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I.U.D.R. has some hepatotoxic effects and produces a leuco-
penia, and at the moment there is no convincing scientific
evidence that it is beneficial in encephalitis. It is certainly an
antiviral agent and from it may be developed something that
is useful.

There are other drugs, too, at the experimental stage in
animals, such as daunomycin, which inhibits DNA synthesis
and synthesis of DNA-dependent RNA. Actinomycin D, an
antibiotic derived from Streptomyces antibioticus, also inhibits
DNA viruses because it has an affinity for guanine. Because
of this it attaches itself to the DNA, and, possibly by altering
the molecular configuration of the nucleic acid, it blocks the
action of DNA-dependent RNA polymerase. There is also
rifampicin, which is believed to act directly on the DNA-
dependent RNA polymerase enzyme. So there is some hope
that there, may be an effective and safe antiviral agent in the
not too distant future.

Chronic Encephalomyelitides

Lastly, one must consider the management of the chronic
encephalomyelitides. So little is understood of the aetiological
factors in these conditions that apart from symptomatic therapy
the rest is guesswork. If there is a proliferative phenomenon
at work, as denoted by the intense gliosis seen in many of these
diseases, then it would be reasonable to try drugs such as
vincristine, 6-mercaptopurine, and methotrexate, as in malig-

nant disease generally. This would also apply if immuno-
logical mechanisms were concerned in the slowly progressive
disease.

In both acute and chronic encephalomyelitis changes of
personality, depression, and other psychiatric disturbances
occur. They should be treated on their own merits. E.C.T.
and antidepressive drugs are frequently helpful in treating
depressions after a viral C.N.S. disturbance. These forms of
therapy are not contraindicated even though one feels the
psychiatric disturbance has been induced by organic brain
damage. Treatment is frequently very helpful.

I am very grateful to Dr. G. Spencer and the staff of the Inten-
sive Therapy Unit at St. Thomas's Hospital for their help in the
preparation of this article.
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TODAY'S DRUGS
With the help of expert contributors we print in this section
notes on drugs in common, use.

Drugs for Diarrhoea

The physician who is called upon to treat a patient with
diarrhoea may elect to do so in one of several ways. Firstly,
he may elect to treat the diarrhoea as such, administering a
drug designed to reduce the number of bowel actions.
Secondly, he may elect to treat the cause of the diarrhoea
by administering an antibiotic or antiamoebic drug; or he may
feel it necessary to treat the results of the patient's diarrhoea
by replacing abnormal losses of water, electrolytes, protein, or
blood. Finally, he may adopt a therapeutic regimen which
combines two or more of these aims, his final decision being
based upon his assessment of the cause of the diarrhoea and
the clinical state of the patient.

Non-specific Therapy

Whatever the cause of diarrhoea, it is an unpleasant state
of affairs for the patient, and one well worth symptomatic
treatment in its own right. A variety of drugs exist which,
though they have little or no effect upon the cause of the
patient's diarrhoea, have the effect of reducing the number of
bowel actions. They are classified for convenience according
to their mode of action as adsorbent powders, opiates, and
anticholinergic drugs-though many preparations contain
combinations of these types of drug.
Adsorbent Powders.-This group of antidiarrhoeal drugs is

so named because it is claimed that they adsorb harmful sub-

stances within the lumen of the bowel, though it is far from
clear that this is in fact their mode of action. Charcoal, for
example, which is occasionally used, is a highly effective
adsorbent of gases in a dry state. But whether it can materially
affect the gaseous content of the distended bowel is another
matter entirely. Kaolin, which may be administered either
as a compound powder (adult dose 2-10 g.), or as a mixture
(adult dose 15-30 ml.), is another adsorbent which is effective
against bacteria and toxins, though what degree of activity it
retains by the time it reaches the large bowel is debatable.
One of the very few side-effects reported following the use of
kaolin is granuloma of the stomach.' Another adsorbent
sometimes used is pectin, a carbohydrate product containing
polygalacturonic acid, which is found in raw apples and the
rind of citrus fruits. The mode of action of the drug is again
unknown, though it has been suggested that large amounts
of unchanged pectin reach the colon in patients suffering from
diarrhoea, and that its subsequent breakdown to various acid
products provides an unfavourable environment for the
invading bacteria2. None the less, despite the uncertainty
surrounding their mode of action, the adsorbent drugs often
have an undoubted antidiarrhoeal effect.
Opium Derivatives.-Opium and a number of allied drugs

may be valuable in the treatment of diarrhoea by virtue of
their action on the smooth muscle of the bowel which leads
to a reduction in peristalsis. They are often given in combina-
tion with other drugs, such as kaolin, and this applies particu-
larly to both opium itself and morphine. On the other hand,
codeine is often administered on its own as codeine phosphate
in a dose of 15-60 mg. Pethidine has little effect upon
diarrhoea and should not be used in this context.
The clinical usefulness of this group of drugs in the treat-

ment of diarrhoea depends upon one feature-the dosage
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Today's Drugs
required to suppress diarrhoea is generally lower than the dose
required to produce many of their undesirable side-effects.
Certainly in the dosage usually required for the management
of diarrhoea other major effects such as narcosis and respiratory
depression are extremely rare, though minor side-effects such
as dizziness and nausea may occur after the prolonged use
of large doses of codeine phosphate. One further problem
associated with their use is variability in individual response,
so that a dose level which is barely adequate to suppress one
patient's diarrhoea may produce severe constipation in
another.

Anticholinergic Drugs.-The use of anticholinergic drugs,
such as atropine, belladonna, and propantheline, in the treat-
ment of patients with diarrhoea has been increasing in recent
years, but the rationale for their use is difficult to understand.
They act by decreasing gastrointestinal motility and tone,
and hence their use in treating diarrhoea seems conditional
upon the assertion that the patient's diarrhoea is itself due to
an excess of smooth muscle contraction. But this is far from
proved, and indeed there is increasing evidence that excessive
activity of the colonic musculature may equally be found -in
constipated patients.

Moreover, there is a price to be paid for any beneficial
activity which anticholinergic drugs may have, in the shape
of such side-effects as dryness of the mouth, dizziness, and
blurring of vision. Intestinal paralysis may follow large doses
of these drugs, and acute glaucoma is a danger in the elderly.
Thus, though they may have some use in the relid of intestinal
spasm and its associated pain, their role in the treatment of
diarrhoea per se is hard to follow, and their undoubted side-
effects should make the physician wary of large dosage or
prolonged use.

Combination of Drugs
Of the many and varied combinations of drugs which have

been used in the treatment of diarrhoea, perhaps two deserve
special mention. Kaolin and morphine mixture B.P.C., in a
dose of 15-30 ml. four to six hourly, is used perhaps more
than any other preparation in the symptomatic treatment of
diarrhoea. It combines the adsorbent effect of kaolin With
the reduction in intestinal motility produced by the 0-7 mg. of
anhydrous morphine contained in each 10 ml. of the mixture.
A similar preparation, chalk and opium mixture B.P.C., is.
more suitable for children in a dosage of 5-10 ml. These
mixtures are widely used, and often provide symptomatic
relief; but it should be remembered that they do very little
to remove the cause of the patient's diarrhoea. Hence their
use is chiefly in treating acute self-limiting diarrhoea, and
their long-term administration should be viewed with caution.
Lomotil is a combination of the codeine derivative diphen-

oxylate hydrochloride (2-5 mg.), and atropine sulphate in a

dose of 0-025 mg.; a combination of drugs which might be
expected to have both antispasmodic and antidiarrhoeal
properties. Its chief use seems to be in cases of acute gastro-

enteritis. In clinical practice, Lomotil produces somewhat
variable results; and in view of its potential side-effects (nausea,
vomiting, dizziness, pruritus, and depression) it is difficult to see

what advantage it offers over simpler remedies like codeine
phosphate as an antidiarrhoeal agent.

Specific Therapy
The value of specific therapy in the management of patients

with- diarrhoea has been a controversial topic in recent years,
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and in particular this controversy has centred on the role of
antibiotics.

Except in certain well-defined circumstances-such as
typhoid fever and possibly some forms of bacillary dysentery

there is very little place for antibiotics in the routine
management of patients suffering from diarrhoea. Even in
the case of infectious diarrhoea there is rarely much use for
antibiotics. Often they are administered on the flimsiest of
pretexts. (The rationale of giving penicillin to a patient whose
diarrhoea results from staphylococcal food-poisoning or a viral
infection is especially hard to follow.) Rarely do they achieve
much benefit.
Moreover, they have serious side-effects. Tetracyclines may

actually increase rather than reduce diarrhoea, while the toxic
effects of chloramphenicol such as the " grey " syndrome and
marrow apIesia have recently been the subject of adverse com-
ment by the Committee on the Safety of Drugs.3 Further-
more, the alteration in bowel flora which they produce may
have serious results. Antibiotic resistance may be induced,
and this may then be transferred to other organisms.4 Use of
broad-spectrum antibiotics' may produce a superimposed
monilial infection or a sta-phylococcal enteritis--4n either case
with disastrous effects. Finally, use of an antibiotic may both
prolong the carrier stage and increase the chance of relapse.'
In short, their potential hazards are such as to prohibit their
use entirely until sorte clear-cut indication exists-and hence
until the cause od the patient's diarrhoea is established.
A fresh urgency has been given to this problem by the

increasing use of preparations designed to alleviate the effects
of " summer " or " traveller's " diarrhoea. As holiday-makers
and tourists venture further and further afield, it increasingly
seems standard practice to carry some form of preparation
to combat the apparently inevitable gastrointestinal upset.
As long as such self-medication is restricted to symptomatic

treatment (such as, for example, kaolin or pectin) then there
may well be something to be said for it, especially if the
traveller is visiting areas where diarrhoea is endemic among
the local population. But many of these preparations contain
a wide variety of antibiotics as well. Ivax and Neovax con-
tain not only kaolin but also neomycin and a sulphonamide;
Lomotil (q.v.) can also be obtained in combination with
neomycin; whilst NeoSulfazon is compounded of neomycin,.
framycetin, sulphaguanidine, phthalylsulphathiazole, kaolin,
and pectin.

In view of the potential adverse effects of these varying
antibiotics, the wary traveller might do well indeed to avoid
the twin evils of self-medication and polypharmacy, and to
restrict himself to simple symptomatic remedies. Better still,
he should insure himself adequately, so that he may obtain
competent medical advice from a practitioner familiar with
the local conditions. In short, for transient diarrhoea, self-
medication with an empirical antibiotic regimen must surely
court disaster.

Supportive Therapy
If the patient's diarrhoea is either severe or prolonged, one

of the most important aspects of treatment is the replacement
of water and electrolytes, vitamins, proteins, and so on. The
details of such management have recently been discussed in
the B.M.Y.6 Finally, it goes without saying that cases of pro-
longed and severe diarrhoea, whatever the cause, should be
managed in hospital-where frequent biochemical estimations
can be carried out and where these patients can be provided
with the intensive medical and nursing care which they merit.
Home treatment of a patient with prolonged seve diarrhoea
is ambitious in the case of an adult, and downright foolhardy
in the case of a child.

6 December 1969
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ANY QUESTIONS?

We publish below a selection of questions and answers of general interest.

Reliability of Tuberculin Test

Q.-Is the tuberculin test positive in any
non-tuberculous condition, and does this
affect its reliability?
A.-The tuberculin skin test-evidence of

a delayed type of hypersensitivity to antigens
extracted from Mycobacterium tuberculosis-
shows some evidence of the feature, common
to all immunological reactions, of cross-
reactivity. It is, however, quite exceptionally
specific in that cross-reactivity is confined to
other mycobacteria, including strains of
Mycobacterium tuberculosis, usually patho-
genic to hosts other than the human (which
may also be pathogenic to the human fre-
quently or occasionally-for instance, the
bovine or avian strains) or other mycobacteria
such as Mycobacterium leprae.

This view is based on clinical observation
and on experimental work, but the interpreta-
tion of the former is difficult, since many of
the human population have positive tuber-
culin reactions whether they are ill or not
and whether the disease they have is due
to infection by Mycobacterium tuberculosis
or not.

Clearly, then, the tuberculin test can be
positive in many patients with " non-
tuberculous conditions," but, with the excep-
tion of leprosy, this must be regarded as
coincidental. The possibility also arises, of
course, that the test may be negative in
patients whose disease is due to Myco-
bacterium tuberculosis, but in spite of these
limitations the test is an extremely valuable
epidemiological one.

Smallpox Vaccination in Pregnancy

Q.-Is smallpox vaccination (either prim-
ary vaccination or revaccination) contra-
indicated in the first trimester of pregnancy ?

A.-Pregnancy should be regarded as a
contraindication to smallpox vaccination
except in smallpox endemic areas.

Vaccination does not give rise to congenital
defects of the kind produced by rubella, but
nevertheless it constitutes a hazard to the
fetus. This is evident from the results
of a number of retrospective studies on the
effects of vaccination on the incidence of
congenital deformities, stillbirths, and abor-
dions, though in one study' the rate of fetal
loss was found to be 24% among vaccinated
women compared with 13% in women not
vaccinated during pregnancy. The results of

these studies have been reviewed elsewhere.2 3

Fetal vaccinia is obviously a rare condition,
since only about 20 cases have been reported
since 1932.' 6 It is associated only with
primary vaccination, but is not confined to
any particular period of pregnancy. There
is little evidence to suggest that revaccination
of a pregnant woman who has evidence of
a previous successful primary vaccination
constitutes a risk to the fetus. Nevertheless,
it seems undesirable to expose a fetus to the
risk of a viral infection unless circumstances
demand that the woman be vaccinated.
The health authorities of a country may

take into account a vaccination exemption
certificate issued to a pregnant woman.
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Radiation Dose and Fetal Abnormality

Q.-Could a precise statement be given of
the added risk of a congenital deformity
occurring in an infant whose mother had a
barium meal five days before missing her
first period? The time of fluoroscopy and
the number of films taken were average for
any barium meal and the dose could be taken
as 1,285±525 mr. If no precise answer can
be given is it reasonable to assume that there
must be some risk?

A.-Any precise statement of added risk
requires a precise knowledge of two things:
first, the radiation dose in the tissue-in this
case the implantation site of the fertilized
egg in the endometrium-and, secondly, the
relation between tissue dose and the kind of
damage under consideration-in this case
congenital deformities resulting from radia-
tion exposure of an embryo at, say, 9 days
of age or a little older.
The dose quoted is presumably the dose

in the skin overlying stomach or duodenum,
and its low value compared with what was
customary 10 years ago' suggests that pre-
cautions against unnecessary exposure of
other tissues were satisfactory. Depending
on technical details, the dose in the uterus
will have been smaller (10%) or very much
smaller (1%). Even though information for
deducing the exact value is not given, it can

be concluded that the uterine dose is unlikely
to have been of the same order as a year's
exposure to natural background and is more
likely to have been a small fraction of this.
There is no quantitative evidence about the

relationship of radiation dose and frequency
of congenital abnormalities in man, so a
precise answer cannot be given to the first
question asked. It seems inevitable that there
must be some risk of induction of abnormality
in an embryo from any radiation exposure,
however small, but in a case like the one
described that risk can be regarded as
negligible. Some 2-4% of all live-born
infants suffer from gross congenital defects
anyway, and it is certain that the additional
risk from an exposure like that mentioned
would be statistically undetectable.
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Notes and Comments
Ultrasound.-Miss M. K. PATRICK, Super-

intendent Physiotherapist, the General Hospital,
Birmingham 4, writes: With reference to the
answer to this question ("Any Questions?"
6 September, p. 580), for the last 15 years
physiotherapists who have a serious approach
to their treatments and their rationale have been
using a pulsed-beam output of ultrasound. This
pulse: beam reduces the heating effect (caused
by cell activity) to an insignificance. Ultra-
sound would be given for the " micro-massage "
at depth that has long been proved to be of the
greatest benefit to a recent tennis elbow. No
physiotherapist would consider wasting his
skilled time, or his patient's, by giving radiant
heat. Tissue damage with ultrasound is the
known effect of high frequency ultrasound and
is used by surgeons to destroy tissues. The one
megacycle frequency, which is the one chosen
for physiotherapy, cannot cause damage to
normal body tissue. The intensity of these
machines is restricted to 3W./cm.', which is well
within the international standard of safety.
OUR EXPERT replies: As I previously stated,

I am not aware of any convincing scientific
evidence that ultrasound has any effects on tissue
other tnan heating. The theoretical " micro-
massage " effect has not been proved in vivo.
Indeed, in a small pilot trial that I conducted
on superficial bruising no effect was evident.
Furthermore, massage, either superficial or deep,
and sometimes ultrasound, has failed to benefit
many cases of chronic tennis elbow sent to my
clinic. Almost invariably lasting relief is achieved
by local steroid injection. This frees the over-
worked physiotherapist to concentrate on more
essential tasks.
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