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importance when compared with the findings in a parallel test
with a later specimen. (2) All blood specimens should be
obtained before meals to avoid a lipaemic sample. (3) The
duration of illness and the date (or day of disease) on which
the serum was obtained should be clearly stated. The date of
admission to hospital is irrelevant. (4) The dosages and dates
of any antibiotic treatment should be given to help in deciding
whether the results of the tests may have been influenced by
such treatment.
A " genus-specific " antigen for use in complement fixation

tests is available in most laboratories of the Public Health
Laboratory Service. This antigen detects current or recent
leptospiral infections in man. The test has already proved to
be a most useful screening method, the results of which correlate
very well with those of a microscopical agglutination test with
suspensions representing all the recognized serogroups.

I am grateful to Sir J. W. Howie, Director of the Public Health
Laboratory Service, for commenting on the draft of this article; to
Dr. T. M. Pollock and Mrs. E. D. Vernon, of the Epidemiological
Research Laboratory, Central Public Health Laboratories (Colin-
dale), for the information presented in Table II; and to Dr. Charles
Wilcocks, Editor of the Transactions of the Royal Society of Tropical
Medicine and Hygiene, for permission to draw freely on the material
and figures in a previous publication (Turner, 1967).
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TODAY'S DRUGS
With the help of expert contributors we print in this section
notes on drugs in current use.

Vitamin P
In 1936 Szent-Gy6rgyi described the properties of an extract
of lemons which he named " citrin." He claimed that it could
prolong the lives of animals dying of scurvy and markedly
reduce their haemorrhagic symptoms. The active ingredient,
which he also prepared from red peppers, was christened
vitamin P (" in honour of permeability and paprika "), and
it was thought that a petechial syndrome corresponding to
deficiency of the new vitamin would soon be established; or
possibly that scurvy would prove redefinable as a combined
deficiency of vitamins C and P.

Subsequent experience failed to substantiate these suggestions.
No condition representing lack of vitamin P has ever been
satisfactorily demonstrated. The original preparation of citrin
probably influenced the survival of scorbutic animals because
of contaminating traces of ascorbic acid.

All compounds having vitamin P activity were soon identified
as flavone derivatives; the title "vitamin P" has long been
abandoned. Today the generic term " bioflavonoids " is uni-
versally accepted for these substances, of which at least two
were probably present in Szent-Gyorgyi's original citrin. They
are yellow pigments, extensively distributed in fruit and green
leaves. Particularly high concentrations occur in blackcurrants,
rose-hips, and citrus fruit. Rutin, hesperidin, and quercitin
have been the most widely studied. All bioflavonoids show a
tendency for the ring structure to open at a specific position,
when chalcones are formed. These compounds, like ascorbic
acid, act as powerful reducing agents. One theory maintains
that flavonoids are active only after this conversion, and the
soluble stable chalcone, hesperidin methyl chalcone, has been
studied and used therapeutically.
E
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Pharmacology

Though not essential for the normal function of capillary
vessels the bioflavonoids can apparently affect their behaviour.
How this influence is exerted and its magnitude are both dis-
puted. After parenteral administration they have a weak
vasoconstrictor action on the capillary bed ; it has been
suggested, but never convincingly demonstrated, that this is due
to inhibition of adrenaline oxidation. In addition they decrease
capillary permeability and fragility both under normal con-
ditions and after damage by various physical and chemical
agents. This effect may be secondary to vasoconstriction.

Miscellaneous other effects include partial inhibition of tissue
inflammatory response and protection against the effects of
anaphylaxis and histamine administration.

Clinical Applications

Ever since Szent-Gydrgyi claimed to have successfully treated
a bleeding disorder with citrin there has been much interest in
the possible therapeutic potential of the bioflavonoids. In 1967
the American Drug Index listed more than 70 proprietary
preparations containing either rutin or hesperidin ; this reflected
the large number of therapeutic successes with bioflavonoids
reported in the past 30 years. Unfortunately more scrupulous
investigations have so frequently failed to justify initial optimism
that there is today no clinical field in which drugs such as rutin
and hesperidin are authoritatively recommended. The con-
tinued promotion of bioflavonoid derivatives makes it worth
briefly reviewing past attempts to find a therapeutic niche for
these drugs.
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Today's Drugs

The diseases for which bioflavonoids were recommended fall

into two categories. Firstly there are those for which a prima

facie case was made based on what was known of their aetiology

and of the pharmacology of the drugs; haemophilia, hereditary

haemorrhagic telangiectasia, and diabetic retinitis. Stefanini's

report' on treatment of haemophilia was initially encouraging,

but his results could not be confirmed by the American National

Haemophilic Foundation's more extensive investigation.2 Nor

is there consistent evidence of benefit in telangiectatic subjects.

Diabetic retinitis has been the object of several investigations.

In one paper3 it was stated that among 100 unselected diabetics

40% manifested increased cutaneous capillary fragility. In this

group the incidence of retinitis was 65% ; when capillary

function was normal the incidence was as low as 2%. Rutin
was said to normalize the capillary fragility, but unfortunately
it failed to improve the retinal lesions. The impression gained

from this and more recent work4 is that a genuine capillary

defect responding to bioflavonoids may exist as a diabetic com-

plication, but that it is either not the cause of retinitis or

bioflavonoids for some reason influence only vessels outside the
retina.
A similar state of affairs may exist in the case of hyper-

tension. In 1944 it was claimed5 that some hypertensive subjects
can be shown to have greater capillary fragility than normal;
this feature is accompanied by, and was presumed to cause, a

higher risk of retinal haemorrhage, cerebrovascular accidents,
and death. Moreover, unlike the example of diabetes, bioflavo-
noids were said to reduce both the increased capillary fragility
and the complication rate. Subsequent work, however, did not

substantiate this report consistently ; even the existence of a

hypertensive capillary defect seems doubtful.

In 1962 cutaneous capillary weakness was described in cases

of menorrhagia' and benefit from treatment with a bioflavonoid-
ascorbic acid preparation was claimed. Whether or not one of
these two drugs has a place in the treatment of this condition,
no further work appears to have been done.

The first category of diseases treated with bioflavonoids is
concluded by disorders such as rheumatoid arthritis and
rheumatic fever in which workers have tried to exploit these
drugs' anti-inflammatory properties. Once again, however, the
case for the bioflavonoids is unproved.

In addition to these disorders in which a plausible rationale
for bioflavonoid therapy was put forward there was a large
group in which treatment was empirical. So large was this
category at one stage that it was claimed that almost any

disease benefited from treatment with bioflavonoids. The
inclusion of the common cold was supported by one trial7;
inevitably there arose great commercial interest in a group of
drugs which would be annually indicated for almost every

member of the population.

As the extensive literature on the bioflavonoids accumulated
several important facts emerged. Firstly their reported efficacy
seemed to be in inverse relation to the standard of experimental
design. When an adequately controlled double blind trial
involving 2,000 subjects was performed, for example, to confirm
the benefit claimed in upper respiratory infections, completely
negative results were obtained.8 In many other cases elimina-
tion of observer and subject bias dramatically reduced the drugs'
apparent powers. As Pearson( pointed out, "the therapeutic
studies of the bioflavonoids appear to suffer peculiarly from lack
of proper design."

It has been further queried whether oral administration of
these drugs is of any value, sinceithasbeenconvincinglyclaimed
by Clark and MacKay"° that humans and laboratory animals
absorb little or no bioflavonoid from the alimentary tract. The
authors also made the more general point that if plant pigments
were normally absorbed one could expect to pass appropriately
coloured urine after taking food such as grapes, wine, or berries.
Apparently contradictory work performed a few years later
showed that rutin, hesperidin, and quercitin all appear as
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urinary metabolites after being fed to rabbits and rats. This

work was not quantitative ; it seems likely that the absorption

of the insoluble bioflavonoids is variable and limited.

The comparison of clinical results with bioflavonoids is

further hindered by the use in some papers of such vaguely

described agents as "water soluble citrus bioflavonoids."

Haemophilia Foundation report2 quoted the dose of "citrus

bioflavonoid" but not the frequency with which it given.

Bioflavonoids Today

In 1957 a report to the American Medical Association

Councils on Food Nutrition and Drugs stated that until

controlled clinical studies " were carried out it must

cluded that the flavonoids are of little or no value

ment of disease." This verdict represented the

medical opinion on the bioflavonoids studied before 1957;

the following year, however, a new derivative prepared

which therapeutic success has been widely claimed.

It is a mixture of hydroxyethylrutosides and bears pro-

prietary name in this country of Paroven. In contrast drugs

such as rutin it is readily soluble in water.

conditions Tor which it has been most extensively

venous insufficiency of the lower limb and haemorrhoidal

ditions ; until recently its use has been almost entirely

to the Continent of Europe.

The treatment of varicose veins in the leg by surgery

favoured in Britain and in Scandinavia; in other parts

Europe and in Dublin injection therapy is popular.

for Paroven on the Continent is partly a reflection

conservative attitude. Understandably it particularly

advocated for patients who complain of painful, heavy, aching

legs with little or nothing to see in the way obviously

varicose superficial veins. The very subjective

symptoms, however, makes the inclusion of adequate

a trial essential ; too many investigators have

this requirement. The importance of this

strated by a trial" reported from Geneva six years ago.

jective improvement was obtained in 72% group

with Paroven; placebo, however, benefited many %

of patients, a difference which was found

significant.
A report on the use of Paroven in varicose appeared

last year in the Practitioner. 12 In a well-conducted

blind trial Fitzgerald found significant subjective improvement

with Paroven administered both alone conjunction

sclerosant therapy. Unfortunately no figures quoted.

objective signs of rash and oedema were possibly improved."

Although these results provide evidence drug

be pointed out that Haeger failed to repeat

double blind investigation in which a similar patients

were treated for the same period with slightly larger

This worker's wide experience of varicose

an authoritative result.

The beneficial effect of Paroven in haemorrhoid
first reported1 in 1957. This trial and many subsequent

have not been controlled; as with varicose veins, many

features are subjective. In addition, since

remitting course, there will be apparent patients

admission to the trial when they complain

and are not followed after they report improvement. again

the Practitioner last year published the report

trial of Paroven in this field.'4 Ninety-one patients

over five months; bleeding, severe pain, pruritus

improved significantly in the treated group, particularly

latter symptom. The more severe the symptoms

results appeared to be.

Paroven has also been used in treatment

pathy. Unfortunately, as became apparent
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the bioflavonoids, it may be possible to improve, as several
workers have done, cutaneous or conjunctival capillary resistance
without influencing retinal lesions to any degree. It is to be
hoped that trials at present in progress in Britain will yield
more encouraging results.

Advocates of the bioflavonoids may thus claim that further
work is justified by recent results. They have, however, recently
received two major setbacks in Britain and the United States.

In the U.S.A. since 1962 new drugs have been banned by
the F.D.A. unless they can be shown to be effective; previously
it was required only that they be safe. Recently the F.D.A.
and the National Academy of Sciences/National Research
Council have undertaken the formidable task of retrospectively
examining all drugs approved between 1938 and 1962, the
period during which most of the bioflavonoid preparations
appeared on the American market. In June 1968 the F.D.A.
announced its intention to withdraw approval for these drugs.
If, as appears likely, this decision survives an official hearing
and possible subsequent legal appeals, the bioflavonoids will
become illegal there.

In Britain less formality attends the classification of a drug
on the grounds of efficacy, since an adverse report cannot lead
to its suppression. The Joint Standing Committee on the
Classification of Proprietary Preparations provides, however, as
valuable a verdict as its American counterpart; its allocation

of Paroven to the category B.2 (" unacceptable preparations
. . . not of proven efficacy") in October 1968 must therefore
be a blow for its supporters. Hesperidin ascorbate, the only
other bioflavonoid so far appearing in Proplist, also gained a
B.2 classification.

Side-effects

There is no evidence that the bioflavonoids can give rise to
serious side-effects.
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ANY QUESTIONS ?
We publish below a selection of questions and answers of general interest.

Secondary Amenorrhoea in Adolescents
Q.-Is the cause of secondary amenorrhoea

of about a year's duration in adolescents
commonly psychological, and what is the
treatment ?

A.-It may be assumed that most girls
begin menstruation around the age of 13,
though some normally begin as early as 10,
and others normally do not begin before 17.
There are two types of amenorrhoea which
may be encountered in adolescence. At the
onset of menstruation the periods are often
irregular, and it is not unusual for a girl
to have one menstruation and then not to
menstruate again for a year or more. Unless
bleeding is heavy or prolonged no treatment
is required.

Older girls between 17 and 22 may experi-
ence what is commonly termed " environ-
mental " or " psychogenic " amenorrhoea.
In the second world war, when there was an
opportunity to observe menstrual habits in
about half a million young women in the
Services, it was found that 20% of girls who
left home for the first time because of the
call-up experienced spontaneous amenorrhoea
for varying periods between six months and
18 months. Spontaneous recovery was the
rule. This type of amenorrhoea is commonly
experienced by student nurses, under-
graduates, and other girls who leave home at
this particular time in their lives. It is, of
course, very important that any organic cause
for this is discovered, and certainly an exam-
ination of the girl should be carried out if
she is worried about the symptoms. Two
important causes include pulmonary tuber-
culosis, now fortunately rare, and anorexia
nervosa, and in the latter case it must be
remembered that menstruation may cease
before the loss of weight becomes apparent.

Because the normal girl with no more than
environmental -amenorrhoea can expect to
recover from this condition it is reasonable
to wait six months at least. If amenorrhoea
persists after this time it is reasonable te
start by giving substitution treatment. This
may be given in the form of ethinyl oestradiol
0.05 mg. twice a day for 10 days, followed
immediately by norethisterone (Primolut N.)
5 mg. three times a day for 10 days, the
course to be repeated after a week. Three
courses of treatment may be given and then
discontinued. If amenorrhoea persists after
discontinuing treatment there is possibly some
major endocrine disturbance, and the girl
should be referred for expert advice.

Virus Survival in Chlorinated Water

Q.-Can pathogenic viruses survive in a
chlorinated public water supply ?

A.-The short answer is "Yes." The
action of combined chlorine is so slow as to
be ineffective in practice. The time required
for inactivation increases with the increase
in the pH value, decreasing chlorine concen-
tration, and decreasing temperature.

Slow sand filtration would seem to be
much more effective. Robeck et al.,1 found
that when the rate of filtration was reduced
to 0.66 m./day no virus was detected in 10
effluent samples. Robeck et al. used de-
mineralized water, and it may well be that
river water with its rich biological film is
a very good filter of viruses.2
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Anxiety and Blood Pressure

Q.-Can the diastolic as well as the systolic
blood pressure be temporarily raised by an
anxiety state in a person with a labile blood
pressure ?

A.-The blood pressure of both normal
and hypertensive people is much more vari-
able than is usually recognized. The blood
pressure falls during sleep or rest and
increases during physical activity or under
emotional stress. Comparisons of blood-
pressure readings in hypertensives at their
first and second hospital outpatient visits
show that on average both systolic and
diastolic are about 10 mm. lower on the
second occasion. Thus there is no doubt that
anxiety can cause a moderate elevation in
both systolic and diastolic blood pressure.

Myocardial Infarction and Peptic Ulcer

Q.-Is there any recognized link between
myocardial infarction and a previous history
of peptic ulcer vomiting?

A.-Vomiting with a peptic ulcer usually
denotes either that the pain is severe or that
the ulcer is situated in the pyloric canal. In
either instance the fact that vomiting occurs
is probably irrelevant to the question, which
may be restated, " Is there a relation between
peptic ulcer and myocardial infarction ? "

The straight answer is " No." Of course,
one does see patients who have both condi-
tions, but I doubt if this is a statistically
valid relationship.

There is, however, a significant correlation
between peptic ulceration and peripheral
vascular disease, and it has been suggested
here that the common factor is heavy
cigarette smoking.
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