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Progress in Dissolving Gallstones
Research interestl 2 remains high in the gallstone-dissolving
agent chenodeoxycholic acid (CDC), and some progress has
been made in the two years since our last leading article3 in
defining its mode of action, its probable clinical role, and its
possible toxicity.
The key effect of CDC is probably suppression of the

synthesis of cholesterol by the liver. A recent study4 of four
patients given the quite small dose of 500 mg daily showed an

average 40% reduction in the "input of cholesterol into the
rapidly miscible pool." This presumably implies reduced
synthesis of cholesterol rather than reduced intestinal absorp-
tion, since bile acids improve solubility ofcholesterol and might
be expected to increase its absorption. Such an interpretation
is supported by human and animal experiments5-8 which
show that feeding CDC depresses the activity-of the liver
enzyme governing the rate of cholesterol synthesis, HMG-
CoA reductase. This action ofCDC would explain its interest-
ing and now well-documented9-1" property of reducing the
fasting plasma triglyceride level, which correlates closely with
total body production of cholesterol2 -and the organ pro-

ducing most cholesterol is the liver.13 It is becoming more and
more likely that CDC makes the liver secrete unsaturated,
stone-dissolving bile by persuading it to secrete less cholesterol
rather than-as originally supposed-by expanding the bile
salt pool.'4-16 Putting these two lines of evidence together
leads to the satisfying (but unproved) theory that CDC reduces
hepatic cholesterol synthesis and so makes less cholesterol
available to be secreted into the bile. Could this mean that
the secretion of supersaturated bile by individuals prone to

gallstone formation is due in the first place to increased
hepatic synthesis of cholesterol ? There is certainly preliminary
evidence for increased activity of HMG-CoA reductase in
these patients.6 More work is needed, but meanwhile it seems
possible that one reason for increased cholesterol synthesis in
patients subject to gallstones is the fact that they have only
60% of the normal amount of endogenous CDC in circu-
lation.'7 18

How useful is CDC treatment? Gallstones can be expected
to dissolve only if they are radiolucent.19 20 Unfortunately,
even among the radiolucent stones one in five contains little
or no cholesterol and will not dissolve.' Given that treatment

is likely to cost £5 a week' and is of unproved safety, it might
seem desirable to screen each patient by estimating the choles-
terol saturation of bile aspirated from the duodenum. Such an

analysis is, however, available in a few research centres only;
it is also time-consuming and quite uncomfortable for the
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patient. A second obvious prerequisite for successful therapy
is a patent cystic duct, which in practice means an opacified
gallbladder on oral cholecystography. These two conditions
are likely to be met in only about one in five ofpatients awaiting
cholecystectomy.1 Many of these patients will prefer the quick
and sure relief of surgery, so for the forseeable future the
advent of medical therapy for gallstones will scarcely revo-
lutionize their management. There will, however, always be a
small group of patients who refuse surgery or are unsuitable
for it, and of those who seem likely to benefit from treatment
with CDC probably two-thirds can expect dissolution of their
stones. The time taken for dissolution varies with the size of
the calculi. Small stones dissolve more quickly, presumably
because they present a relatively large surface area to the
unsaturated bile bathing them, and can disappear within six
months, whereas large ones may require two years.

Is the successfully treated patient a cured patient ? Unfor-
tunately not. Since cholelithiasis is not caused by a dietary
deficiency of CDC, feeding CDC does not cure it or even
reverse the underlying metabolic abnormality. Therapy with
CDC is analogous to vitamin B12 therapy in pernicious
anaemia, in which the basic fault, failure of intrinsic factor
secretion, is unaffected. Stopping treatment causes a relapse
in both diseases. With cessation of CDC therapy bile becomes
supersaturated again in most2l if not all22 patients. This
deterioration is apparent22 one month after stopping CDC.
However, in hamsters23 the therapeutic effect of CDC on bile
lasts 20 days, which raises the hope that intermittent therapy
may be possible in man. Actual recurrence of gallstones
after stopping CDC has been reported in several patients,21 22
so that at present the decision to place a patient on CDC therapy
is probably a life sentence.
While the limitations ofCDC therapy are becoming clearer,

there has been comforting news on the question of its possible
hepatotoxicity. Liver biopsies from patients taking CDC often
show minor abnormalities,19 24 25 but these are no more
frequent than in untreated patients with gallstones.24 Further-
more, liver function tests remain entirely normal24 if the daily
dose of CDC is kept below 1-5 g. Since preliminary work on
dosage suggests that 1-0 g daily is nearly always enough to
render bile unsaturated21 earlier fears of hepatotoxicity have
largely been dispelled. It is, however, unlikely that CDC will
be released for general prescription until long-term toxicity
studies have been completed. In the meantime, the Committee
on Safety of Medicines has recently given permission for
clinical trials to restart (a halt having been called in April 1973
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when studies on monkeys showed marked hepatic changes
with high-dose CDC therapy). Women who might be or might
become pregnant are to be excluded from future trials because
studies26 have shown hepatic damage in fetal monkeys when
pregnant animals were given CDC.
CDC is here to stay as an effective antagonist ofthe tendency

to secrete supersaturated bile, but it should still be regarded
as an experimental agent rather than a drug for general use.
The search -must continue for alternative, more permanent
solutions to the gallstone problem. There are signs that a
dietary approach may be fruitful,27 and studies along these
lines are to be encouraged.
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Pathogenesis of
Hypertensive Retinopathy
Sir Clifford Allbuttl wrote in 1925 that "There are yield points
in all structures, organic and inorganic, sound and unsound;
beyond these their integrity is menaced or actually sapped."
He was writing of the effects of hydrostatic pressure on the
cardiovascular system. The retinal appearances of malignant
hypertension are those of a vascular bed whose yield point has
been reached and passed. The presence of cotton-wool spots
and haemorrhages, with or without papilloedema, is the clinical
evidence in a hypertensive patient that acute and progressive
damage is occulring in the microcirculation. These changes
can be reversed only by lowering the arterial pressure.
A great deal ofinformation has now been collected about how

pressure damages small arteries and arterioles, and Garner
et al.2 have recently reviewed progress in this field and
presented observations of their own. They studied the retinal
circulation in monkeys with hypertension from bilateral renal
ischaemia, and used retinal photography, fluorescein angio-

graphy, and light and electron microscopy to build up a picture
of the evolution of retinal damage in these animals.
Gamer et al. found that a systolic pressure ofat least 150 mm

Hg was necessary for the development of retinal lesions.
Uraemia was not a predisposing factor. The earliest changes
observed were focal leaks of fluorescein from the smallest
terminal arterioles, which could appear before any abnormality
was observable by ophthalmoscopy. The major retinal arteries
appeared dilated, and no focal constrictions were seen. Cotton-
wool spots were common and were always associated with
leaking arterioles and failure of capillary perfusion. Some
animals developed flame-shaped haemorrhages and hard waxy
exudates; one developed early papilloedema.

Microscopy showed extensive arterial and arteriolar damage
-focal fibrinoid lesions had destroyed the walls of these small
vessels. Deposits of serous and fibrinous material in the retina
were presumably the result ofleakage from damaged arterioles.
Cotton-wool spots appeared as collections ofswollen, ischaemic
axons. The smallest precapillary arterioles were often
constricted or collapsed, and their smooth muscle wall had
degenerated. Capillaries were frequently closed and showed
degenerative changes.
The mechanism by which pressure brings about these

lesions is not yet certain. Garner et al. were particularly
struck by the closure and degeneration ofprecapillary arterioles
in their material, and they suggest that these vessels respond to
severe hypertension by extreme and unrelieved vasoconstric-
tion, which may lead to smooth muscle damage and subsequent
dilatation. Focal rupture of damaged endothelium then allows
plasma to leak into the wall. Muscular arterioles have a critical
closing pressure, which depends on the balance between
transmural pressure and active tension in the vessel wall. To
explain the closure ofprecapillary arterioles it must be assumed
that the transmural pressure has fallen below this critical level.
Other workers3 4 have emphasized the importance of focal
dilatation, rather than constriction, as the initial phase in the
development of structural damage. Whether or not extreme
constriction precedes dilatation and whether arteriolar
lesions develop may depend on the rate at which pressure
rises and on which vascular bed is studied.
Whatever the details of pathogenesis, it is now clear that the

retinopathy of malignant hypertension results from extensive
arteriolar and capillary damage through pressure. The cotton-
wool spots are regions of the nerve-fibre layer rendered
ischaemic by arteriolar closure. The linear haemorrhages in the
nerve-fibre layer presumably arise from similarly damaged
vessels. Papilloedema appears to result from local vascular
damage in the nerve head, similar to that seen in the retinal
vessels.

Garner et al. point out that an excessive rise in arterial
pressure is accompanied by failure of tissue blood-flow
autoregulation. The vascular beds of the brain and kidney are
capable of maintaining a constant blood flow in the face of
pressure variations by local variations in vascular resistance.
Above certain levels of pressure this autoregulation breaks
down, and flow rises with further increase in pressure. This
phenomenon must represent a local failure of resistance.
Skinhoj and Strandgaard5 have shown that cerebral auto-
regulation may fail above pressures of 150 mm Hg or more.
Dilatation as a result of carbon dioxide intoxication can result
in failure of autoregulation at lower pressures. Widespread
arteriolar dilatation in the gut, with vascular damage, has been
observed at similar pressures in rats.3 The polyuria and salt-
wasting observed in experimental hypertension at systolic
pressures of 180 mm Hg or more may represent failure of
autoregulation in the kidney.6
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