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Introduction 1

INTRODUCTION

Nowadays tnere g an alarming increose In narctorlay
and drug abuse, being Lhe most reported causes of
severe intoxications in developed and developing
countries. Various c¢llorts towards the evalualion of
speciflc therapeutic antidoval measures have beon

crerted.

Neloxoeno, a relatively niew oplale antagonist, 1o e
N-~agilyl (derivative of the strong coting anaigenic
oxymorphone (Foldes et al., 1969) . 1t hun a

peciflc competitive antagonism at the oplats recoptor

&)

sit (Jaffe and Martin, I1880). It antagnosicen Dhe
gifects of all oploids cxeopt buprenorphine, and it 1o

the only known antagonisi f{or pentazocine (Martin,

1976) .

Humercus clinical  reports have descrlibed dto
antegonistic cifcocts towards murphine (Evans et al.,
1873), wpethidine (Folds et al., 1969), nmothadons
(Goeldman and Enquist, 19873; Simon et al., 1973,
and Waldron et al., 1873), Beroln (Hammond,
I1971), and pentagrocine (Kallos and Smith, 1968

Evans et al., 1873; and Sandoval and Wang,
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Intrechection 2

1873). Lackirg the =zgonistic effects, nalcoxone deos

not impair respiration in patients peoisoncd by oploids

s by nen-opilceid compounds (Evans et al.,

1

as  owe

¥

1873, and Evans et al., 1874).

Recently, 3t has boen scugeestod thol noaloxonee o

vzeful in revergsing comz ond respiretory doeprosslion

assoclated with overdosos of some henzodiazepines (Ho
and Ho, 13879; and Walz et al., 1879). Rcgarding
alcohol Intoxications, 1L has  boeen npol deed  f ot
neloxone antagonises narcocls and  dopuirosent of
bechaviour (Sorensen and Mattison, 1878; Jeffcoate
et al., 1879; and Jeffervs et al., 1980). i:
2lso antagonised @ nunber of pharmacologicel offeotn o
clhanol, such as withdrawe] and dewnlotion of  broin
calcecium (Blum et al., I1977). Nouce ol these wact ions
of nezloxone has, howoever, boeen  saticfacioxily

Y

explained. It

s thus bhoelleved that the coen of

naloxone might be safcoly extonded boyond definite

oplioid poisoening and bt 1L has & muoch  wider

diaggnogtic and therapousdc role in clindcal toxiaonloay .

Naloxone io the pivoel of Uhis work. 1u is aopired Lo

cvaluate ito efficecy for Che reverssl of hacsardons

cifects of acuie intoxications. Cthe soeloot on oof e
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Insroduction 3
agents astudicd is based on thelr ropresentation ol nome
tohee

malor cavogorics of central depressanls, whilo

ls determined by an lncreasing

1y
]_
92
)
O
, J
(9]
o
v

spect
incidcnce of idintoxications rofllecling Lhoelr gaining
popularity in our commenity (Poisons Information

Service of Poison Control Center of Ain-Shams).
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Naloxone hvdrochloride 4

NALOXONE HYDROCHLORIDE

History

Pohl (1814), cbscrved that substituting the allyl
group Ior the methyl on¢e attached to the nitrogen atom
of codeine produced a compound, N-allyl-norcodeins,

which @antagenized the sedallve and respiratory

=

—_

9
R
?

depressive effects of codedine and morphing,

P

cbservation apparcntly wént unnotleoed uptil 18491, whor
McCowley and his colleagues synthesized N-allyl-
normorphine {(nalerphing) in an attempl to produc: &
compound which would reduce the respiratory deprecsant
and other adverse cffects of an analgesic dose of
morphine. In 1942, Wexjlard and Erickson had
purified nalorphine, Lhey notliced its strong antagoniom
to most of morphine actions in animal experiments. Then
Eckenhoff et al. (1851) vuced nzlorphine in clinicael

practice.

N-allyl-noroxymorpvhone (naioxone) was first
synthesilzed and used by Foldes et al. (1863), an &
pure opicid antagonist deveid of any agonistic
activity. This was followod by muny rescarchus studying

the properties of the noew eplate pure antaegoniot which
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Nuloxore hydrochloride 5

proved dls  efflceoy Lillo it owas  Introduced  lor

commercial usc in 1871 (Avido, 1372).

Naloxorne was used to t

o

eat nen-opiloid coma wilh
respiratory depression by Moss (1973), who roporued
naleoxone revercal of apnea producced by conbined
ingestion of barbituratea, alcohol and diswopanm. Lalor
on, many workers uscd naloxone 1n some non-oploids,
c.g. elconol {Sorensenr and Mattison, 1978, Maoc
Kenzie, 1878; Reding and Cornil, 1880; Guexin

y

et al., I1I8E1;, Barros and Rodxiguez, 1881, .yon

=

and Antony, 1982, Jefferys and Volans, 1883,
and Ryle et al., 18985), benrsodleézeplincs (Eo and
Ho, 1879, (Christensen and Huttel, 19879, Eell,
1980, Malizia et al._, 1880, and Jefferys and
Volans, 1883), clonidine overdoece (Kuling et al.,
1882), and some anaccsthetilc drugs like nitrous oxide,

enflurane and cyclopropane (Harper et al., 1978).
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Nualoxene hydrochloride 6

PHARMACOKINETICS

Chemical Formula of Naloxone

= NOFLCH < Clig

Nl
[ct. oxymorphone!

N-allyl-7,8,-dihydroxynor-morphinone hydrochleride (Nalxone hydrochloride)

(Quoted from Pharmaceutical Codex, 1978).

Naleorone hydrochloride is a white powder which o
soluble in water, dilute acids end slrong alkallies,
stightly wsoluble in alcohol, but inscluble o
chloroform and cther. 1t has Lo be ctored in air—tigit
containers and to Lo proteeted away  Lroum  light

(Trissel, 1980).
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Naloxone hydrocldoride 7

Dosage Forms

Nalorxone hydrochloride s prepared  for  the
parenteral use =zs sclutions of 20 Hg/ml in 2 ml
ampoules for neonates and 400 pg/ml in 1 ml ampoulces, 1
ml prefilled syrinccey, and 20 ml vials fon aduliyu

(Martindale, 13882).

Roufes of Administrafion

The maln route of wdminisgtiratlion for naloxzono
hvdrochloride is the intravenous one as  one  ohol,
infugion or through umbilical wvein in neonates. 1U mnoy
be injected by the intramuscular or Lhe suboutancoun
routes 2f wenous linc dis so difficule Lo oblain
(Martindale, 1982). Sublingual adwministrat ion may b
life saving in hypoluncive patients with hypopertusion
where the parontoeral routes will not boo cffeol v
(Kersh and écbwartz, 1973). Tandberg and
Abercombie (1982) roeport ed L cileat e
aéministration of naloxone Lhreugh cndotracheal tuboe in
gseverely chochked patients with heroin polsoning whore
the wvencus access was difficult to obtaine and

subcutancous and/or Intramuccoular routces might roenalt
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Nalexone hvdrochloride §

ponsc. Thoey proved

in delayed or erravic therapcubtic re
that, with the use of endotracheal ngloxonc, 1its sorun
levels znd rate of «limination wesre similar Lo Lhouse

obtained aftcer intrevenous admlinlstoation.

Naloxone hydrochloride is 100 - 1003 times less
potent orally than parenterally (Bowman and Rand,
I1880) . Combined formulations of orally active

nalgesics with naloxone have becn prepared on thoe

fu

[1e]

round that the low oral activily of ralosxons will aol
prevent the analoesic olifect of the mixture when Loaren
crally (Zaks et al., 1971). Oral adminictration ol
naloxone has been given for Lhe treatment of oplate
dependence in single delly doges of 2.4 Lo 3 ¢m

{Kuxland et al., I1976).

Doses

The adult initial dose necded for the tLroatment ol

narcotic overdosage Lo 0.4 0 2 mg T.V., which nmey bo

-

repcatoed et 2 - 3 minutes Intervaels, 11 thoe deoirod
degree of counteraction @nd dmprovement in regpiravory
functions are not obtainced (Bennett et al., 1583).
Naloxone can be given by continucus .V, dnfusion gf 2
ng added to S0U0 ml pormeld callne lnoa rate of 100 i o

the solution every 20 minutos (Waldron et al.,
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Nuloxone ydrocliloride 9

1873). 1n treatment of oplate toxiclity, 11 no
response is obscrved after 10 mg naloxone have boun
eoministred, the diagnoslis snouvld e guestioned
(Bennett et al., 1I983). Haloxone may be noeded in
very smail doses to reverse narcotic depression
following surgery, (.1 - 0.2 mg 1.Vv. initloelly gliven,
which may be repeated &+ 2 - 3 minutes intervals until
the degsired degree of roversoel ls achicved (Qdoeguato
ventilation and zleriness) without significant pain orx

dig

]
9]

omicrt. Larger dosces will roesult dn rewersiol of

znalcesia (Valsses and Fraker, 1974).

The paediatric initial deose iz 20 pg/kg given intru-

venously &nd, if the desired clinical improvement doos

ot oCcu

e

4 gubseqguent dose of 100 Ugrs/ko may bo
administered. Naloxone may be alzo given intra-
muscularly or subéutacﬂously in divided dosen (Fisher
and Coolk, 1874). Sesso and Rodzvilla (1975)
used naloxone infusion in opiato resplretory deproenned

children in a dose of 0.4 mashonr (17 Mg/ka/bonr) .

Naloxonc is safely uosed dnring neonatal poeriod of
life (Fisher and Cook, 1974). Evaens et al.
(19876) wused naloxone in o done of 10 pa/ka given

through the umbilica!l vein of the resplratory dopronied
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