), cardiovascular manifestations of 
benzodiazepines overdosages are minor 
presentation as hypotension accompanied 
by a reflex increase in the heart rate 
(Harvey, 1980). Mixed drug intake can 
transform the benign intoxication of 
benzodiazepines into a grave intoxication 
(Finkle et al., 1979). 

Fluniuazepam in overdoses produces 
the same pattern of poisoning of benzod- 
iazepines in general. However, while 
benzodiazepines are known as relatively 
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safe drug. a high incidence of deaths 
amounting to 35% has been reported af- 
ter massive flunitrazepzun intoxications, 
indicating its potentially fatal toxicity 
(1,angcotlijk and Van IIci.jest, 1985). The 
more scvcre hymptorns of deep coma, 
respiratory insull'icicncy and hypotension 
arc reported more commonly with fluni- 
trazeparn comato, arc seen after minimal 
doses of 20 mg in adults & 0.3 mg I kg 
in children, and in some isolated cases 
0.12 - 0.22 mg / kg (Gossweiler, 1985). 
I n  massive ingestions, the progression of 
central depression is very fast and in one 
to two hours, the patient may develop 
grrtde IV coma with severe respiratory de- 
pression (Mahien et al., 1985). 

?lie differentiating features of fluni- 
trazcparn intoxications arc explained by 
the drug characteristics, i s ,  potency, ab- 
sorption rate, and specially the intensity 
of its action and lipophilicity (Dundee et 
al., 1976). In overdoses, gastrointestinal 
absorption of flunitrazepam is lengthened 
and the half-life of the drug is prolonged 
(Mahieu et al., 1985). Occasionally, 
acute flunitrazepam toxicity may be pre- 
sented by muscular hypertonia, hyper- 
rellexia, or even grand ma1 seizures 
(IIarvey, 1980). The cardiovascular de- 
pression in flunitrazepxn overdosages is 
more serious than in other benzodiaze- 
pines toxicity and is characterised by hy- 
potension with evident bradycardia as the 
Lrug decreases the cardiac work by direct 
~nyocardial depression (Langendijk and 
Van Hei Jest, 1985). 

Aim of the Work 
Our attention was drawn to the polen- 

tial efficacy of naloxone to eliminate the 
toxic effects of benzodiazepines through 
some clinical trials. Naloxone adminis- 
tration resulted in lightening of coma due 
to diazepam overdose in two case and re- 
versal in only one case (Poison Informa- 
tion Service, 1986) 

This study aims to evaluate the po- 
tential antidotal effects of naloxone on 
induced acute intoxication in dogs by 
diazepam and f luni trazepam 

(benzodiazepines). Assessment is affected 
by clinical observations together with 
analytical investigations. Parameters in- 
clude: degree of central nervous system 
depression. variations in pulse rate, 
blood pressure, and respiratory rate, as 
wcll as arterial oxygen tension (pOz) and 
arterial carbon dioxide tension (pCOz) 
bicarbonate, and PI4 values. 

Material and Method 
Study of the potential counteracting 

effect of naloxone hydrochloride 
(Narcane) on respiratory, circulatory, and 
central nervous system changes was un- 
dertaken in dogs intoxicated by two ben- 
zodiazepine drugs (diazepam and fluni- 

All the agents used for implementa- 
tion of the experiments were obtained in 
the proper pharmaceutical forms. The 
doses were initially estimated according 
to Puget and Barnes (1964) calculations, 
and thereafter, the administrations were 
adjusted in respect to the vital functions 
parameters in each agent-treated animal. 
Eight intoxicated patients with flunitraz- 
opane were also handled by naloxane and 
results recorded. Narcane was available in 
the form of 1 ml ampoules, each con- 
taining 0.4 mg naloxone hydrochloride. 
The total dose of naloxone administered 
to the intoxicated dogs was 280 of 70 ug 
I kg, and the rest of the dose was diluted 
in 100 ml of 5% dextrose and given as 
continuous intravenous infusion over a 
period of 30 minutes. Diazepine was 
available in the form of 2 ml ampoules, 
each containing 10 mg diazepam. Fluni- 
trazepam (Rohypnol) was obtained as 1 
ml ampules, each containing 2 mg flu- 
nitrazepam. The dogs were given 0.9 mg 
I kg as one intravenous injection over 5 
min. 

Group I: (Diazepam-naloxone) 
Twelve dogs received 10.7 mg 1 kg 

diazepam slowly intravenously until 
they developed signs of intoxications. 
Seven dogs were given naloxone and the 
remaining 5 animals given placebo (5% 
dextrose) over the same period). 
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Table 1 
Clinicrrl Mrrnif2strrrtions In Dinzrpanz-hto.ricated Dogs 

(20.7 n7g / k g )  and Nulosorre (280 ug / k g ) .  

Blootl Pressure 
- 

Res. Kate 

(beats 1 IIIIII) S yscolrc Diastolic (cycle / niin) 

C'ontrcrl t 

Men11 t SI) 102.86 & 6.36) 198.57-7.93 lM.57 -t 902 29.57 + 1.99 
Rang (185-200) (185-210) (90 - 115) (27 - 32) 

Naloxatle - Treat 
Mean + SD 197.14 2 6.99 193.57+69 104.29+6.73 29.1423.49 
Range (190 - 210) (190 - 205) (95 - 115) (25 - 35) 

p > 0.05 non - significant, pc 0.05 significant, p< 0.01 highly significant 

Table 2 
Effcct of Diazepam on Arterial 0 2  Trnsion, Co2 Tension, Bicurbo~mtc 

and PH In Dogs & Efiect of Intrav~nous Naloxone (280 rng / k g ) .  

Group Atterial o2 Ten- h t f r k a l  C-2 Bicarbonate PI= 
sion (rnrnHg) Te~rs~on (nlr111 Ig) 

Control 
Mean SD 120.74 -+ 5.34 37.3 -t 2.52 20.85 & 1.61 7.32 + 0.0093 
Kange (1 10.6 - 128.1) (33.4 - 41.1 (18.9 - 23.4) (7.341 - 7.36) 

Diazepan - Intoxicated 
Mean SD 104.54 11.26 40.56 2.99 19.79 1.36 7.347 & 0.00109 
Range (89.7 - 120.9) (36.9 - 45.7) (18.3 - 22.4) (7.330 - 7.362) 

P ~ 0 . 0 5  >0.05 >0.05 cr0.05 

p >0.05 11011 - srgnificant, p 43.05 significant, p ~ 0 . 0 1  highly significant 
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Table 3 

Placebo-Trratrd Groirp (Dia;eparn-Positive Control Crop)  

Diazepam 10-Minutes place- 20-Minutes Place- 30-Minutes Placebo 
Intoxicated ho (5% Dextrose) bo (5% Dextrose) (5% Dextrose) 

(10.7 rrrg / kg) 

1I.K. 198.0 + 7.58 
(190-210) 

S.BP 188.4+5.94 
(180-195) 

U . B P  100.0 k 791 
(90- 1 1 0) 

K.K. 28.0 k1.58 
(26.30) 

P02 79.9 & 4.1 2 
(92 I - 102.1) 

1'002 38.8222.34 
(36.341.7) 

II(K)3 19.48 & 4.79 
(18.4-202) 

PI1  7.344 + 0.061 
(7.337-7.351) 

Table 4 
Clinical Man ifrstarions In F1unifra;epam-Intoxicafed D o g s  

(I0 Mirzrrtes and 20 Minrrtes Afrel- Injection) 

I Icxt Kate B I d  Pressure Respiratory Rate 

Group (heats / min) Systolic Diastolic (Gycle / min.) 

<-ontrol 
Mean (k SD) 196.14 ;t 5.d 
Kange (1 85-200) 

l~lunitr~.ep~~~-I~itoxi~ilte~l 
(10 Min.) 
Mean (k SD) 172.14 +- 7.56 
Kangc (160-180) 

Flur~rtrazeparll-Irrtoxicated 
(20 Min.) 
Mean (& SD) 173.57 ,t 8.02 
Range (160185) 

1, >0.05 IIOII-sipniiicarr~, p <0.05 significant, p t0.01 highly significant 
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TabJe 5 
Effect of  Flunltrazepam ( 1 0  Mrnutes and 20 M m u t e s  @ e r I n j e c t ~ o n )  
On Arterral 02, Tenszon, C02 Tensron, Brcarbonate arui PN In  Dogs- 

Artenal O2 ArteridCO, Bicmboxmk PH 

Colltrol 
Mean (2 SDj127.86 k 6.51 38.27 3.58 21.1 +- 1.24 7.34 2 0.0168 
Range (1 18.9- 136.2) (34.3-4-4.3) (19.8-2.3) (7.327-7.37 1) 

Flunitrazepatn - Intoxicated 
(10 Min.) 
Mean (.& SD) 81.91 + 5.8 49.99 A 10.3 15.63 12.3 7.243 & O.OE52 
Range (73.6-89.6) (35.6-62.1) (1.36-17.2) (7.22 +- 7.261) 

I+lunitrrv.epam-Ir~tux~ci~ted 
(10 Mins.) 
Mean (2 SD) 79.97 2 7.09 49.7 2 13.45 14.59 2 1.25 7.236 +- 0.03 
Range (73.1-90.1) (30.1-64.6) (13.1-16.9) (7.203-7.291) 

p 1.0.05 non-significant, p <0.05 significant, p 4 . 0 1  highly significant 

Table 6 
Effect of Intravenous Naloxone (70 mg /kg  & 280 ug / k g )  

on Clinical Manifesrarions In Flunirrazepam-Inti~xicared Dogs. 

I Ieart Rate Blood Pressure Respiratory Rate 

Group (beats l rnin.) Systolic Diastolic (Cycle 1 min) 
- - - -- - - - - 

Flunitrazepanl-Intoxicated 
Mean (;t SD) 173.57 + 8.02 
Range (160-185) 

Naloxone-Treal. 
(70 ug/ kg) 
Mean (2  SD) 192.43 + 4.79 
Range (1  85-200) 

Naloxone-Treat. 
280 ug / kg 
M e a n ( 2 S D )  192.43-c 
4.79 
Range (185-200) 

p >0.05 rton-significant, p <0.05 significant, p <0.01 highly significant 
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Table 7 
Efecr of Intravenuus Nalomne (70 ug / k g  & 280 ug / k g )  On Arterial 02 

Tension. C02  Tensions, Bicarborrufe andph In Flunitrazepam Intoxicufed Dogs. 

-rial O2 Arteri a1 C02 
Group Tension (mmZig) Tension (nunHg) Bicarbonate PH 

Flunitrazepam Intoxicated 
Mean & SD) 79.97 7.09 49.7 & 13.45 14.58 1.25 7.236 k 0.03 
Range (73.1 -90.1 ) (30.1-64.1) (13.1-16.9) (7.206-7.29 1) 

Naloxone-Treat. 
Mean & SD)104.49 11.89 37.99 L 5.75 16.83 -+ 2.21 7.324 & 0.0064 

Range (91.1-124-6) (27.8-46.2) (13.6-19.3) (7.3 17-7.332) 

Naloxone-Treat. 
(280 ug 1 kg) 
Mean & SV) 103.21 k 9.51 36.89 L 3.56 18.26 1.22 7.327 2 0.00785 
Range (86-1 182) (32.9-41.9) (162-19.6) (7.32-7.342) 

P <0.01 <0.05 <0.01 <0.01 

p >0.05 non-significant, p <0.05 significant, p t0.01 highly significant 

Table 8 
Statistical Summary of the Effect of Naloxane On Cardiovascular and 

Respiratory Parameters In Flunitrazepam Intoxicated Dogs. 

Hurlitrnpairl-hltoxicated I.V. Naloxane Treated 

70 u g  / k g  280 u g  / k g  

H.R 173.57 8.02 192.43 4.79 192.43 & 4.79 
H.S. H.S. 

S.BP 155.0 & 7.83 179.29 + 9.76 179.29 & 9.76 
H.S. H.S. 

D.BP 88.0 11.43 101.71 + 4.65 101.71 + 4.65 
H.S. H.S. 

R.R 13.86 & 1.35 24.43 & 1.99 24.25 -+ 1.99 
H.S. H.S. 

PO2 79.97 ;t 7.09 104.49 + 11.89 103.21 + 9.51 
H.S. H.S. 

Po02 49.7 2 13.45 37.99 & 5.75 36.89 & 3.56 
N.S. S. 

H003 14.59 +- 1.25 16.83 & 2.21 18.26 & 1.22 
S. H.S. 

H.S. H.S. 
N.S.: Non significant,  S.: Significant,  H.S.: Highly s igni f icant  
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Table 9 
I'lrrcebo-?i-ercted Grolcp (Flur~i~razeprtm-Po.riti~~e Control GI-o~rp) 

171unitrazepanl 10 Minute- 20 Minute- 30 Minute- 
Intoxicated placebo placebo placebo 

(0.9 mg / kg) (5% Dextrose) (5% Dextrose) (5% Dextrose) 

Table 10 
Sdicnl Feature of8 Palienls lnloxicaled By flunitraeprn (Admitfed To Pcc) 

No. Age Sex Dose Tm Temp. P u k  Bp Resp. Coma Pupils Rekxes B M  Gaw 

I 18112 M 6mg 3 hs. 35.41~ 130 90nO 25 1 nin. deep Slri- 
de, pulmonary oede- 
ma & Cyanosis 
(Acule respiratory fa& 
UJ-4 

2 41 yrs. M unknown 2hrs. 16,Bc 115 IlOnO m 
6lminute coarse aepi- 
lalion 

Sluggish Constrict- Hyperloria exagger- Po2 
d ated fixes 

'43'2 

hyperlonia Hyper- Po2 
mtricted reactive rekxia 

pff12 

3 26 yrs. M unknown 6 hrs. 
370c 100 80150 I 

401 minule - aepera- 
lion - cyanais 

4 42yrs. M unknown 
360c 105 I W O  U 

451 minute, coarse 
creplatim 

60 Egypt. J.  Psychiat 15:l January 1992 
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mean of 14.59 + 1.25 mmol, while ph 
values dropped from 7.345 + 0.0168 
(7.327 - 7.371 to 7.236 + 0.03 (7.203 - 
7.291). 

The effect of naloxone treatment on 
the llunitrazepaminduced intoxication are 
demonstrated in Tables (6 through 8) Na- 
loxone bolus (70 ug I kg) injection pro- 
duced prompt arousal and recovery of all 
vital function. 

I Iighl y significant increases were 
demonstrated in heart rate reaching a 
mean value of 192.43 + 4.79 beats / 
minute (185 - 200) and in the systolic 
blood pressure to a mean of 179.29 + 
9.76 mmEIg (165 - 190) (Table 6). The 
diastolic blood pressure was raised to 
10 1.7 1 + 4.65 rnrnHg (96 - 1 10) and res- 
piratory rate to 24.43 + 1.99 (22 - 28 / 
minute) (Table 6). Corresponding meas- 
urements in blood gases analysis (Table 
7) showed marked amelioration of hy- 
poxaemia to PO2 mean value of 104.49 
k 11.89 mmI-Ig (91.1 - 124.6), and mod- 
erate correction of hyper capnea to 37.99 
+ 5.75 mmHg (27.8 - 46.2) and increase - 
in bicarbonate to a mean value of 16.83 
+ 2.21 mmol (13.6 - 19.3) and in ph - 
with a mean value of 7.324 + 0.0064 
(7.317 - 7.332). 

Comparing these resuirs obtained in 
Table (6 and 7) clearly indicates that nor- 
malisation or optimum reversal of the 
studied parameters were achieved after 5 - 
minuts from naloxone injection (70 ug I 
kg bolus) and a further increase to a 30 - 
minute dosing (280 ug / kg) did not add 
to the improvement (Tables 6 & 7). 

Table (8) summarises the findings in 
the flunitrazepam intoxicated dogs and 
the effect of naloxone treatment on the 
changes in heart rate, blood pressure, res- 
piratory rate and blood gases analysis re- 
sults. 

Table (9) shows the changes in cardi- 
ovascular and respiratory parameters i the 
flunimepam-intoxicated dogs during 30- 
minutes 5% dextrose infusion. The heart 
rate continued to decrease from 173.6 + 
8.02 to 156.0 + 3.81, 146.2 + 4.44 and 

139.5-4.64 beat 1 minute after 10, 20 & 
30 minutes respectively. This was ac- 
companied by a progressive decrease in 
systolic blood pressure from 150.0 + 
7.91 to 143.0 + 6.71, 141.0 + 2.5 and 
130.0 + 3.81 mmHg, and of diastolic 
blood pressure from 85 + 7.9 to 77.0 + 
8.59, 71.2 + 2.39 and 62.0 + 2.12 
mmtlg. The respiratory rate showed fur- 
ther marked reduction from 14.6 + 3.42 
to 10.8 + 1.92, 9.2 + 1.3 & 8.4 + 1.14 
1 minute. The blood gases reflected a rap- 
idly progressing hypoxaemia, hypercap- 
nea with metabolic and r espiratory acid- 
osis. 1'02 mean values decreased from 
79.8 + 4.79 to 69.06 + 2.04, 68.94 + 
1.34 and 65.54 + 3.6 mmIlg, Pc02 from 
47.5 + 6.47 to 52.8 + 4.19, 52.8 + 2.03 
and 60.78 + 3.24 mmHg denoting rapid- 
ly occuring acute ventilatory failure. ph 
values showed further acidic deviation 
from 7.264 + 0.079, 7.221 + 0.0604, 
7.215 + 0.0078 to 7.203 + 0.0845 with 
bicarbonate decrease from 15.0 + 3.25, 
14.06 + 1.89, 13.62 + 1.76 to 10.28 + 
1.01 mmol. 

Clinical Cases 
Naloxone was administered to eight 

case of flunitrazepam (Rohypnol) intoxi- 
cations that were admitted to the Poison 
Control Center of Ain Shams. The age 
of the patiets (7 males and one female) 
ranged widely between 18 months and 42 
years, with a mean value of 32 + 7.79 
for the adults. The dose of flunitrazepam 
was identified in 4 cases and varied be- 
tween 6 - 60 mg, taken as Rohypnol 
tablets. 

Poisoning episode was due to abu- 
sive ingestion by addicts in 6 patients, 
attempted suicide in one case, and to ac- 
cidental ingestion by an infant. The cas- 
es were admitted after a time lag varying 
from 3 hours to 24 hours. All the pa- 
tients were comatosed (Grade I1 and 111) 
with cyanosis, pupillary arefelxia, and 
respiratory disturbances in the form hy- 
pventilation, laboured breathing, stri- 
dor, and pulmonary oedema. Arterial 
blood pressure was or lowered. All pa- 
tients received the routine resuscitative 
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and supportive measures for correction of 
acidosis, hypothermia, and pulmonary 
oedema. Naloxone was adminifitered as 
intravenous bolus of 2 ampoules (0.8 
mg) resulting in prompt aousal and re- 
turn of cough reflex in all ?he cases. Im- 
provement of respiratory man3fesweio.n~ 
occured with administration of 80 ug 
doses, half-hourly, repeated as indicated. 
All patients were discharged afterepprid 
of hospitalisatbn rangig 4mlwem 1 and 
15 days. Table (10) p m k b  a learmmary 
of &he salient clinical feamm d &ose 

treated intoxicated eases *. 
~ i k w s s i o n  
This &pecific opiate antagonist, na- 

laxme, when given to 8 patients intoxi- 
cated by $kmitrazepam, has markedly se- 
duced the coma state, and resulted in 
iinprcaatmem of vital functions. The pa- 
tients became awakened, responsive and 
respined normally within 10-15 minutes 
from intravenous administration of na- 
loxone in doses varying from 0.1-2.4 
mi!. 

The clinical findings thus while sug- 
gestive of an antagonistic action of na- 
loxone in flunitrazepam intoxication 
they do not confirm the agreement con- 
sidering naloxone produced an effect 
which was a selective as that produced in 
opiate toxicity. Some isolated case re- 
ports and some animal studies suggested 
that naloxone may be useful in reversing 
benzodiazepines-induced coma and respir- 
atory depression. Moss (1973) was the 
first to report naloxone reversal of apnea 
occurring after a combined ingestion of 
barbiturate, alcohol and diazepam. Ho 
and Ho (1979) suggested that high doses 
of naloxone may antogonise diazepam 
acute intoxication. Bell (1980) reported 
successful reversal of a confirmed acute 
diazepam intoxication in 27-month-old 
child by naloxone. Malizia et al., (1980) 
supported the suggestion of naloxone be- 
ing useful in treating diazepam-induced 
coma. Jefferys and Volans (1983) report- 

* Toxicological screening tests of all 
hospitalisation were negative to opiates. 

ed successful use of naloxone in revers- 
ing coma induced by Benzodiazepines 
overdoses in two patients out of 31 pa- 
tients. 

On The contrary, Christensen and 
Muttel (1979) performed a double-blind 
placebo contr~llea study in 46 subjects 
to investigate naloxone potential to re- 
vase diazepam-indd wdation. They 
obtained non-significant differemce be- 
t e n  naloxone and placebo. 

In this work, flvnitrazepam adminis- 
WiMiw t~@pnesoldedh-md~e- 
w e  respiratmy and mEdlovas* de- 
p i E % i m . ~ & ~ ~ ; & ~ ~  
developmeat of bypoxaeora-iz ltypmcap- 
~ e a ,  acidosis, as well as hylwtensioa md 
bradycardia. Naloxone administration 
padwed reversal of coma and improved 
respiratoty and circulatory fundons 
within 5 minutes. Such effects of nalox- 
one efficiently aatagonising the seven? 
toxic manifestations of flunitrazepam, 
was no reproducible in the diazepam- 
induced intoxication in dogs. In the lat- 
ter, non-significant differences were 
found between the naloxone-treated and 
the placebo infused groups. 

It has been found that flunitrazepam 
exhibits important differences from other 
members of the benzodiazepines 
(Marrubini et al., 1987). These are re- 
flected on its toxic manifestations sug- 
gesting different mechanisms of actions, 
probably mediated through specific re- 
ceptors. It was found that in diazepam- 
induced intoxication, respiratory depres- 
sion was rarely seriously affected, even 
in severe overdoses, the drug produced 
depression of alveolar ventilation and 
some acidosis. The cardiovascular chang- 
es were those of moderate hypotension 
with some increase in heart rate. On the 
other hand, flunitrazepam produced deep 
er grades of coma, severe respiratory de- 
pression hypotension and bradycardia. 
An important clinical obse~ation was 
the hypertonia and hypereflexia, which 
are known to occur in severe intoxica- 
tion by flunitrazepam. The mechanism 
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of the hypertonic effect is thought to be 
mediated by inhibition of GABA synthe- 
sis and release at the post synaptic mem- 
hrancs (Harvey, 1980). 

Our findings of a selective naloxone- 
flunitrazepam reversal need to be brought 
into meaningful relation to mechanism 
of action of this benzodiazepine, as well 
as to the equated naloxone-opiate rever- 
sal. Both opiates and benzodiazepines 
bind stereospecilically to membrane lip- 
ids of the brain (Muller, 198 1). Also 
similar to opiates, the existence of mui- 
tiple forms of benzaliGleegine neceptors 
has been confirmed Separate distinguish- 
able binding sites for benzodbzepines 
have been demonstsated and tmnd to .be 
very selective and stereospecZic for only 
~ o l o g i c a l l y  active benzollimqiwa 
(Mhler and Okada, 1978; Muller 1981, 
and Ehlert et al., 1981). 

The binding sites ate saturable, i.e. 
dependent om drug concentration similar 
to that found for neurotransmitter r a p  
tors and opiate receptors in the central 
nervous system (Braestrup and Squires, 
4978). Muller (1981) and Ehlert et al., 
(1981) classified the sites containing 
henzodiazepines receptors into 3 types 
according to the degree of affinity. 3 
types and was found to bind specially to 
the L-receptor or Bz2 receptors which are 
more abundant in the cerebellum, pars re- 
ticulata of the substantia nigra and spinal 
cord (Ehlert et al., 1981; 

Samson et al., 1985; and 'I'ictz et al., 
1986). Other sites of benzodiazepine re- 
ceptors are the hippocampal formation, 
the cerebral cortex, occipital cortex, su- 
perior colliculus, the dorsal geniculate 
nucleus, lateral arnygctala and lateral hy- 
pothalamus These sites of benzodiaze- 
pine receptors showed greater affinity to- 
wards diazepam rather than to 
flunitrazepam (Tietz et al., 1986). Ehlert 
et al., (1981) studied the affinity of fluni- 
trazepam for the benzodiazepine receptors 
and proved its competitive nature. 

Our results, therefore, suggest that 
the specific opiate antagonist "naloxone" 

Naloxone: An Antidote for Benzodiazepine 

exerts its antidotal effects toward fluni- 
trazepam through an influence or interac- 
tion on specific flunitrazepam receptor 
sites. An objective critical judgement of 
such important finding would compare 
favourable to the recent trials of the ben- 
zodiazepine-antagonist-Ro- 1788 
(Samson et al., 1985). Both findings 
present 15 potentiality for additional 
possibilities regarding the mechanism of 
action of benzodiazepines. 
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haloxone Cornrne Antidote aux Benzodiaz6pines: Une 
Etude ExpCrimentale et Clinique 

f ettr e t r~ t l r  P l d u e  la possil)ilitr d 'util iser le naloxone 
+.olrrnw antidote a m  henzodiazepines. Une i tude  expCrirxlentale 
de c e t  effet antidote dans  I'intoxication pa r  diazepame e t  
t luni t rakpame chef les cliiens a Cti nienie. Une autre  i tude  a 
ob \ e rv& I'effer d u  naloxone d a n s  I ' intoxicat ion p a r  
flunitrazepame d a m  un groupe clinique de 8 patients. 

h e\ s t su l ta t \  d e  1'Ctude clinique suggkrent une action 
n r ~ ~ t r ; r l i \ a n f e  d ~ r  naloxone  d a n s  I ' in tox ica t ion  p a r  
tleinitrafepam:.. 11 p\ t  for t  probable yue le flunitraz6pame 
po* - t~dc  t u x  pro911 pharmacologique d i \ t inc t  des  au t r e s  
sp( . r~/ot l i ; j /e l~ine.  ! ,a  neut ra l i sa t ion  s i lec t ive  naloxone-  
flun!tra~i;pame necersite une comprehension du  mechanisme 
titCwtion de cette henzodia~epine ainsi qu'une mise en parall&lle 
,rt ec la neutraii\;itic,n naloxone-opiacis. 




