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on to an aqueous surface. A suspension ofparticulate surfactant
inserted into the trachea of premature rabbits aids lung
expansion, gas retention, oxygenation, and survival time.9-'2
Studies on surfactant-depleted rats have shown that instilled
or nebulised dipalmitoyl phosphatidylcholine, or nebulised
natural surfactant, has little effect on lung residual capacity
but that when a surfactant suspension is instilled there is a
striking increase.13

This evidence suggests that a mist ofphospholipid liposomes
is unlikely to be useful in treating RDS but that relatively dry
surfactant particles placed in the bronchi would spread to the
alveoli and be effective. If synthetic surfactant is to work it
must be given early-before atelectasis and hyaline membranes
block the alveoli. A mixture of phospholipids in a dry form, a
technique of administration, and the right dose may provide
the basis for a specific treatment for the respiratory distress
syndrome.
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Dichloroacetate
A new approach to the treatment of lactic acidosis has come
from the use of dichloroacetate. This organic acid lowers
blood glucose concentrations in diabeticl 2 and starved normal
animals3 through activation of the enzyme pyruvate dehydro-
genase by inhibition of pyruvate dehydrogenase kinase, the
enzyme converting pyruvate dehydrogenase from its active
to inactive form.4 5 The resultant increase in oxidation of
pyruvate in peripheral tissues reduces the supply of
gluconeogenic substrates such as lactate, pyruvate, and
alanine to the liver, thus diminishing resynthesis of glucose
via the Cori and alanine cycles.3

Recently Stacpoole et a16 gave dichloroacetate (3-4 g/day
for six to seven days) to maturity-onset diabetics and found a
24% reduction in fasting blood glucose concentrations and
even bigger falls in plasma lactate concentration (73%) and
plasma alanine concentration (82%).

Since treating maturity-onset diabetes with biguanides
increases the circulating concentrations of lactate and alanine7
Standl et a18 examined the effects of adding dichloroacetate
(400 mg/day) to treatment with buformin. They found no
differences in blood glucose, lactate, or ketone concentrations
over a normal day. The discrepancy between these results
and those of Stacpoole et a16 must have been due to the
different doses of dichloroacetate which were used. Standl
et a18 did find, however, that the effect of exercise in raising

lactate concentrations was reduced during treatment with
dichloroacetate.

Stacpoole et a16 also observed an effect on circulating
lipids: the fasting concentration of plasma cholesterol was
reduced by 22% and of triglycerides by 61%. The mechanism
by which dichloroacetate produces these effects is unknown,
though the effect on triglycerides may be due to enhanced
oxidation to ketone bodies. Concentrations of ketone bodies
rise during dichloroacetate treatment in animals9 and man6;
this may be due either to enhanced oxidation of triglycerides
or to increased production of acetyl CoA from pyruvate.
Indeed, the action of dichloroacetate in raising circulating
concentrations of ketone bodies (due to enhanced ketogenesis
or decreased peripheral utilisation) provides grounds for
reservation about its use in maturity-onset diabetics. Longer-
term treatment will be needed to see if the effect persists.
For the time being, treatment with a combination of biguanides
and dichloroacetate must be considered of doubtful value,
since maturity-onset diabetics treated by biguanides have
raised blood ketone body concentrations,7 which may be
further raised by dichloroacetate.
Where the mechanism of action of dichloroacetate is

likely to be valuable is in treating lactic acidosis. It is effective
in preventing the hyperlactataemia associated with giving
phenformin to animals9 and in correcting their mild
phenformin-induced lactic acidosis.10 The mortality rate of
biguanide-induced lactic acidosis in man is over half,11 and
this partly reflects how few successful treatment regimens
there are. Alkalinisation has been the mainstay of treatment-
aimed at raising the pH above the critical level below which
the liver ceases to consume lactate and starts to produce
it instead.12 Other approaches to treatment such as the
combination of insulin and glucose,'3 peritoneal dialysis, or
haemodialysis'4 have their supporters; they may be necessary
when hypoglycaemia is present or when alkalinisation in the
presence of oliguria or anuria leads to sodium overload, but
they have not been shown to reduce the mortality rate.
Few cases of lactic acidosis in diabetics have been treated

by dichloroacetate,15 16 and it is too early to assess the effective-
ness of the regimen. Moreover, there has been some severe
criticism of the published reports."7 In severe phenformin-
induced lactic acidosis in rats, however, dichloroacetate was
not effective in reversing the acidosis when used alone.10
Clearly it should not be used to the exclusion of other modes
of treatment. Nevertheless, the exciting combination of
hypoglycaemic, hypolactataemic, and hypolipidaemic effects
in one compound merit further evaluation.
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