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INTRODUCTION

Liver injury induced by chemicals hss been recogni-
zed ss & toxicologic problem for sbout 100 yesrs (Sollmenn,
1957 s&and Zimmerman, 1974}. Before 19350, investigators
were primsrily interested in the injury produced by
exposure to nontherspeutic zgents likely to occur in
an occupationsl environment. Since 1974, the primsry
concern is sbout drug-induced injury (Plss, 1980). Hepstic
injury due tc medicinsl agents is the fscet of hepstotoxi-

city of most interest to c¢linicisns {Zimmerman, 1982).

It is now well established thast subjects exposed
to severzl chemical &gents simultaneously cen exhibit
éltered pharmazcologic or toxicologic responses. The
effect o¢f & second drug cén have & maerked influence
on the response elicited by & previously zdministered
drag and vice vwversa. In the field of therepeutics such
drug interections hsve been well described. With hepato-
toxicity, 1intersctions hsve been observed. Msny of these
hzve led *to the discovery that bioctrsnsformstion to

& more active metzbolite 1s involved in the hepztotoxic
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reponse. In 2ddition to these, other instasnces of poten-
tistion of hepatotoxicity hzve Dbeen described (Plss,

198D).

The chief means of exposure to s known hepatotoxi-
cant is through the intake of excessive smounts of ethsnol.
the enormous morbidity &nd mortslity associated with
zlcohol zbuse mske it & major contemporary public heelth

problem (Avery, 1%80).

Persons who regularly use szlcohol Ifreguently teke
zcetsminophen instead of 2aspirin Dbecéuse of the well
known gsstrointestinsl side effects of alcohol and sspirin
combination (McClsin et :&l., 1980). Aceteminophen 1is
now smong the most commonly used sanzlgesics. It is well
tolerzted 2t therspeutic doses, end does not csuse gsstro-

intestinazl heemorrhzsge. (Lsncester, 1980].

This work is &aimed to discuss the hepatotoxic
effect of =zcetéminophen, slcohol, combinsztion of the
two drugs, &nd whether or not the hepstotoxicity of

scetsminophen is increessed by ethsncl concomitant use.
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ACETAMINOPHEN

(Paracetamol)

History:

Acetaminophen was first synthesized st Johns Hopkins
University in 1877 and wes first used in clinicz]l medicine
in 1893 by Von Mehring (Spooner and Hsrvey, 1976]. 1In
1950 it was marketed in United States of Americs :s
& substitute for phensacetin in snslgesic mixture. (Ameer

and Greenblstt, 1977).

Acetaminophen is proved to ke szfer than phenzcetin

which is toxic to the kidney (Varley et =z1., 1980).

Beczuse it 1s well tolersted without many of the
side effects of &spirin, snd is zvsileble over the counter
it hss gsined & plsce ss & common house hold s&nslgesic.

{Linden snd Rumzsck, 1984).

Chemistry:

Acetaminophen is K-ecetyl psrz-smine phenol (Ameer
snd Greenblstt, 1977). It is the =zctive metsbelite of
phenascetin resulting from its de-ethylztion (Bleehen,
1983). It hes the folleowing chemicsl structure:-

.
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H3C -— C -

After (Windholz et zl., 19B3).

The antipyretic activity of the compound resides

in the saminobenzene structure (Flower et al., 1985).

Physical properties:

Acetsminophen is & white odourless crystsls or
crystelline powder with & bitter taste, its melting
peint is from 168°C to 172°C. It 1is soluble in:1 in
70 of water, 1 in 20 of beiling weter, 1 in 7 to 10
zlcohel but it is insoluble in ether. A sstursted solution
hss = pH of 5.1 to 6.5 (Reynolds snd Prosad, 1982). The stsbility
of sceteminophen is high in sgueous solution, the hz2lf-
iife in 3 solution buffered st pH 6 hezd been estimated
to be 21.8 years. Degradation wss catélysed by ecids
and bzses &nd the hslf 1life was (.73 yesrs 2t pH 2 and
2.28 yezrs 2t pH 9. It must be stered in sir tight con-
tziners, &nd it must be protected from lignt. (Reynolds

snd Prosad, 1882).

Popularity:

Acetaminophen wes avasilable in the United States

of Americe without oprescription since 19353 [Spocner
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snd Harvey, 1976).

In the United States of Americs snd Grest Britzin
5000 pstients with scetsminophen poisoning sre admitted

anually to hospitsls and 50-100 died (Dreisbach, 1983).

Fzctors relsted to the incresse use of zcetaminophen.
1- Substitution of acetsminophen for espirin becsuse

=

of concern 2bout szlicylste induced gastritis

éand bleeding,

2- Replacement of phenscetin by scetaminophen.
3- Increzse eaveilsbility of Disteslgesic {azcetaminophen
end dextropropoxyphene) the mest commonly used

englgesic in Britsin since 197%. (Proudfoot, 1982).

Preparations:

Acetaminophen 1is svasilzble in tsblet, cspsule
end suppository form, zlso it is svsilsble e&s & syrup

(Linden =zn Rumack, 1284).

combinations:

Acetsminophen 1s founéd in hundreds of combined
prepsrstions 25 nsercotics, :intihistamines, sympzthomi-

metics, entichelinergics, phenothizzines and muscle
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relsxents (Linden and rumsck, 1984). Alsoc with other
petent snalgesics including phenylbutzzeone, dihydroco-
deine 2and é&spirine. These combinstions result in scute
poisoning with them which is difficult to s&ssess, &nd
lezd to important changes in the absorption &end metabolism

of scetaminophen. (Proudfoot, 1982).

Therapeutic dose:

The zdult dose is 0.5 to 1 gm every 4 hours, but
not to exceed 4 gm/dsy (Rogers et z1.,1980). For children,
3 months up to 1 yeer -=>» 60 - 120 mg/dose, from 1 up to
& vezrs - —>» 120-250 mg/dose, from 7 up to 12 years up
to 500 mg/dose. These doses may be given 3-4 times dsily
as reguired (Reynolds and Prossd, 1982). The toxic dose is

140 mg/kg (Dreisbach, 1882).

Pharmacokinetics:

Acetsminophen is absorbed repidly end slmost comple-
tely from the G.I.T. (Shezrn, 198B2). The dissocistion
constent (PKs) of scetamincophen 1s 8.5 (Lsurence and

Bennett, 1982}.

It is mostly non ionized st gastric pH, however .

zcetzminophen like most other drugs 1is predominzntly
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zbsorbed from the upper smzll intestine (Climents et
zl., 1978). The =zbsorption of szcetsminophen is greatly
inhibited by food especielly carbohydretes end by drugs

which decrease gsstric motility (Henson, 1984).

on the other hsnd, the sbsorpticon rate znd rels-
tive bioszvsilsbility are incressesd by concomitéent =zdminis-
tration of _metoclopramide &nd zlso by exercise (Rogers
et al., 1981). Acetsminophen is minimslly metzbolized
to inactive metsbolites during zbsorption (Rawlins et

gl., 1972).

Protein ©binding of czceteminophen is negligible
{5 to 20 percent) st therzpeutic doses, but msy be higher
daring ecute intoxicetion (20 tec 50%) {Flower et 2l.,

1885).

Therepeutic scetsminophen levels zre in the rénge
of 7 to 20 ug/ml, but the relstionship between serum
scetszminophen concentreétion &nd intensity of therspeutic
effect is not lineer in &ll cases {Xoch-Weser, 1976).
Zcetsminophen is distributed unevenly to vsrious tissues.
With therspeutic dose, its zppsrent volume cf distributiorn

is sbout 2 L/kg (Levy, 1%81).
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Acetaminophen can cross the placents (Louis, 1986).
The metabolism of &cetaminophen occurs predominasntly
in the liver, 20-30% by sulfstion and 45-55% by glucoro-
nidation which sare excreted in the urine, smzll amounts
(0-2%) of unchenged drug. (Czajks, 1982). In s&ddition,
some of the drug (4%) is metesbolised by the cytochrome
P-450 mixed function oxidsse system in the 1liver to
3 toxic metzsbolite which is normslly detoxified by
preferential conjugetion with hepstic glutsthione and
excreted in the urine 2s conjugetes of cysteine 3nd

mercapturic acid (Louis, 1986).

The metsbolites zre excreted in the urine (Linden
=nd Rumack, 1984). The =average eliminstion helf-life
is 1 to 4 hours, hszlf-life is slightly prolonged 1in
neonstes (2.2 to 5 hours) &snd in patients with cirrhotic
livers (Louis, 1986). Accumulstion in the body 1is thus
unlikely with the usuzl therspeutic doses (Vsrley et

cl., 1980D).

However, sdministretion of scetaminophen to pztients
with impzired renel function results in incressed sccumu-
lation of ceonjugzted szcetsminophen in plasmz, but only
minor chiznges in the plesmz concentrztions of free scete-

mincphen (Flower et al., 13853},
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