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Introduction

The intoxication with benzodiaz-
pine is less as a problem since serious
complications 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
arcflcxia, coma with reactive pupils, hy-
potension, and hypothermia. Muscular
tone is a characteristic element constitut-
ing a specific diagnostic value
(Marrubini 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 /
or intensively painful stimuli, with the
respiration only slightly affected, this is
commonly followed by coma (Cerchiari
ct 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 II or 1II 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).

Flunitrazepam in overdoses produces
the same pattern of poisoning of benzod-
iazepines in genecral. 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 flunitrazepam intoxications,
indicating its potentially fatal toxicity
(Langendijk and Van Heijest, 1985). The
more severe symptoms of deep coma,
respiratory insufliciency and hypotension
arc reported more commonly with fluni-
trazepam comato, are scen after minimal
doses of 20 mg in adults & 0.3 mg / kg
in children, and in some isolated cases
0.12 - 0.22 mg / kg (Gossweiler, 1985).
In massive ingestions, the progression of
central depression is very fast and in one
10 two hours, the patient may develop
grade IV coma with severe respiratory de-
pression (Mahicu et al., 1985).

The differentiating features of fluni-
trazepam intoxications are explained by
the drug characteristics, i.e, 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
(Mahicu et al., 1985). Occasionally,
acute flunitrazepam toxicity may be pre-
scnted by muscular hypertonia, hyper-
reflexia, or even grand mal scizures
(Harvey, 1980). The cardiovascular de-
pression in flunitrazepam overdosages is
more serious than in other benzodiaze-
pines toxicity and is characterised by hy-
potension with evident bradycardia as the
drug decreases the cardiac work by direct
myocardial depression (Langendijk and
Van Hei Jest, 1985).

Aim of the Work

Our attention was drawn to the poten-
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 flunitrazepam
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(benzodiazepines). Assessment is affected
by clinical observations together with
analytical investigations. Parameters in-
clude: degrec of central nervous system
depression, variations in pulse rate,
blood pressure, and respiratory rate, as
well as arterial oxygen tcnsion (pOz) and
arterial carbon dioxide tension (pCOz)
bicarbonate, and PH 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-
trazepam).

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
/ kg, and the rest of the dose was diluted
in 100 m! 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 ampoules, each containing 2 mg flu-
nitrazepam. The dogs were given 0.9 mg
/ kg as one intravenous injection over 5
min.

Group I: (Diazepam-naloxone)

Twelve dogs received 10.7 mg / kg
diazcpam 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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Group II: (Flunitrazepam-
naloxone) These second group of 12
animals, were given 0.9 mg / kg fluni-
trazepam by intravenous injection. The
animals rapidly became analgesic, lost
consciousness and showed marked respir-
atory and circulatory depression. Nalox-
one was administered to seven dogs
while 5 dogs received the dextrose vehi-
cles.

Correlation of the clinical and analyt-
ical parameters provide a very useful in-
terpretative aid, specially in treatment of
acute intoxications.

Results (Tables 1-10)

Group 1

I'he dogs were intoxicated by diazep-
am (10.7 mg / kg). The animals were
comatosed, flaccid with areflexia. The
cardiovascular findings (Table 1) indicat-
cd slight changes. The hcart rate in-
creased to 195.71 £ 7.32 beats / minute,
systolic blood pressure decreased to
192.86 + 7.32 beats / minute, systolic
blood pressure decreased to 192.86 +
6.99 mmHg and the diastolic blood pres-
sure was 102.71 + 9.3 mmHg. The
mean respiratory rate was slowed to
26.86 + 2.12 / minute. During this peri-
od the p02 mean value decreased from
120.84 + 5.34 mmHg to 104.54 +
11.26 mmHtg, pCO2 showed slight in-
creased from the mean value of 37.3 +
2.52 mmHg to 40.56 + 2.99 mmHg,
and a slight decrease in the bicarbonate
level (from 20.85 + 1.61 to 19.79 +
1.36 mmol), and ph value showed no va-
riation (7.347 + 0.0109) (1able 2).

Table (1 & 2) show the effect of 280
(mg / kg) naloxone on clinical manifes-
tations in diazepam intoxicated dogs. No
difference in the manifestations of poi-
soning has resulted as judged on clinical
ground or by blood gases analysis.

Tables (1) shows the mean values to
be: pulse rate 197.14 + 6.99 beats /
minute, systolic blood pressure of
193.53 + 6.9 mmHg, diastolic pressure
of 104.29 + 6.73 mmlg, and a respira-
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tory rate of 29.14 + 3.49 / minute.

Table (2) represents the correspond-
ing results of blood gases analysis where
the mean valucs for PO2 was 108.56 +
10.99 mmHg, for pc02 was 39.76 +
1.69 mmHg, for hc03 was 20.37
1.65, and ph valucs was 7.364
0.0294,

The same clinical and analytical par-
amcters of the positive control dogs are
given in Table (3), showing non signifi-
cant changes of the toxic manifestations
till the end of a 30 minutes period of 5%
dextrose infusion.

+
+

Group II: The (lunitrazepam intox-
icated dogs (0.9 mg / kg) manifested
deep coma (grade 111 and I'V) with hyper-
tonia & hyperreflexia and cardiovascular
and respiratory depression. The early tox-
ic effects occuring 10 minuted after flu-
nitrazepam infusion, (Tables 4 & 5),
while indicating higly significant chang-
es were not augmented by further infu-
siong to 20 minutcs The mean values
for the heart rate and systolic and diastol-
ic blood pressures decreased (from
196.14 + 5.4 to 173.57 + 8.02 beat /
minute, 202.0 + 11.18 to 155 + 7.83
mmHg, and from 110.29 + 9.12 to 88.0
+ 11.43 mmHg, respectively). Respira-
tion was more markedly affected and res-
piratory rate dropped from a range of (26
- 34) and with a mean value of 29.29 +
2.87 / minute to a rate ranging between
(12 - 16) with a mean value of 13.86 +
1.35 / minute (Table 4). At this stage,
results of blood gases analysis indicated
mixed respiratory and metabolic acidosis
(Table 5). P02 dropped from control val-
ues in the range of (118.9 - 136.2) with
a mean value of 127.86 + 6.51 mmHg
to a range of (73.1 - 90.1) and a mean
value of 79.97 + 7.09 mmHg. Pc02 in-
creases from a mean value of 39.27 +
3.58 mmHg (34.3 - 44.3 mmHg). High-
ly signly significant decreases were also
recorded in bicarbonate levels (Table 5),
changing from control range of (19.8 -
23.0) and mean valuc of 21.1 + 1.24
mmol, to a range of (13.1 - 16.9) &
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Table 1

Clinical Manifestations In Diazepam-Intoxicated Dogs
(10.7 mg / kg) and Naloxone (280 ug / kg).

Croup Heart Rate Blood Pressure Res. Rate
(beats / min) Systolic Diastolic (cycle / min)
Control 5
Mean 4 S 192.86 (+ 6.36) 198.57+7.93 106.57 + 902 29.57 + 1.99

Rang (185 -200)

Dhazeparn - Intoxicated
Mean (¢ SD) 195.71 + 7.32

Range v 190 - 210)
t 0.7795
p > 0.05

Naloxane - Treat
Mean + SD 197.14 + 6.99

Range (190 - 210)
t 0.374
P >0.05

(185 -210)
192.86+6.99
(185-200)
1.43
> 0.05
193.57 + 69
(190 - 205)
0.184

> 0.05

(90 - 115) (27 - 32)
102.7149.3 26.86+2.12
(90-114) (25-30)
0.788 2.474
> 0.05 < 0.05

104.29 + 6.73 29.14 + 3.49

95-115) (25 - 35)
0.35 1.11
> 0.05 - > 0.05

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

Table 2
Effect of Diazepam on Arterial 02 Tension, Co2 Tension, Bicarbonate
and PH In Dogs & Effect of Intravenous Naloxone (280 mg / kg).

Group Anrterial O2 Ten- Arterial CO2  Bicarbonate pH
sion (mmHg) Tension (mmllg)

Control .
Mean + SD  120.74 + 5.34 37.3 + 2.52 20.85 + 1.61 7.32 + 0.0093
Range (1106 - 128.1) 334-41.1 (18.9 - 23.4) (71.341 - 7.36)
Diazepan - Intoxicated
Mean + SD 104.54 + 11.26 40.56 + 299 19.79 x 1.36  7.347 x 0.00109
Range (89.7 - 120.9) (369 -45.7)y (18.3-224) (7.330 - 7.362)
t 3.46 2.205 1.334 1.0008
p <0.05 <0.05 > 0.05 > 0.05
Naloxone - Treat.
Mean () SID 108.56 &+ 10.99 39.76 + 1.60 2037 + 1.65 7.364 + 3.0294
Range (96.7 - 124.1) (37.5-42.1) (18.7-23.4) (7.346 - 7.43)
t 0.688 0.62 0.746 2.35
P >0.05 >0.05 >0.05 <0.05
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Table 3
Placebo-Treated Group (Diazepam-Positive Control Grop)

Diazepam
Intoxicated
(10.7 mg / kg)

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

ILR. 198.0 + 7.58 200.0 +7.9 192.0 + 5.7 187.0 + 5.7
(190-210) (190-210) (185-200) (185-195)
S.BP 188.445.94 189.0 + 4.18 181.0 + 6.52 182.0 + 5.7
(180-195) (185-195) (175-190) (180-190)
D.BP 100.0 + 791 95.0 + 7.91 88.0 + 5.7 86.0 + 6.52
(90-110) (85-105) (80-95) (80-95)
R.R. 28.0 +1.58 26.0 + 1.6 24.8 + 1.92 25.0 + 1.58
(26-30) (24-28) (2227 (23-27)
PO2 799 4 4.12 96.56+6.95 90.1+5.02 85.46+4.56
©21-102.1) (89.5-105.3) (821-98.1) (79.9-90.2)
PO02 38.8242.34 42.54+41.89 42.5342 .44 43.1642.1
(36.3-41.7) (40.9-45.6) (39.1-452) (39.9-45.3)
11003 19.48 + 4.79 20.68 + 1.07 19.28 + 1.38 18.82 + 0.89
(18.4-202) (19.6-22.1) (18.9-22.3) (17.9-202)

PIl 7.344 + 0.061
(7.337-7.351)

7.351 + 0.087
(7.338-7.380)

7.315 + 0.0147
(7.299-7.331)

7.137 + 0.0866
(7.798-7.334)

Table 4
Clinical Manifestations In Flunitrazepam-Intoxicated Dogs
(10 Minutes and 20 Minutes After Injection)

}cart Rate Blood Pressure Respiratory Rate

Group (beats / min) Systolic Diastolic (Gycle / min.)
Control
Mean (£ SD) 196.1<4 &+ 5.4 202.0 + 11.18 110.29 x+ 9.12 29.29 +2.87
Range (185-200) (185-216) (95-120) (26-34)
Flunitrazepam-Intoxicated

(10 Min.) 90.57 + 9.81 14.14 + 1.35
Mean (+ SD) 172.14 + 7.56 156.71 + 5.25 (72-101) (12-16)
Range (160-180) (148-165)

t 6.835 9.485 3.894 12.975

P <0.01 <0.01 <0.01 <0.01

Flunitrazepam-Intoxicated

(20 Min.)

Mean (+ SD) 173.57 £ 8.02 155.0 + 7.83 88.0 + 11.43 13.86 + 1.35
Range (160-185) (145-170) (79-105) (12-16)

t 6.179 9.11 4.032 12.88

P <0.01 <0.01 <0.01 <0.01

p >0.05 non-significant, p <0.05 significant, p <0.01 highly significant
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Table 5

Effect of Flunitrazepam (10 Minutes and 20 Minutes After Injection)
On Arterial O,, Tension, CO2 Tension, Bicarbonate and PH In Dogs.

PH

Arterial O, Arteriat C02 Bicasbonote
Group  Tension (mmHg) Tension (mmHg) (Mumol
Control
Mean (+ SD)127.86 + 6.51 38.27 + 3.58 21.1 + 1.24
Range (118.9-136.2)  (34.3-44.3) (19.8-2.3)
Flunitrazepam - Intoxicated
(10 Min.)
Mean (+ SD) 81.91 £ 5.8 49,99 + 10.3 15.63 + 12.3
Range (73.6-89.6) (35.6-62.1) (1.36-17.2)
¢ 13.906 2.6 8.264
P <0.01 <0.05 <0.01

Flunitrazepam-Intoxicated
(10 Mins.)
Mean (& SD) 79.97 + 7.09 49.7 + 13.45 14.59 & 1.25

Range (73.1-90.1) (30.1-64.6) (13.1-16.9)
t 13.153 1.982 9.781
P <0.01 >0.05 <0.01

7.34 + 0.0168
(7.327-7.37D)

T.243 + 0.0152
(7.22 & 7.261)

11.938

<0.01

 7.236 + 0.03

(7.203-7.291)
8.365

<0.01

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

Table 6

Effect of Intravenous Naloxone (70 mg / kg & 280 ug / kg)
on Clinical Manifestations In Flunitrazepam-Intoxicated Dogs.

Heart Rate Blood Pressure

Group (beats / min.) Systolic Diastolic

Respiratory Rate

(Cycle / min)

Flunitrazepam-Intoxicated

Mean (+ SD) 173.57 + 8.02 155.0 + 7.83 88.04+ 11.43 13.86 + 1.35
Range (160-185) (145-170) (79-105) (12-16)
Naloxone-Treat.
(70 ug/ kg)
Mean (+ SD) 192.43 + 4.79 179.29 + 9.76 101.71 + 4.65 24.43 + 1.99
Range (185-200) (165-190) (96-110) (22-28)
t 3.497 5.136 2.941 11.654
p <().01 <0.01 <0.05 <0.01
Naloxone-Treat,
280 ug / kg
Mean (+. SD) 192.43 + 179.29 + 9.76 101.71 + 4.65 2425+ 1.99
4.79 (165-190) (96-110) (22-28)
Range (185-200)

5.136 2.941 11.654
t 3.497

<0.01 <0.05 <0.01

p >0.05 non-significant, p <0.05 significant, p <0.01 highly significant
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Table 7

Effect of Intravenaus Naloxone (70 ug / kg & 280 ug / kg) On Arteriél 02

Tension, CO, Tensions, Bicarbonate and ph In Flunitrazepam Intoxicated Dogs.

Arterial O, Arterial CO,
Group Tension (mmHg) Tension (mmHg) Bicarbonate PH
Flunitrazepam Intoxicated
Mean (+ SD) 7997 + 7.09 49.7 + 13.45 14.58 + 1.25 7.236 + 0.03
Range (73.1-90.1) (30.1-64.1) (13.1-16.9) (7.206-7.291)
Naloxone-Treat.
Mean (+ SD)104.49 + 11.89 3799 + 5.75 16.83 + 2.21 7.324 1+ 0.0064
Range (91.1-124-6) (27.8-46.2) (13.6-19.3) (7.317-7.332)
{ 4.686 2.168 2.34 7.563
P <0.01 >0.05 <0.05 <0.01
Naloxone-Treat.
(280 ug / kg)
Mean (+ SD) 103.21 + 9.51 36.89 + 3.56 18.26 + 1.22 7.327 &+ 0.00785
Range (86-1182) (32.9-41.9) (162-19.6) (7.32-7.342)
t 5.184 2.479 5.57 7.738
P <0.01 <0.05 <0.01 <0.01

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

Table 8
Statistical Summary of the Effect of Naloxane On Cardiovascular and
Respiratory Parameters In Flunitrazepam Intoxicated Dogs.

Flunitrazepam-Intoxicated

70 ug / kg

1.V. Naloxane Treated

280 ug / kg

S.BP

D.BP

PO2

POO2

HOO03

PH

173.57 + 8.02

155.0 + 7.83

88.0 + 11.43

13.86 + 1.35

79.97 + 7.09

49.7 + 13.45

14.59 + 1.25

7.236 x 0.03

192.43 + 4.79

24.43 + 1.99
H.S.

104.49 + 11.89
H.S.

37.99 + 5.75
N.S.

16.83 + 2.21
S.

7.324 + 0.0064 7.327 + 0.00785

H.S.

192.43 1+ 4.79
H.S.

179.29 £ 9.76
H.S.

101.71 + 4.65
H.

+

S.

24.25 + 1.99
H.S.

103.21 3 9.51
H.S.

36.89 + 3.56
S.

18.26 + 1.22
H.S.

H.S.

N.S.: Non significant, S.: Significant, H.S.: Highly significant
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Table 9
Placebo-Treated Group (Flunitrazepam-Positive Control Group)
Flunitrazepam 10 Minute- 20 Minute- 30 Minute-
Intoxicated placebo placebo placebo
(0.9 mg / kg) (5% Dextrose) (5% Dextrose) (5% Dextrose)
HLR. 1736+ 8.02 1560 + 3.81 146.2 + 4.44 139.5 + 4.64
(160-185) (150-160) (140-151) (135-145)
S.BP 150.0 + 7.91 143.0 + 6.71 141.0 £ 2.5 130.0 x 3.81
(140-160) (135-150) (130-151) (125-135)
D.BP 85.0+ 79 77.0 = 8.59 71.2 + 2.29 62.0 + 2.12
(72-95) (70-85) (69-75) (60-65)
R.R 146 + 3.42 10.8 + 1.92 92+ 1.3 84 + 1.14
(12-17) 8-13) (8-11) (7-10)
POO2 79.8 + 4.79 69.06 + 2.04 68.94 + 1.34 65.45 + 3.61
(72.8-85.6) (65.9-71.3) (67.3-70.9) (60.5-69.1)
PO02 475 + 6.47 52.8 + 4.19 52.8 + 2.03 60.78 + 3.24
(39.1-55.1) (48.1-55.4) (50.1-55.7) (57.5-65.2)
HOO03 15.0 + 3.25 14.06 x 1.89 13.62 + 1.76 10.28 + 1.01
(10.4-18) (12.8-15.3) (11.9-16.2) 92-11.9)
PH 7.264 x+ 0.079 7.221 + 0.0604 7.215 £ 1.0078 7.203 + 0.845
(7.223-7.301) (7.213-7.23) (7.17-7.22) (7.199-7.211)
Table 10
Salient Feature of 8 Patients Intoxicated By Flunitrazepam (Admitted To Pcc)
No. Age Sex Do Time Temp. Pulse Bp Resp. Coma Pupils Reflexes Blood  Gases
I 1812 M 6mg 3hs 359 130 %070 25/ min. deep Stri- M Sluggish Constrict- Hypertonia exagger- Poy 529
dor, pulmonary oede- a aled reflexes P, 039
m2 & Cyanosis h2 1.9
(Acute respiratory fail s
ure) Hooy
2 4lys. M unknown 2hrs. 6 131070 i} hypertonia Hyper- Po, 463
6/minute coarse crepi- constricied reactive  reflexia pw2 634
fation b 12
U7
3 2vys. M unknown 6 lus. - 3
100 80150 i hyper-eflexia Po, 32
40/ minute - crepera- constricted reactice pc(,2 436
tion - cyanosis Hoo 211
4 ddys. Mowknown —- 3
3% 105 10070 1 hyper e Po, 482
45/ minute, coarse constricreative Peo, 623
creplations b 3
Moo
Heog
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mean of 14.59 + 1.25 mmol, while ph
values dropped from 7.345 + 0.0168
(7.327 - 7.371 to0 7.236 + 0.03 (7.203 -
7.291).

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

Highly 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 mmHtg (165 - 190) (Table 6). The
diastolic blood pressure was raised to
101.71 + 4.65 mmHg (96 - 110) 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 P02 mean value of 104.49
+ 11.89 mmHg (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 resuits 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 /
kg bolus) and a forther 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
flunitrazepam-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
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139.5-4.64 beat / minute after 10, 20 &
30 minutes respectively. This was ac-
companied by a progressive decrease in
systolic blood pressure from 150.0 +
791 10 143.0 £ 6.71, 141.0 £ 2.5 and
130.0 + 3.81 mmHg, and of diastolic
blood pressure from 85 + 7.9 t0 77.0 +
8.59, 71.2 + 2.39 and 62.0 + 2.12
mmHg. The respiratory rate showed fur-
ther marked reduction from 14.6 + 3.42
0108 +192,92+13&84+ 1.14
/ minute. The blood gases reflected a rap-
idly progressing hypoxaemia, hypercap-
nea with metabolic and r espiratory acid-
osis. P02 mean values decreased from
79.8 + 4.79 10 69.06 + 2.04, 68.94 +
1.34 and 65.54 + 3.6 mmHg, Pc02 from
475 + 647 10 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 a2 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 II and III)
with cyanosis, pupillary arefelxia, and
respiratory disturbances in the form hy-
poventilation, 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 administered as
intravenous bolus of 2 ampoules (0.8
mg) resulting in prompt arousal and re-
turn of cough reflex in all the cases. Im-
provement of respiratory manifestations
occured with administration of 80 ug
doses, half-hourly, repeated as indicated.
All patients were discharged after a period
of hospitalisation rangig between 1 and
15 days. Table (10) provides a summary
of the salient clinical featares of those
naloxoene treated intoxicated cases *.

Discussion

This specific opiate antagonist, na-
loxone, when given to 8 patients intoxi-
cated by flunitrazepam, has markedly re-
duced the coma state, and resulted in
improvemeat -of vital functions. The pa-
tients became awakened, responsive and
respired normally within 10-15 minutes
from intravenous administration of na-
loxone in doses varying from 0.1-2.4
mg.

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.
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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
Hattel (1979) performed a double-blind
placebo centrolled study in 46 subjects
to investigate naloxone potential to re-
werse diazepam-induced sedation. They
obtained non-significant difference be-
tween naloxone and placebo.

In this work, flunitrazepam adminis-
tration to dogs resulted in coma and se-
were respiratory and cardiovascular de-
pression. These cffects were evideneed by
development of hypoxaemia, hypercap-
nea, acidosis, as well as hypotension and
bradycardia. Naloxone administration
produced reversal of coma and improved
respizatory and circulatory functions
within 5 minutes. Such effects of nalox-
one efficicatly antagonising the severe
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 observation 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-
branes (Harvey, 1980).

Our findings of a selective naloxone-
flunitrazepam reversal need to be brought
into meaningful relation t0 mechanism
of action of this benzodiazepine, as well
as to the equated naloxone-opiate rever-
sal. Both opiates and benzodiazepines
bind stereospecifically to membrane lip-
ids of the brain (Muller, 1981). Also
similar to opiates, the existence of mul-
tiple forms of benzodiazepine seceptors
has been confirmed. Separate distinguish-
able binding sites for benzodiazepines
have been demonstrated and found to be
very selective and stereospecific for only
pharmacologically active benzodiazepimes
(Mohler and Okada, 1978; Muller 1981,
and Ehlert et al., 1981).

The binding sites are saturable, i.e.
dependent on drug concentration similar
to that found for neurotransmitter recep-
tors and opiate receptors in the central
nervous system (Braestrup and Squires,
1978). Muller (1981) and Ehlert et al.,
(1981) classified the sites containing
benzodiazepines 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 Tietz 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 amygdala 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
etal., (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"
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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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Naloxone Comme Antidote aux Benzodiazépines: Une
Etude Expérimentale et Clinique

Cette ¢tude évalue la possibilité d'utiliser le naloxone
comme antidote aux benzodiazepines. Une étude expérimentale
de cet effet antidote dans l'intoxication par diazepame et
flunitrazépame chez les chiens a été menée. Une autre étude a
observé l'effer du naloxone dans ['intoxication par
flunitrazépame dans un groupe clinique de 8 patients.

I.es résultats de 1'étude clinique suggerent une action
nentralisante du  naloxone dans l'intoxication par
flunitrazépame. 1 est fort probable que le flunitrazépame
possede  un prefil pharmacologique distinct des autres
henzodiazépines. La neutralisation sélective naloxone-
tunitrazépame nécessite une comprehension du mechanisme

~ d'action de cette benzodiazepine ainsi qu'une mise en parallélle
avec la neutralisation naloxone-opiacés.
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