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ITNTRODIDFCIN T ON

The liver 1s the main site fcr metakelic transfcrmaticn
¢t druegs. Thrcugh a numrer c¢f enzymatic stsrs 1t renders
lipcphilic pharmacclcgical agents sufficiently water sclurle
for final eliminaticn by the Kidnevys cr riliary system

iBircher, 1683).

Liver in:ury induced ty chemicals has Yeen reccgnized
as a tcxicclcgic protrlem fcr clcse t¢ 1GC years [Zimmerman,
16787 . This prctlem ¢f drug induced liver disease beccmes a
fcrmidable cne, desgpite an increacsed gawarcness ct the

hepatctcxic pctential ct certain drugs [Greenkterger and

MBany factcrs undsrlie the liver's susce-tlirility to

in;ury ty drues. The rcie ctf liver in ccnverting lipic-
sclukle druge tc water-sclukle preocducts results 1 hignh druag
cencentraticn 1n the liver M-recver the livesr 18 e€gpcsed

te high levels cf crally 1ngested ccmpocunds the
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oy
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l1i1Ver's C€cnversic

o]

ct drugs tc rcactive metarcliltes and

e¥creticn cf the

In

€ agents in rile make 1t liarle fcr in ury

{Feinkterg, 1681 .
Zimmerman [1678)] Fcinted cut that adverse reacticns ic

drugs acccunt fcr cniy a =small fraction of cvert liver

disease. Hcwever, 1n varicus surveys, Zimmerman pcinted cut
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that among +the causes c¢f massive hepatic necrosis, arug-
induced injury acccunts for between 20-30 percent of cases.
D*Arcy and Criffin [1981] dencted that the =zeverity of drug-
induced hepatccellular iniury ccnverts a low aksclute

incidence to a major cause cf sericus hepatic necrcsis.

The incidence and severity of hepatotcxic reactions can
e minimized by the thceughtful use o¢f drugs and by an

informed clinical aprrcach te patients with possikle drug

induced liver disease [Feinberg., 16G81].
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ANATOMY AND HISTOLOGY QOF

THE I T VEFR

The liver is a large =clid crgan which ncrmally weighs
atcut 4, 5€C g It is reoughily wedge-shared and mcstly lies
in the wurrer right perticen of the abdominal cavity with its

wedge end ezxtends across to left [Ball angd Cragsgs ., 198%5?.

The greater part of +the liver lies under ccver cf the
ribs and costal cartilages in conmtact with the diazhragm
which serparatez it from the pericardium, +he right rleura?’

cavitly and lung [Rcmanes, 1681,

Histclogically, the liver iz divided intc hegatic
lcrules. It agpears herageonal in crcoss secticn with a

central vein at its centre and Ecrtal can
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heratic artery, Ecrtal vein and dile duct perigherally at
the c¢crners [Lesscn et al., 1ges), The cells cf the lckule
closest to the artery are termed the FETIFOrtal neratccytes
"Zcne 1T, The cells clesest tc the central velin are termed
centrilokular Depatccytes "Zcne I The cells Tetween rcth
areas are termed midzcenal hepatccytes "Zepe Bt [Jame g,
1GEs]. The microsomal enzymes is fcumd +tc¢ tbe largely
cencentrated in centrilcbular area " Zone E [Raprarcrt,

197€ ;. Cn the c¢ther hand the E€ripcrtal area "Zcne i°
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contains higher concentrations ¢f glutathicne transaminase

enzymes [James, 1985).

The smccth endorlasmic reticulum [SER] whichh 18
Frcminent in the cyteplasm contains the micr¢somes. 1t is
the site of Pilirudin ccnjugaticn and detcxificaticon c¢f many

drugs [SherlccK, 198€}.
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FPHYSITCLOGSY oOoF THE LIVER

The liver has many functicns ameng which are: siorage,
synthesis fcrmaticn and secreticn cf tile and drug

metakbolism [Keele et al., 1884:.

Storage:
The liver =stcres glyccgen, fai, Fprctein, vitamins and
cther substances ccncerned in klecd fcrmaticn and

destruction

Syrthests:

The liver synthesfizes the Frlasma proteins, fifrincgen

proithremtin and herarin.

Bile formaticn 8rnd secret:crn.

All hepatic cells cecntinually form rile. woizh 18

secreted intc the rile canaliculil (Cuyicn, 1%E€]

Lrug metabcilsk:

The primary cb-ectives of drug metatcllsm [Bictrarc-
formaticn | : are t¢ aiter a chemical sukstance s as g
change its Diclcgic effects. and tec transfcrm the chemical
t¢c a mere pclar and therefcre mere water scluble Spgcles

{James., 1G8%&].
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In the 1initial phase ¢f drug metatolism {Fhase 1}, the
cempeund is  rendered slightly water scluble by a variety of
Pr¢cesses of which hydrezyiation is the mest important. The
hydroxylating epnzyme system is cytochrcome P-45(. It telcngs
t¢ the grour ¢f mized-function oxidases [Ecuchier, 1G8Z;.
Ctber enzymatic systems involved 1in this Fhase are . zmine
cxidase, epcxide hydratase, esterase, amidases and alcchol

dehydrcgenase [Flaa, 1%BE].

Compcunds may underge a second rhase of synthetic
reacticons that ccnugats the altered drug with glucurcnides,
sulfates, and aminc acids te  further Enhances water
sclubility {Anderscn and Schrier, 15817]. There are several
€nzyme =ystems that catalyse phase 11 reacticns, namely,
Glucurcnyl transferase, Clutathicne SE-transferase, R-acetyl

tranzferase, and sulfctransferase [Jarx

m
tn
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FACTORS AFPFECTING HEFPATIC DRI

REACT T ONS

Several factors may influence the sensitivity o¢f the
liver to the tecxicity c¢f chemicals, for example, age, sex
diet, genetic, metadolic factors and liver disease [Reeves,
1981].

Hydroxylaticn, demethylation and acetylaticn rates are
lowered by age. This results 1in a prolongaticn c¢f
Flasmanalt 1ife o¢f scme drugs [Hellemans and vantrappen,
15841, SEnerloeck [1G3E€1, reccerded that hepatic drug
reacticns are more freguent in the female sex. Lcy prciein
diet decreases enhances ¢r inhikits xenchbictic metakelism,
alsc calcium and ccpper defeciencies reduce metarolism as do
deteciencies o¢f 2zipnc er ircn [James, 16821, Certain
individuals having a genetic inarility t¢ Fperfcrm a
PaTticular transformaticn. A gcod example is the fast and
slow acetylaticn cf iscniazid [Morgan et al., 1G&4).

Cne cf the factors that can pctentiate bheratoicoxicity
i1s the effect cf a secend drug, this second drug may act as
an inducing agent, cr 1inhibkiting agent [Flaa, iGeeg"’.
Inducing agents increase drug metarclism by inducing the
synthesis of mcre cytochreme P-85C, while inhititing agents
Inhibit drug metabelism by inhititing cytcchrcecme F-4%50

[James, 1G85,
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