
BRITISH MEDICAL JOURNAL
LONDON SATURDAY 2 AUGUST 1969

Pointers
Obstetric Analgesia: Comparison of methoxy-
flurane with nitrous oxide given in continuously
adjusted concentration by an anaesthetist showed
them to be almost equally effective obstetric
analgesics (p. 255); Comparison of intermittent
self-administration of the two gases showed
methoxyflurane to be a more effective analgesic,
and it produced less nausea and vomiting than
nitrous oxide (p. 259) ; Field trial in 1,257
patients supports use of methoxyflurane in mid-
wifery practice and confirms that the objective
method used for screening an inhalational agent
is satisfactory (p. 263).
Serum Hepatitis: In outbreak among staff of
haemodialysis unit a disproportionate number of
patients were of blood group 0, and most severe
cases also had this blood group (p. 268)..
Filter-tipped Cigarettes: Bronchial reactivity to
cigarette and cigar-tobacco smoke was reduced
in heavy smokers by increasing the retention
efficiency of the filters (p. 269).
Sickle-cell Anaemia: No evidence of metabolic
acidosis during " painful crises " found in 10
adults. This could explain failure of alkalis in
treatment (p. 271).
Typhoid Perforation: Treatment by laparotomy
with closure and drainage in 121 cases gave
mortality of 30%, but mortality rose to 76%
when surgery was performed more than 5 days
after perforation (p. 273).
Response to Fructose: Catabolite of fructose
may be responsible for rise in plasma insulin
and corticoid levels found in 12 normal subjects
and in seven diabetics (p. 277).
Rheumatoid Arthritis: Anti-inflammatory
effects of salicylate and indomethacin studied by
radioisotopic method. Only indomethacin
cleared isotope from the joint (p. 278).
Respiratory Distress : Rare cause (p. 281).
Shoulder Joint: Diagnosis and management of
its disorders (p. 283).
Today's Drugs: Oestrogens (p. 285).
Sterilizing Astronauts: Worthwhile ? See p.
251.
Community Nursing Services: Total attachment
in Southampton of midwives, health visitors,
and home nurses to general practices (p. 291).
Personal View: Dr. H. B. Trumper (p. 294).
Correspondence: Letters on cervical smears, Rh
immunization, spirit-stored syringes, transplant
donors, therapeutic abortion, radiographers' pay,
toxicity of oral contraceptives, and books for
Commonwealth nurses (pp. 295-302).
Motoring: Strange noises (p. 305).
Parliament: Specialist registers and vouchers
for immigrant doctors (p. 307).
Paternity Tests: Refusal upheld (p. 308).
G.M.S. Committee: Supplement, p. 91.
Armed Forces Committee: Supplement, p. 93.

Bacteria of the Gut
One of the first things that a primitive creature anxious to evolve and
venture into the hostile world must do is to give up the convenient practice
of absorbing nutrients and discharging waste through its outer membrane.
The simple solution to this complex problem was to invaginate the outer
membrane to form a tube down the middle. Materials from the environ-
ment still have free access to it, while the remaining outer membrane
becomes a tough protective coat. In a world crowded with all manner

of other creatures constantly presented to the internal and now very
different external surface it is inevitable that with the passage of a few
millennia some will find conditions of growth on these surfaces to their
liking and take up residence there.

Faced at this late stage with quantities of bacteria on the skin and in
the gut of man, we are inclined to ask, What are all these germs doing
there ? The answer is that they are almost certainly minding their own
business as quietly as possible, or they (or the host) would not be there.
But things might be very different without them. In germ-free animals,
for example, the intestinal villi grow in an exuberant way, which makes it
plain how much the same structures in free-living animals have been
stunted by their germ loads.' It has long been a popular idea that gut
bacteria might interfere with absorption either by some effect on the
mucosa or by diverting food from the host, like myriads of mini-tape-
worms. Added to this is the disagreeable possibility that products liber-
ated by bacteria might be poisonous to the host-a possibility which
excited much interest in the heyday of " auto-intoxication," but is now
regarded of special importance only where the normal hepatic detoxifi-
cation is unavailable, as in cirrhotic patients with porta-caval anastomoses.2
At the same time, since bacteria possess all sorts of remarkable metabolic
capabilities, they might manufacture substances useful to the host, like
vitamins, or reduce to absorbable morsels components of food which the
host is unable to digest.
One of the factors likely to be important in determining the outcome

of any such effects of bacteria is their location in the gut. Absorption of
any product is more likely to take place from the small bowel than the
large, but, unlike many rodents,' man does not normally support a resident
bacterial population above the lower ileum. Organisms swallowed with.
saliva may soon succumb in the acid of the stomach. In the achlorhydric
person much greater numbers survive, but the concentration of organisms
progressively declines along the upper gut, until the mid-jejunum is found
to contain only a few migrating germs.4 The progressive fall in count
through the upper gut appears to be due to peristaltic activity hurrying
organisms along faster than they can be replaced by multiplication.5 The
organisms are predominantly Gram-positive, and the typical Gram-
negative flora, both aerobic and anaerobic, of the faeces is poorly
represented.
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As the large bowel with its massive content of germs is

approached the counts in the lower ileum increase and assume
the composition typical of faeces with its predominant
anaerobes and the characteristic enterobacteria. While this
huge complex of organisms, singly and in concert, may
synthesize and degrade all manner of compounds, it is
arguable how well the products will be absorbed from the
large bowel. In the rat, in which intestinal bacteria
synthesize a useful contribution to its vitamin requirements,
the bacterial products are principally absorbed through the
small bowel by coprophagy.'

If the bowel is obstructed or a segment is sequestrated
from the main stream, bacteria accumulate in the affected
segment, and their metabolic activities have been thought to
play a part in the " blind-loop syndrome."6

It may in fact turn out to be very difficult to analyse the
metabolic activities of the bacteria in the gut. Bacteriologists
have, understandably, looked on the complete systematic
analysis of the extraordinarily complex flora of the gut as
a daunting task. With increasing familiarity it is -beginning
to appear as though the difficulties foreseen are as nothing
compared with the difficulties unforeseen. Perhaps the most
important realization is that the accepted stability of the gut

flora, which evidently plays a major part in resisting the
incursion of harmful species,7 may in one important respect
be more apparent than real. Even where the total representa-
tion of species remains the same, important changes in meta-
bolic activity may occur within species. Though the count
of a particular organism may remain the same, the strain
intially present may be replaced by another8 with new activi-
ties which can affect the well-being of the host in a different
way. To understand fully what the bacteria are doing in the
gut it may be necessary to produce not only a complete map
of bacterial species but, within each species, a map of
metabolic activity.

Dubos, R. J., Savage, D. C., and Schaedler, R. W., Diseases of the
Colon and Rectum, 1967, 10, 23.

2 Chalmers, T. C., New England 7ournal of Medicine, 1960, 263, 23 and
77.

Hotzel, D., and Barnes, R. H., Vitamins and Hormones, 1966, 24, 115.
' Drasar, B. S., Shiner, M., and McLeod, G. M., Gastroenterology, 1969,

56, 71.
5 Dixon, J. M. S., Yournal of Pathology and Bacteriology, 1960, 79, 131.
6 Tabaqchali, S., and Booth, C. C., British Medical Bulletin, 1967, 23,

285.
7 Ozawa, A., and Freter, R., Journal of Infectious Diseases, 1964, 114,

235.
8 Spencer, A. G., et al., Lancet, 1968, 2, 839.

Living on the Moon
Twelve years ago a leading article in this journal,' stimulated
by the then recent launch of the first Russian sputnik, and
entitled "Man on the Moon," discussed the medical problems
of living on that inhospitable body if ever the occasion should
arise. How far has the outlook on these problems changed
since then ?
One of the biggest difficulties was the seeming impossi-

bility of producing a pressurized space suit which would
allow the limbs to be fully mobile. In fact, at that time the
only solution seemed to be a self-propelling cylinder with
artificial limb-like projections operated by the astronaut
inside. Now the engineers have managed to solve the
problem within limits, helped by the presence of a pure
oxygen atmosphere inside the suit, which allows normal
pressure to be reduced to about one-fifth of an atmosphere.
But evidently there is still the problem of moving the head
on the neck, because each astronaut needed verbal guidance
from the other to climb back up the ladder into the lunar
module. Furthermore, one had to ask the other whether
the pocket above his knee was open, and he needed guidance
to put anything into it.
The art of walking on the moon had already been practised

on earth with a " simulator " which relieved the walker of
five-sixths of his weight. It had been found difficult to get
a proper grip on the ground when trying to go forward, and
in fact, as was seen on television, the moonwalkers adopted
a kind of slow, slightly prancing motion such as one uses on
earth when walking on ice or loose sand. As Edwin Aldrin
said: " You do have to be rather careful to keep track of
where your centre of mass is. Sometimes it takes about two
or three paces to make sure you've got your feet underneath
you." But at least neither they nor their module sank into

a kilometre-deep sea of dust, as one astronomer had pro-
phesied some years back. Their feet sank in only an eighth
of an inch (3 mm.) and the module's " foot pads " an inch or
two (2-5 cm.).

Vision in the vacuum of space, with a brilliant sun but no
haze to diffuse its light, so that every surface is either
dazzlingly bright or virtually invisible, can present problems
which were already foreseen 12 years ago.2 Assembling
structures in orbit might be particularly difficult on this
account; but even on the moon, where much reflected light
can penetrate the shadows, Aldrin said: "It's quite dark
here in the shadow " (of the module) " and a little hard for
me to see if I have good footing."

Little was known of radiation dangers 12 years ago.
Cosmic rays alone were being investigated, as the radiation
belts were not discovered till 1958, and the damaging power
of solar flares was not yet realized. Unfortunately informa-
tion about methods of protection seems to be receding more
and more into the " classified" category. We know that
before an Apollo flight a satellite is sent up in a highly
eccentric orbit, stretching more than half-way to the moon,
to detect and report changes in the strength of the " solar
wind." We are allowed to know that Armstrong and Aldrin
received " no serious dose " of radiation owing to the pro-
tection of their suits. However, for longer stays on the moon
it will be necessary either to live underground or to build a
shelter of moon material, not only to keep off radiation but
as a protection against meteorites, whose past activities
are shown by the great number of tiny craters seen by the
astronauts, some only a foot or so (30 cm.) in diameter.
The only attempt to dig into the surface this time was by
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