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PHYSIOLOGICAL EFFECTS OF BED REST
SIR,-Dr Natelson (Jan. 2, p. 51) describes physiological

modifications observed in adults on bed rest. for 5 days. He chose
bed rest as "the best earth-bound way to simulate,the weightlessness
of space". We do not accept that bed reat alone satisfactorily
simulates the cardiovascular and hormonal modifications observed
in man during space flight. The most important consequence of
weightlessness is the redistribution of blood volume from the
infracardiac regions towards the right cardiac cavities and the head
(about 800 ml). 1,2 Furthermore, the effects (on blood pressure and
O plasma noradrenaline and cortisol) Natelson reports do not seem
very significant.
The method used in our laboratory to simulate the cardiovascular,
metabolic, and hormonal modifications observed during space
flight consists of bed rest in an anti-orthostatic position at -4°,
ead down, for 7 days. During a first experiment (Relax I) with four
ealthy young volunteers we found significant modifications of
ormonal and metabolic indices involved in blood volume
egulation. The haematocrit rose from 43 . 5*1 . 5 to 46.8±0.9%
p<0 . 001); the plasma sodium fell from 138 . 1±0 . 5 to l363±0'7
mol (p <0 . 01), plasma renin activity fell significantly at first and
en rose and the plasma aldosterone rose after the 24th hour (see
we also noted increased diuresis, sodium depletion and
aldosterone outflow (see figure). The volunteers presented with the
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Plasma aldoste ro ne and renin activity and ut < ine aldosterone and
volume in volunteers on bed rest in the head-down position.

classic clinical picture of cephalic congestion, feeling of head
fullness, venous dilatation in the fundus ofeye, marked facial oedema
(particularly palpebral), and headache. Blood pressure was not
significantly modified; heart rate decreased by 22% until the fourth
day (p<0.00l).
During the second experiment (Relax 11) we f4und a significant
increase in cerebral blood flow (+15 . 3±1 . 7 t it) with dilatation of
the right cardiac cavities and a rise in left-vent ocular ejection time.
These reactions were most striking during the!first 3 or 4 days,
and result from a redistribution of the body's fluid volumes toward
the cardiac cavities and the head away from the lower part of the
body. This provokes the Gauer-Henry rellex. 3 A new state of
Die tl in I.F. Space flight deconditioning and overview of I anr^ed space flight results.
NASASY 1971; no 269: 1-26.
2. l'arriw VV, Ilayesky RM, Gazenka 0 0. I f art and circuit; on under space conditions.
Acts Cordial 1968; 20: 105-29.
1. Goiter 011, Henry JP, Sicker 110, Wendt WE. Itart and lungs as a receptor region
controlling blood volume. Aw J PIysia$1951: 1671 786-91.
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equilibrium then ensues, These observations are identical to those
described by the cosmonauts during the early days of space flight.4'5
They are not produced by bed rest alone.
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METHANOL INTOXICATION
SIR,-The identity of the metabolite that accounts for the acidosis
associated with methanol intoxication is uncertain. One view is that
methanol is oxidised to formaldehyde and then to formic acid, and
that formic acid causes the acidosis. Smith et a1. 6 have described a
methanol-intoxicated patient whose blood pH was 6 . 78, serum
sodium 136, potassium 5 . 5, chloride 101, and standard bicarbonate
3 mmol/l. The anion gap was 37 . 5 mmol/l, which is about 21.5
mmol/l above the average normal level. Their patient had a serum
formate of 6 . 9 and lactate of 11 . 6 mmol/l, which together
accounted for nearly all the excess anion gap. They suggested that
pyruvate was reduced to lactate as the oxidation of methanol yielded
protons. Their patient clearly had lactic as well as formic acidosis,
but the question remains whether lactic acidosis is an inherent
metabolic consequence of methanol intoxication, or whether in
their patient (and perhaps others) the lactic acidosis was secondary
to circulatory failure, which can occur during severe methanol
poisoning. Smith et alb did not state whether their patient had
shock or imminent circulatory failure when the blood specimen was
obtained.
McMartin et al. 7 reported elevated whole blood formate
concentrations in two methanol-intoxicated patients, but the
information in their report makes it difficult to judge whether the
acidosis in those patients was due mainly to formic acid.
Studies in animals have given varying results, probably because
methanol is metabolised differently in various species. In studies in
monkeys by McMartin et al.,° whole blood formate concentrations
we re considerably increased but did not fully account for the
decreases of plasma bicarbonate; lactate measurements were not
reported. Clay et al., 9 however, found that the raised blood formate
concentrations in their methanol-intoxicated monkeys did almost
completely account for the decreases of plasma bicarbonate; plasma
lactate concentrations were only slightly increased.
The monkey experiments and clinical observations indicate that
formic acidosis is probably a major component of the metabolic
acidosis associated with methanol intoxication. It remains
uncertain, however, whether lactic acidosis is also a consistent
major component of the acidosis in humans and if so, whether such
lactic acidosis arises in the way Smith et al. suggest or is due to
shock. The question is important to answer because of Smith's
hypothesis that the lactic acid is formed from reduction of pyruvate
by protons derived from the oxidation of methanol. If this
hypothesis is correct it might be unwise to treat methanolintoxicated patients with ethanol because the metabolism of ethanol
could also increase lactic acid formation, as Smith et al. pointed out.
Department ofMedicine,
Albert Einstein College of Medicine,
Bronx, N.Y.10461, U.S.A..
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INFANT FEEL
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