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deficiency sometimes found in vegans, who eat no food of any
kind derived from animal sources.

Recently, however, in America (and no doubt soon here)
gross nutritional deficiencies have become apparent among
children of the privileged and more affluent members of
society.2 They are teenagers and young adults, often university
students, who have adopted eccentric eating habits, sometimes
as part of a religious or philosophical belief and sometimes as
part of a "counter culture" of affronting adults and discarding
parental standards. They provide an interesting contrast to the
other potentially malnourished type of adolescent, the ice-
cream, Coke, and cake group. The new food faddists are self-
conscious about their food intake, and their self-control and
self-denial in dietary decisions are sometimes based on what
they may believe to be scientific knowledge. Their motives are
difficult to categorize and may include a desire to improve
health, physical appearance, longevity, or to "become one with
nature"; they may have adopted religious beliefs as Hindus,
Buddhists, or Seventh Day Adventists, or they may just be
people repelled by the idea of breeding and killing animals
for food.

Youthful food revisionists are often proponents oforganically
grown or "natural" foods (fertilized with manure instead of
chemical fertilizers) which have not entailed the use of insecti-
cides or food additives. They also tend, to be derogatory about
authoritarian statements on food made by Government minis-
tries or estabhlshment nutritionists.

Perhaps the ultimate in the food faddists' ideas is the macro-
biotic diet-the "way of long life" diet, believed to be the
technique of rejuvenation. The diet lays down the proportions
and combinations of amounts of cereals, vegetables, soup,
animal foods, salads, desserts, and drinks which must circulate
in a balance of spiritual energies. The disciple must also be
seeking awareness and harmony with the world. There are 11
dietary instructions: no white sugar or anything sugared; the
minimum quantity of water necessary to existence and which
will require urination no more often than three times daily;
the least possible amount of animal products; no industrial
food; no fruit; 60 to 70% of the diet as cereals and 20 to 25%
as cooked or baked vegetables (these should be chopped small
and cooked for long periods); no potatoes or tomatoes;
dishes to be well seasoned with salt, and vegetable oil used for
cooking; cooking may use French, Chinese, or Indian methods;
no vinegar; and, finally, food must be masticated thoroughly,
an average of30 times per mouthful. Such a diet is supposed to
ward off all human ailments and even to cure disease, no
matter how serious.
An evaluation of the adequacy or inadequacy of this diet is

difficult-much would depend on the individual interpretation
by the disciple. Clearly many ofthe precepts could be medically
and nutritionally dangerous. This is specially true if the ulti-
mate goal is reached, which is a diet consisting entirely of
cereals. There is then at least a possibility of deficiencies of
protein, vitamins A, C, and D and some minerals, and the salt
intake is very high. Several cases of severe scurvy and folic
acid deficiency have been reported among followers ofthe diet.
One of the few points in its favour is the low chance of

obesity in people following the diet, and the considerable
reduction in excess weight which frequently occurs may be
responsible for much of the extravagant claims made on its
behalf as a cure-all.

Doctors, nutritionists, dietitians, and public health workers
should be aware of these diets and should be careful to try to
re-educate, sympathetically, the adolescents who believe in
them. Basically, most food-fad diets have much to recommend

them and probably need only minor corrections, without any
need for derogatorycommentabout the underlyino assumptions.
We ought to recognize and respect the emotional importance of
food to these adolescents and the underlying religious connota-
tions. Indeed their attitude to food in these days of incipient
world shortages is perhaps preferable to the waste and excess
which most of the rest of us so unethically demonstrate.
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Vaccines for Syphilis
Failure to control the spread of syphilis throughout the world
has led to revival of interest in the concept of immunization.
Immunity does develop in the course ofthe disease, but most of
the experimental work has been done on animals so the
relevance of the findings for human disease is not yet certain.
Indeed the whole question of latency in treponemal infections
remains an enigma.1 Rabbits with untreated syphilis may show
a high degree ofimmunity to challenge inoculation though their
lymph nodes contain virulent treponemes; and the same
phenomenon can be observed in treated immune syphilitic
rabbits, in which, despite the failure of lesions to develop on
challenge inoculation, latent infection may be established. It is
difficult to envisage the biological mechanism whereby the
defences of the host can restrict the invading parasite to the
point where it can do no harm but at the same time are
incapable of destroying it altogether.

Rabbits begin to develop immunity within three weeks of
inoculation and it reaches a maximum 12 weeks after in-
fection. In the absence of treatment the immunity remains
high throughout the animal's life. If treatment is given'within
the first three months the animal can usually be reinfected;
but if treatment is delayed for three months or more, a high
resistence to challenge persists for at least a year. Attempts to
induce immunity with treponemes inactivated by heat, by the
addition of antiseptics, or by lyophilization have been un-
successful. Metzger et al.2 believed that the main reason for
these failures was that the immunogenic activity of the
organism is related to a heat-labile proteincomponent destroyed
not only by heat but by proteolytic enzymes, antiseptics, and
prolonged storage. Only lysozyme and penicillin were found
not to affect this component. They injected rabbits with
suspensions of treponemes kept at low temperature (4°C) for
seven to ten days or treponemes with penicillin added (4 ug/ml)
stored at 37°C for 24 hours and at 40C for an additional six
to nine days. They were able to show that there was complete
protection in some cases and a high degree of immunity in
others. In contrast treponemes that had lost the heat-labile
component as the result of prolonged storage or of heating
failed to protect rabbits against infection.

In 1965 Miller3 4 had shown that freshly isolated Treponema
pallidum exposed to gamma irradiation lost its ability to
infect rabbits with no appreciable effect upon motility, and the
antigen responsible for T. pallidum immobilization remained
intact after such irradiation. Since fresh T. pallidum require 12
weeks after infection to stimulate a maximum immune re-
sponse in a rabbit he thought it might be necessary to use a
relatively large dose given over a long period when using
non-infectious and presumably non-proliferating organisms.
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In the event5 not until the rabbits were injected intravenously
over a period of 37 weeks with a total of 3-71 x 109 of freshly
isolated irradiated organisms did they become completely
resistant to challenge with the homologous strain for at least a
year after the last dose. Surprisingly cross-protection against
the organisms of yaws, T. pertenue (Haiti B strain), was
minimal. During immunization there developed antibodies
responsible for the Venereal Disease Research Laboratory
test, the treponemal immobilization test, and the fluorescent
treponemal antibody-absorbed test, all of which are important
in the serological diagnosis and control of syphilis, and in
some cases these persisted for at least a year. However, 8
of the 11 immune rabbits challenged one year after vaccination
had no immobilizing antibody and failed to develop it during
three months of observation after challenge; this was taken as
conclusive evidence that in vitro treponemicidal antibody is
not associated with the development and persistence of
immunity.

Miller believed his results implied the feasibility of a human
vaccine, but 60 intravenous injections given over a period of 37
weeks was a daunting prospect, and studies of the degree of
resistance induced by fewer injections were clearly needed.
It had also to be determined whether animals immunized
with and resistant to Nichol's strain of T. pallidum were also
immunized against human strains and heterologous strains
from rabbits. In any case since T. pallidum cannot be ade-
quately separated from the testicular tissue of the rabbit host
during preparation of the vaccine the use of such suspensions
is precluded in man because of the possibility of reactions to
foreign protein. The inherent difficulties associated with puri-
fication of the suspensions pointed to the need for further
work on the unsolved problem of cultivation of T. pallidum
in vitro. Further, the fact that the experimental vaccines
produced antibodies for tests so important in the diagnosis
and control of syphilis would impose serious restrictions on
their use. Another practical difficulty was the need for the
organism to be freshly isolated. Some means of preservation
would be required that would maintain organisms for rela-
tively long periods without loss of essential antigens. Rathlev6
attempted to solve this problem by inserting hollow spherical
polyethylene chambers with perforated walls into the sub-
cutaneous tissue of rabbits and guinea-pigs. After healing he
injected suspensions of T. pallidum into the chambers and
found that the organisms multiplied and maintained their
virulence for at least 6 to 8 weeks. Immobilizing antibody in
the animals' circulation reached a peak level about 10 to 12
days after inoculation. A booster injection of organisms at
about the sixth week was followed by an increase in the number
of treponemes and a rise in immobilizing antibody.
More recently Turner et al.7 have tried to get more definitive

information on the possible role of humoral immunity in
syphilis by means of passive immunization. Rabbits were given
intravenous or intraperitoneal injections of serum from other
animals with syphilitic infection of 6 to 18 months, duration.
Dosage ranged from 10 to 50 ml/kg body weight, and in
different experiments injections were given from one day
before to eight days after challenge with T. pallidum. In
eight experiments none of the animals failed to develop
syphilitic lesions, but there was evidence of partial protection
indicated by prolongation of incubation periods, attenuation
of chancres with accelerated healing, and a decreased inci-
dence of metastatic lesions. The time ofimmunization appeared
to affect only incubation periods, which were longer when
injections were given the day before challenge than when they
were given later. Tumer et al. concluded that protective anti-

bodies are produced by animals in the course of syphilitic
infection but that other immune mechanisms probably also
play a major part in host defences, and they suggested that the
methods of preparation of the vaccines used by Metzger and
Miller left some doubts about their total lack of pathogenicity,
doubts enhanced by the reported development of resistance
without concomitant production of demonstrable trepone-
micidal antibodies, thereby suggesting that cellular immune
mechanisms may have been participating to a large extent.
They argued that antibodies alone could offer at least partial
protection and that it should be possible to stimulate such
antibodies in the uninfected host with an immunizing agent
that was unquestionably non-viable. Immunization of this
type might be sufficient to curb the spread of syphilis if, as
suggested by Jekel,8 the disease can be controlled by develop-
ment of a sufficiently broad herd immunity that in itself is
unable to prevent infection ofthe individual but can modify the
disease to the point of making it relatively non-infectious.
Many difficulties have to be overcome and much more

knowledge is required before a successful vaccine for syphilis
can be envisaged in the early future. Presumably those who
base hopes on such a development have in mind the voluntary
acceptance of immunization by highly promiscuous groups,
such as prostitutes, some seamen, some practising homo-
sexuals, and many of those who are content to pursue their
pleasures regardless of risk. Some of the consequent problems
including those relating to diagnostic tests would increase the
difficulties of clinicians. The suggestion of a herd immunity
induced to protect the public without protection of the indi-
vidual is one which raises ethical considerations. If the effect
of such immunization were to suppress early signs without
protection against late manifestations the method would
surely be unacceptable.
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Glardiasis
Giardia lamblia is no newcomer on the pathogenic scene. It
has long been known as an intestinal parasite of man, and may
often be found as the cause of diarrhoea almost anywhere in
the world provided it is looked for in the faeces. Giardiasis is
sometimes regarded as a tropical form of infestation, but the
parasite is in fact ubiquitous. Outbreaks of giardiasis in infant
nurseries are rather common in temperate climates, and most
doctors working in paediatric or infectious disease units in
Britain are familiar with the parasite as a cause of diarrhoea in
children. Some recent infestations among travellers are
discussed in our epidemiology columns this week (page 394).

G. lamblia exists in two forms, the trophozoite and the cyst.
The trophozoite is an attractive-looking organism, which has
been likened to a badminton racket when seen on the flat and
to a half pear on longitudinal section. It is not often seen on
microscopical examination of the faeces except in diarrhoeal
stools of heavily infested patients. The trophozoites inhabit
the duodenum and upper part of the small intestine. They can
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