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agents. We are pleased to be able to give pre-
liminary results of the effect of edrophonium
administered during coronary angiography. The
results of this study will be published,1 indicating
that edrophonium was not associated with spasm or
other abnormality of the coronary arteries. There-
fore we stand by our suggestion that edrophonium is
a safer provocative agent than ergometrine, which is
itself used to provoke coronary artery spasm.
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Cimetidine on apparent liver blood flow
SIR, - We were interested to read the paper by
Daneshmend et al in the February issue of Gut (Gut
1984; 25: 125-8) on the lack of effect of cimetidine
on apparent liver blood flow. The work contains two
fundamental assumptions whose validity may be
questioned and that may influence the interpretation
of the authors' findings. In addition, there are some
minor errors and omissions.

Firstly, the authors calculate indocyanine green
clearance by fitting a single compartment model to
the plasma disappearance of the dye. Although this
is frequently done, a two compartment model is
more appropriate for describing the disposition of
indocyanine green' and sizeable errors occur in
calculating clearance if the less complex model is
adopted.2 Secondly, the authors equate clearance of
indocyanine green with apparent liver blood flow, a
simplification which always underestimates real liver
blood flow as the hepatic extraction of indocyanine
green is less than unity. This might be acceptable in
paired studies if hepatic extraction remained
constant but we for instance have observed that in
normal subjects cimetidine impairs hepatocellular
uptake of indocyanine green by mean 13*5%, and
similar results have been reported in patients with
liver disease.3 Moreover, hepatic extraction of the

dye is itself altered by changes in blood flow.4 The
changes in indocyanine green clearance reported by
Daneshmend and colleagues therefore may not
directly reflect changes in real liver blood flow
because hepatic extraction was not measured.
The authors do not state the time of the second

indocyanine green injection in relation to the last
dose of cimetidine. If this interval were longer than
a few hours, plasma concentrations of cimetidine
would be low and a transient effect on liver blood
flow might be missed. Antipyrine clearance,
however, would still be affected as enzyme
inhibition is unlikely to reverse so rapidly.
A less serious error occurs in Table 1. The initial

volume of distribution of indocyanine green is
usually little more than the plasma volume, but the
mean value given is 33 36 litres, which is probably a
typographical mistake. Finally, we are surprised that
the 19% average increase in indocyanine green
clearance did not reach statistical significance.
Presumably the large inter-individual variation and
the small number of subjects introduced a type II
error.
There is unfortunately a conflicting literature on

the possible effects of cimetidine on liver blood flow
and this conflict has yet to be resolved.
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Reply
SIR, - We thank you for giving us the opportunity to
comment on the letter from Drs Grainger,
Marigold, and Thompson.
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Some of the criticisms we cannot accept and we do
not wish to change the interpretation of our data.
The plasma concentration decay in the subjects
studied fitted a one compartment model perfectly
adequately and in our experience a biphasic decay is
seen only rarely in the absence of hepatic
dysfunction. There can be no error of interpretation
resulting from this mode of calculation. Dr Grainger
and colleagues are correct in their criticisms of the
use of indocyanine green clearance itself as an index
of hepatic blood flow and this is acknowledged in
our text. Recently it has been shown that not only
cimetidine but also ranitidine may reduce the
extraction ratio of indocyanine green in cirrhotic
patients. 1 We know of no similar evidence in
animals or subjects with normal hepatic function,
but if the H2 blockers do indeed reduce the
extraction ratio of the dye then much of the previous
work purporting to show that they reduce liver
blood flow is invalidated.

It is true that changes in liver blood flow have
been shown to have a small effect on the extraction
ratios of some highly cleared drugs but the relevance
of this fact to the interpretation of our data escapes
us. There are no grounds for presuming that a type
II error has been made in the analysis of our data. In
the first place the direction of the small and
statistically insignificant change in mean
indocyanine green clearance was opposite to the a
priori expectation. Secondly, despite the variability
in indocyanine green clearance studying 10 subjects
should produce a sufficiently powerful experiment
to detect clinically important changes.
We would agree that the literature is becoming

confused on the issue of H2 blockers and changes in
liver blood flow and would reiterate our belief that
this aspect of their pharmacology has in the past
been overemphasised.
We thank Dr Grainger and colleagues for point-

ing out the typographical error. The volumes of
distribution of indocyanine green as printed would
be in decilitres.
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Book reviews
Gastroenterology 3: Large intestine Edited by J
Alexander-Williams and H J Binder. (Pp. 297;
illustrated; £25.) London: Butterworths, 1983
The publishers, Butterworths, have embarked on an
ambitious project of international medical reviews;
this book represents the third of a series on
gastroenterology. Whatever merits the other books
in the series possess, this monograph on the large
intestine is a good buy. The editors have avoided
the temptation to provide a comprehensive
compendium of colonic structure and function in
health and disease, and instead have sought to
highlight clinical advances of the last decade which
have provoked significant controversy. This view
does not in any way imply that the value of the book
is ephemeral, but illustrates indeed how rapidly our
interest in the colon has been reawakened in this
decade. Indeed functional and organic diseases
affecting the colon constitute one of the main
reasons for patients to seek the advice of a
gastroenterologist.
The initial chapter sets the scene by giving a

conventional but clear and well written account of
fluid and electrolyte transport in the colon. It is a
pity that this chapter does not deal with other
aspects of colonic absorption and secretion - for
example, the significance of carbohydrate
particularly with reference to the colon's bacterial
population, urea and ammonia metabolism and the
relationship to encephalopathy.
The chaptex on the radiological examination of

the colon is clearly illustrated with barium enema
radiograph reproductions of very high quality.
Unfortunately the section on large intestinal
bleeding is short and unillustrated. It is difficult to
understand why this section covers only half a page
when the section on the radiological changes in the
colon produced by extrinsic lesions extends over two
pages.
The chapter on new aspects of medical treatment

of inflammatory bowel disease is a most interesting
one. It contains several tables comparing medical
treatment of granulomatous disease of the colon.
The chapter serves a most useful function in
bringing together the results of these trials and
allowing the reader to compare and contrast one
with the other. The succeeding chapters on the
adolescent with Crohn's disease of the colon and the
risk of colorectal cancer in ulcerative colitis, treat in
considerable depth these most vexing problems. The
chapter on the metabolic consequences of ileostomy
is comprehensive and serves to emphasise the need
to find alternative treatments in the form of
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