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Liver Injury by Salicylates
The general use of salicylate and its acetyl derivative aspirin
in the treatment of the rheumatic group of diseases is a testi-
mony as much to their relatively low toxicity as to their
therapeutic efficacy. But notable among their undesirable
side effects are gastrointestinal bleeding' and disturbances of
the blood cdotting mechanism.2 Water retention associated
with the large doses of salicylate used in the treatment of
rheumatic fever may occasionally precipitate congestive
cardiac failure,3 which is also favoured by the increased rate
of metabolism resulting from the uncoupling of oxidative
phosphorylation.4

Since salicylates can interfere with a wide variety of
metabolic processes, it is not surprising that evidence is now
accumulating to suggest they can harm hepatic function.
Of the many tests employed the most sensitive appears to
be the level of the serum transaminases, especially glutamic
oxaloacetic (SGOT) and glutamic pyruvic (SGPT) trans-
aminases. An increase in the serum concentration of these
enzymes was first reported in children with rheumatic fever
receiving daily doses of 0-6 to 10 g/15 lb (6&8 kg) body
weight.5 This was not a feature of the disease itself, since
similar increases were found in children without rheumatic
fever receiving a comparatble dose of salicylate. Now con-
vincing evidence comes from a study of six patients at the
National Institutes of Health, Bethesda.6 Simultaneous
estimatis of the serum enzymes and the level of salicylate
showed an unequivocal correlation between them, with a
threshold salicylate level of about 25 mg/100 ml. Below
this level the enzymes remained within the normal range;
above it a direct correlation appeared. Since in most patients
with either rheumatic fever or rheumatoid arthritis the
clinical effects of salicylates become apparent only at levels
of 25 mg/ 100 ml or higher, it is evident that hepatic
damage, as shown by the serum enzyme levels, is probably
widespread among rheumatic patients. Biopsy in two of the
six patients confirmed hepatic injury. Both showed mono-
nuclear infiltration of the portal triads, and one showed
scattered single cell necroses. This patient also developed a
raised serum bilirubin (2-6 mg/ 100 ml) and a positive brom-
suphalein retention test. Moreover, with serum levels in ex-
cess of 30 mg/100 ml several of the patients developed
symptoms suggestive of hepatitis-namely, anorexia, nausea,
and vomittmg.
An associated finding of considerable interest, since it

may shed some light on pathogenesis, was an increase in the
eosinophil count in all six patients while they were on
salicylates. The increase was minimal in the patient showing
the least elevation of the enzymes and reached 4,900/mm3
in the patient whose SGOT reached 1,000 units. Eosino-
philia, and particularly cosinophils in the cellular infiltrate
of the portal tracts, are commonly found in drug-induced
cholestasis-for example, by chlorpromazine.7 This sug-
gests an allergic reaction to the drug as the underlying
mechanism, but in the salicylate-associated lesion eosinophils
have not been reported in the liver itself. It therefore seems
unlikely that allergic hypersensitivity to salicylate is the
explanation, a conclusion supported -by experiments on
animals. At blood levels of 30 mg/ 100 ml a rise in serum
erzymes was obeerved in rabbits between 13 and 33 days
after tbe beginning of salicylate administration.8 The con-
sisency of these fi"dings and the h;gh incidence of abnormal
liver function tests in patients on prolonged salicylate

therapy are, despite the eosinophilia, suggestive of a direct
toxic action closely related to the serum level of the drug.
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Catecholamines Up to Date
It might be thought -iat the long period elapsing since the
discovery of the catecholamines, noradrenaline and adrena-
line, would have seen the discovery of all the important
functions of these hormones. That this is far from the truth
the reader of the latest issue of the British Medical Bulle-
tin' will appreciate. Many gaps in basic scientific and clini-
cal knowledge remain, and disooveries continue to open up
hitherto unsuspected fields for research.

This issue of the B.M.B., edited by Professor W. D. M.
Paton, F.R.S., covers the basic features of the synthesis,
sage, and release of the catecholamines in both the peri-
pheral and central nervous systems. These mechanisms have
great importance for therapeutic attempts at controlling the
sympathetic nervous system. B. G. Livett's article on the
histochemical visualization of the adrenergic neurones, H.
Blaschko's on the synthesis of the catecholamines, A. D.
Smith's discussion of possible mechanisms of release of cate-
cholamines from adrenergic nerves, and the articles by L. L.
Iversen, D. F. Sharman, and K. F. Tipton on the various
processes leading to decrease in the activity of the cate-
cholamines delineate clearly the present state of knowledge
of these processes. These are important articles bringing the
reader up to date with what is known about catecholamine
metabolism, and they also offer a framework within which
all neural transmitters must be expected to fit. These in-
vestigations enter such basic fields as substrate and enzyme
control, subcellular compartmentalization, and exoplasmic
flow. Recent interest in prostaglandins prompts the reader to
turn to an article by E. W. Horton on their action on the
adrenergic nerve terminals.
Attenton then turns to more clinical matters, with a clear

discussion of the mechansm of action of antihyperteasive
drugs by R. Laverty, and a review of some of these agents
in clinical practice by C. T. Dollery. The effects of 13-activa-
tion and blockade in various cardiac conditions are rev-ewed
by J. W. Black and B. N. C. Prichard. These articles will be
a source of much information to the inquiring physician.
The final two chapters, by Martha Vogt and 0. Horny-
kiewicz, discuss the role of catecholamines in the central
nervous system and refer also to Parkinson's disease. This is
a large field, expanding rapicily at present, and it has proved
poss!ble in the space available to provide only a brief review.

There is something in this British Medical BuUetik, as in
the whole field of catacholamine studies, for everyone in-
terested in biology and medicine.
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