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tion should gain popularity-among both patients and
physicians.
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In pursuit of the perfect rabies
vaccine
Just a century ago Louis Pasteur's' first rabies treatment
consisted ofdaily injections of a suspension of rabies infected
spinal cord and eventually the inoculation of virulent rabies
virus. This was crude and dangerous treatment, but the first
recipients survived. The principle was thus established that
rabies might be prevented by vaccination after exposure.

In 1911 Sir David Semple showed that rabies virus could
be inactivated by treatment with phenol'without altenn'g its
immunogenicity.I Current Semple type vaccines are pre-
pared from infected rabbit, sheep, or goat brains, inactivated
with phenol, and given daily by injection for 14 to 21 or more
days. They are still widely used, and for most of the world's
poor are the only vaccine available'. 'But they have unpleasant
side effects: neuroparalytic accidents occur in about 1 in 2000
treatments, and 15% are fatal.2 Such vaccines cannot be
recommended for imunisation before exposure.
To avoid neurological damage becau'se of hypersensitivity

to myelin-other vaccines have been developed.- One group is
prepared from nervous tissue of newborn animals and
contains less myelin. These vaccines are used mainly in Latin
America, and the incidence of reactions is reduced but not
eliminated. A second'group is prepared from avian embryos,
such as duck embryo, and, although neurological side effects
are rare, sensitivity reactions to avian proteins are common.
Both of these types are less potent than commercial cell
culture vaccines but cheaper: they also may be given before
exposure. The third new group i-s prepared from cultures of
hamster kidney, bovine fetal kidney, dog kidney, chick
embryo libroblast, or human diploid cells. These vaccines
are safe and potent and if the potency is 2 5 IU or more then a

reduced schedule may be used for-treatment with six doses
given into the upper arm on days 0, 3, 7, 14, 30, and 90.3
The most extensively used cell culture vaccine is that

prepared from human diploid cells. The first step was
adapting rabies virus to grow in W1-38, a human diploid
fibroblast cell line.4 Several years later a concentrated,
purified vaccine of superior potency inactivated with B
propiolactone was produced commercially. Clinical trials
confirmed its efficacy and safety,56 and in 1975 it was
successfully, used in Iran to treat 45 people bitten by
confirmed-rabid wolves or dogs.7 Since then many thousand
doses of human diploid- cell vaccine ha"ve been given world
wide and only two cases of treatment failure reported (and
neither case received optimum treatment).89 About 60 000
doses of human diploid cell vaccine have been issued in
Britain during the past 10 years. Over 4000 patients have
been treated after possible exposure to rabies, and more than
6000 people at occupational risk have received vaccine before
exposure. Side effects are generally minor, but type III
hypersensitivity reactions have been reported in 1-7%"' "I and
Guillain-Barre syndrome, with complete recovery, in two
children.'213
The high cost of human diploid cell vaccine limits its

availability, and giving smaller volumes by multisite intra-
dermal innoculation has been tried. For treatment after
exposure 0-1 ml human diploid cell vaccine has been given at
eight sites on day 0, four sites on day 7, and single sites on
days 28 and 91,14 and with this regimen neutralising antibody
was detected early.

Several cheaper cell- substrates with higher virus yields
may provide new vaccines.'5-'7One of these, a purified vero
cell rabies vaccine, has been tested in veterinary students in
Thailand. 8 The neutralising antibody responses to simulated
postexposure regimens of purified vero cell vaccine and of
human diploid cell vaccine were the same, and treatment
trials are planned. Large scale production may be possible by
growing vero cells on microcarriers in tanks.'9
Cheaper vaccines may be produced in the future by genetic

engineering. The gene encoding rabies glycoprotein (the
essential component of rabies vaccines) has been cloned and
expression obtained in JEscherichia coli, yeast, and
mammalian cells.20 These developments could lead to sub-
unit vaccines-provided 'the synthesised glycoprotein is
sufficiently immunogenic and gives protection both before
and after exposure. The glycoprotein gene 'has also been
inserted into the genome of vaccinia virus, and mice
vaccinated with the live recombinant vaccinia rabies virus
were protected against experimental rabies infection.?" Now
that smallpox has been eradicated, however, live vaccinia
virus, even if genetically modified, is unlikely to be accept-
able for general use in man, and asafer vector is needed.

I must end'on a note ofcaution: all vaccines are made using
standard strains of rabies virus, and their efficacy against
rabies related viruses found mainly in Africa is questionable.
Two of these, Duvenhage and Mokola, have produced fatal
encephalitis in man, and recently- Duvenhage like viruses
have been identified in a few European bats and have killed a
Finnish zoologist.2' Polyvalent rabies vaccines may therefore
be needed in the future.
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Why nursing education has to
change
Florence Nightingale said that "Reports are not self-
executive," and nothing could be more true of the many
reports on nursing education. The past 50 years have seen at
least six-Athlone (1938),. Horder (1943), Wood (1947),
Platt (1964), Briggs (1972), and Judge (1985). All made
remarkably similar recommendations, and.none was imple-
mented (apart from small changes at the margins). To expect
too much from the latest report-Project 2000: A New
Preparation for Practice-would thus be (in Oscar Wilde's
words) a "triumph of optimism over experience."

But Project 2000 is, different. Firstly, all sections of the
nursing profession (a group not noted for its unity) appear to
agree for the first time not only on the need for change but
also on its key components. Secondly, the case for change
this time supports the self interest of the service providers as
well as the aspirations of nursing visionaries. Thirdly, the
proposals come from the body that has the legal responsi.
bility for establishing and improving the standards of
training and practice of nurses; it thus has the power to
implement its proposals.

Project 2000 has come from the United Kingdom Central
Council for Nursing, Midwifery, and Health.Visiting, the
statutory body formed in 1979 by the amalgamation of all the
bodies previously responsible for the education and regula-
tion of the three parts of the nursing profession. It describes
the changes needed in the. trainiing of nurses, .midwives, and
health visitors to enable them to meet the needs of the 1990s
and beyond.. The council also states its perceptions Qf the
roles and responsibilities of nurses. Although Project 2000 is
a consultation-document addressed primarily to nurses, there

is no doubt about the council's commitment to change or
about its main direction.
The proposals are radical, and the aim is to produce a

registered practitioner (the word practitioner is used as
shorthand for the cumbersome specification of the three
separate parts of the nursing profession) who is competent to
assess nursing needs, provide nursing care, and monitor and
evaluate the care given. She is to be a "knowledgeable doer"
with analytical as well as technical skills, capable of autono-
mous practice, and fully accountable-for her decisions. A new
aim is that she should be able to practise at this basic level in
both institutions and the community.
The core recommendation-for a two year common

foundation course followed by one year's specialisation-is a
reasonable compromise between the "genericists" and those
who have advocated direct entry into the specialties. It will
provide a sound basis for the later training needed by new
specialist practitioners, who will be the future ward sisters,
team leaders, teacher practitioners, and clinical managers.
This is the beginnings, at last, of a clinical career structure.
There is a clear commitment to preparing nurses who will
nurse-in contrast to the position now, when patients are
nursed (at least in hospitals) by unqualified auxiliaries and
unskilled neophytes while the qualified nurses merely
supervise.
The key change here-one advocated by every review of

nursing education since the 40s-is an end to the dependence
of the hospital services on student labour. Separation of the
funding of education from the service budget and removal of
the students from the staff establishment will enable the
student's clinical experience to be based on learning needs
rather than the exigencies of the service. The education will
become much broader, more community orientated, and
based on a health orientated nursing model instead of the
disease orientated medical model, which, quite properly,
dominates medical practice. Those who once believed that
hospitals could not survive without student labour now
realise not only that students are no longer cheap (already
only about 20% of their paid time is spent providing service)
but also that an ever changing, unpredictable, and unskilled
workforce is wasteful. Project 2000 may succeed where its
predecessors failed simply because this time the costs of
doing nothing are greater than the price ofchange.
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Blood transfusions and cancer:
anomalies explained?
Had we the ancients' respect for blood we should not think of
a tranfusion as the mere replenishment of oxygen carrying
capacity. We, can assemble an impressive series of the
unexpected consequences of transfusing blood. Older
rheumatologists tell of remissions in rheumatoid arthritis-
begun by blood transfusion.' Recently spontaneous abortion
has been shown to be preventable in some cases by a
transfusion of husband's blood.2 The-effect of blood'tas
fusion on renal allografts has been disputed ever since 1973,
when Opelz and Teraski3 suggested, to much scepticism,
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