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Since the BM7's last editorial on the topic' another 40 000
cases of bovine spongiform encephalopathy have been con-
firmed in cattle. New cases are being confirmed at the rate of
500 a week. Does it matter that between 1986 and 1989 we
actually had the offal, which is now proscribed, going into the
food chain?2

Several reasons are given for dismissing bovine spongiform
encephalopathy as carrying an unimportant risk to
humans. ' 3-7 Most are based on extrapolation from the natural
or experimental spread of scrapie (the equivalent disease in
sheep) and from epidemiological studies of the human
spongiform encephalopathies, notably Creutzfeldt-Jakob
disease. Importantly, no association has been found between
the incidences of bovine and human forms of disease. This is
probably due to the species barrier, which makes transmis-
sion ofthe diseases between species difficult ifnot impossible.
Neither do the characteristics of Creutzfeldt-Jakob disease
point to an infective origin. As we have long been exposed to
scrapie these findings suggest that we do not contract
spongiform encephalopathy from animals or their products.
As further reassurance, experimental dietary transmission

ofbovine spongiform encephalopathy and scrapie, although it
has been achieved, is often unsuccessful even with large
amounts of infected offal, and no appreciable infectivity of
milk or meat has been shown. Finally, the lack of evidence of
spongiform encephalopathy spreading in cows suggests that
cows are an end host for the disease, which will die out over
the next few years given the precautions already taken.
Other considerations, however, imply that the risks of

bovine spongiform encephalopathy cannot be ruled out.468
These diseases are transmissible orally, conjunctivally, and
iatrogenically-evidence of the causative agent's extreme
resistance to inactivation. The prolonged infectivity of soil
contaminated with scrapie is further evidence of this.9
Furthermore, the species barrier did not stop foodstuffs
infected with scrapie causing bovine spongiform encepha-
lopathy'0 and, as passage through a species may alter the
pathogen's properties, the lack of risk to humans posed by
scrapie might not apply to the agent causing bovine spongi-
form encephalopathy.

Recent cases of spongiform encephalopathy in species not
previously known to be affected (for example, cats) may also
be a new occurrence causally related to bovine spongiform
encephalopathy rather than just reflecting heightened surveil-
lance.3" Additionally, the long incubation period during
which animals can transmit disease means that offal from

asymptomatic cows with the disease must have been eaten
before the restrictions were imposed in 1988-9.2
On current evidence both these extremes of opinion

regarding the human consequences of bovine spongiform
encephalopathy may be sustained, and any attempt to assign a
probability to the risk relies on inference as much as fact.
Although this uncertainty cannot be avoided,' unravelling of
the unusual molecular biology of the spongiform encepha-
lopathies promises to improve matters. It is salutary to note
that the advances are coming mainly from basic research,
which began before the identification of bovine spongiform
encephalopathy.7

In all species the spongiform encephalopathies are charac-
terised by deposits in the brain of an abnormal form of a
protein called prion-hence the use of the term prion
diseases.'283 Prion protein is encoded by a gene on human
chromosome 20, is expressed in the brain, and in its normal
form is probably a receptor."' Although not the only patho-
logical hallmark of these diseases,'5 the protein, together with
its gene, is strongly implicated as their cause. Mutations in the
gene underlie some if not all familial cases,'3 while in others
the abnormal variant ofprion protein is itselfthe pathogen; no
infective genetic material is involved. Although the prion
hypotheses is still controversial, strong support came with the
finding that mice containing a mutated prion transgene
develop spongiform encephalopathy'6 and can transmit the
disease to normal mice.'7
The most parsimonious interpretation of all the data is that

the abnormal form of prion protein is the necessary and
probably a sufficient cause of all spongiform encephalopa-
thies. " Despite this progress the mechanism by which disease
results from prion abnormalities remains unclear. Currently,
it is postulated that in genetic cases a mutated prion gene gives
rise to the abnormal protein and thence disease, while in non-
genetic cases the presence of abnormal prion protein triggers
off conversion of the normal form into more of the variant
associated with the disease.'417 18 As an additional role for the
prion gene, recent findings suggest that people, like sheep and
cows, differ in their vulnerability to prion disease. This is due
to prion gene polymorphisms, which are not mutations that
cause disease like those occurring in genetic cases but natural
variations that modify the susceptibility to the disease. Such
allelic differences influence the risk of contracting iatrogenic'
and sporadic20 prion disease; they also help determine incuba-
tion time2' and age at death from the disease.22
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How now mad cow?

The science progresses, but the risk to humans remains uncertain
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mechanisms mediated by prion protein allows the human
risks ofbovine spongiform encephalopathy to be reassessed in
similar terms. The likelihood that abnormal prion protein is
the causative agent in all species provides a rationale for
possible transmissibility between cows and humans: bovine
spongiform encephalopathy and Creutzfeldt-Jakob disease
are variants of the same entity. The undoubted transmission
of prion disease between other species, under certain condi-
tions, provides a precedent. Whether bovine spongiform
encephalopathy prions, in practice, cause human disease
depends on several other factors.
An important consideration relates to the aetiology of

human prion disease in general: as most cases are not genetic
or apparently infectively acquired, where dc the abnormal
prions originate? There may be unidentified somatic muta-
tions in the prion gene in these cases, or they could be due to
genetic or metabolic processes which have nothing to do with
prions: neither mechanism need have any infective compo-
nent. Alternatively, abnormal prions might come from an
environmental source that has eluded detection because of its
interaction with host prion gene polymorphisms and other
factors. Although unlikely,20 this explanation for some
cases of prion disease cannot be discounted; it also follows
that dietary exposure to abnormal prions due to bovine
spongiform encephalopathy could have increased any such
risk.

But, even if prion disease was caused by infection under
certain, rare, circumstances, we may well have been protected
from bovine spongiform encephalopathy for other reasons.
Firstly, we may have been protected by the species barrier,
which is due at least partly to interspecies variations in the
prion gene.'4 The differences between the encoded proteins
may make the abnormal prions less able to convert the host's
normal ones.14 The degree of similarity between bovine and
human prion genes may therefore be an important determi-
nant of the risk of infection. Secondly, the inefficiency of
dietary spread of prion disease and the minimal infectivity of
meat other than offal will both have greatly limited the dose of
abnormal prions to which people were exposed.

In effect, bovine spongiform encephalopathy resulted from
an accidental experiment on the dietary transmissibility of
prion disease between sheep and cows. A subsequent experi-
ment of this kind, involving humans, probably occurred in
1986-9 owing to produce contaminated with bovine spongi-

form encephalopathy entering the food chain during this
period. The result of this experiment is awaited. Its inter-
pretation will require careful epidemiological and neuro-
pathological studies as we live through the "incubation
period" over the next decades.'2

Certainly no conclusive evidence exists to revise the
consensus view that the chances of bovine spongiform
encephalopathy causing human disease are extremely
small'2 3; but neither can the possibility be dismissed. Mean-
while, clarifying the molecular biology will help to predict the
outcome of the experiment and should eventually lead to
treatments for prion disease regardless of its origin.
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Eusol

Still awaiting proper clinical trials

Eusol (an acronym for Edinburgh University solution oflime)
is one of several hypochlorite solutions that have been widely
used in the management of open wounds left to heal by
secondary intention. As with many other traditional remedies
their value remains scientifically unproved. Eusol consists of a
chlorinated lime and boric acid solution containing 0-25%
weight/volume of available chlorine with a pH between 7 5
and 8 5. Dakin's solution (introduced during the first world
war) and Milton are similar but have a higher pH, whereas
chloramine is an organic derivative with greater stability and a
longer shelf life.'"3
As disinfectants all these hypochlorites are effective for

cleaning working surfaces and lavatories and for purifying
water, but evidence is accumulating of their toxic effect

on healing tissues when used topically, which is causing
controversy between traditionalists and experimentalists.4-7
Interestingly, Alexander Fleming suggested more than 70
years ago that the antimicrobial actions of antiseptics should
be weighed against their potential toxic effects on tissues.8
The management of chronic wounds, healing by secondary

intention, has been mainly delegated to nurses. After the
publication of experimental studies showing that hypo-
chlorite solutions may delay healing many informed nurses
instigated a vendetta against Eusol, resulting in a virtual ban
on its use in some districts. This experimental evidence would
seem to have reinforced their personal experience, which had
not previously been aired. Nursing journals have carried
articles over the past five years consistently condemning
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