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Progress in politics and science often happens by
serendipity and an unexpected effect of the 2001 foot-
and-mouth epidemic will be on bovine TB. The routine
testing of cattle and the badger culling trial were both
suspended for over 10 months, so cattle TB will be 
much worse, the badger trial has been compromised 
and the risks to public health will have increased. Before
considering these issues, it is important to understand
that the justification for the controversial badger culling
part of the cattle TB eradication programme depends on
four main claims which have become ‘accepted wisdom’:

1. the SW England cattle TB problem is due to its
higher population of badgers than in the rest of the
UK;

2. badgers cause 80–90 % of TB outbreaks in cattle
herds;

3. TB is transmitted from badgers to cattle, not vice
versa;

4. badger culls ‘work’ in reducing cattle TB outbreaks.

In fact none of these claims stands up to scrutiny. 
Much of the confusion over TB has arisen because
veterinary students no longer have a solid training in
disease pathogenesis and the classic studies by Francis 
in the 1940s and 1950s have been largely overlooked.

Cattle TB is a slow but progressive bronchopneumonia
which has two pivotal implications:

1. An ‘undisclosed reservoir’. The long incubation 
and progression from microscopic or non-visible
lesions (NVL) to tubercle lesions visible (VL) at
abattoir inspection may take a year or so. Hence, 
early ‘latent carriers’ may be NVL, non-reactors to 
the skin test and not very infectious. This explains
why annual testing is the gold standard worldwide: 
it removes TB cases before they can pass on the 
disease within the herd or to other herds if stock is
sold. Repeat testing may be needed to weed out 
latent carriers as they come on stream. Switching to
longer herd test intervals of 2–4 years may simply
allow TB to build up within herds, and carriers to 
be exported before TB is diagnosed and movement
restrictions imposed.

2. Transmission. Francis drew a clear distinction
between primary and secondary lesion complexes.
Cattle TB may be transmitted almost entirely by 
the respiratory route with lesions in the pulmonary
lymph nodes appearing before those in the lung
tissues which they drain. As these lesions grow,
bacilli shed into the blood may set up secondary
lesions in other lymph nodes and sites, including
liver, kidneys, brain or bone. Since early on in TB 

the lesions are usually confined to the thorax,
indicating transmission by inhalation, it is hard to 
see how badgers could pass TB to cattle.

Transmission via ingestion is revealed by lesions 
in lymph nodes of the head and neck or around the
gut. But the infective dose needs to be up to a million
times greater than by inhalation. Cattle thus may be
at little risk even from pasture highly contaminated
with cattle faeces. Unfortunately, many studies of
both cattle and badger TB lesions present uncritical
accounts of the wide range of sites, but fail to
distinguish the primary sites which indicate route 
of infection, and secondary spread. The pivotal
misunderstanding about badger TB is that it ‘is 
80 % via the respiratory route’, whereas it often starts in
the submandibulars and is clearly of dietary origin,
e.g. when the animals are worming under infected
cow pats. Transmission from cattle to badger is far
more likely than vice versa.

Returning to claims for badger ‘guilt’, the protocol for
attribution of the source of TB in herd breakdowns leads
in practice to looking at other cattle or badgers, since
other domestic stock, wildlife or human sources are rare.
However breakdowns are often of untraceable origin,
e.g. 69 % in Cornwall (1972–8), 76 % in 1993 in the
non-SW and, even with a fully computerized cattle
database, 32 % in Ulster. Blaming badgers for most
breakdowns hence overlooks the ‘undisclosed’ cattle
reservoir and that the badgers found with TB have
merely caught it from cattle.

Likewise, badger culling since 1975 has failed to prevent
the current cattle TB crisis, with spread from the SW to
Midlands areas which had been TB-free for 40 years. 

The cases of badger culls ‘working’ often cited overlook
the simultaneous removal of the ‘undisclosed’ cattle
reservoir. For example at Steeple Leaze, Dorset, where
there were up to five cattle TB tests a year in 1973–5,
244 reactors were removed from the cluster of farms, a
third being VL, so curing the chronic problem with just
one reactor found in 1976–7. Culling badgers
subsequently was irrelevant.

● Cattle TB crisis

A century of experience of cattle TB schemes 
worldwide suggests that success depends on annual
testing of ALL cattle, and since the test is only 80 %
accurate, a movement ban from TB areas is the only
guaranteed way of preventing spread to TB-free areas.
Britain had a textbook scheme with the whole country
under attestation by 1960, and a low point by 1979 of
only 89 herds infected and 600 cases. Working from 
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north to south had reduced TB to a few high density
cattle ‘hotspots’ in the SW. Depopulating these would
probably have eradicated TB but the Ministry of
Agriculture, Fisheries and Food (MAFF) was
overstretched at the height of the BSE crisis in 1992–3,
so longer TB test intervals were introduced with fewer
cattle tested, and there were massive stock movements.
SW herds with TB nearly doubled from 121 to 232 
and there were new outbreaks on Exmoor and in
Worcestershire. By 1999, over 50 % of new breakdowns
were in areas TB-free for 10 years, including Avon,
Cornwall, Devon and even in ‘frontier’ counties such as
Derbyshire, Shropshire and Staffordshire. Statistics for
infected badgers show that these were unlikely to be 
the cause. For example, TB was detected in only 11 out 
of 1,204 badgers tested in Somerset between 1972 
and 1993.

With the 10 month suspension of TB testing due
to foot-and-mouth, reactors in herds are into double
figures; restocking has already let TB into Cumbria and
Scotland. It wouldn’t be surprising if TB has not
doubled again from the 1,031 herds and 9,000 cases of
2000, and with almost no movement restrictions TB
will spread far and wide and blight the cattle industry 
for the next decade.

● Risk to human health

Mandatory milk pasteurization is normal in cattle TB
schemes, as in Scotland and Ireland. England and Wales
still have some 400 ‘greentop’ milk producers, and
attempts to ban raw milk have been thwarted politically.
With TB so widespread there is increased risk,
particularly to farmers consuming the home product.
Transmission of TB from meat seems less of a risk.

● Badger cull trial compromised? 

The validity of the Krebs/Bourne trial was open to 
doubt from the outset. It is well behind schedule, farmer
co-operation is only 50 % in West Cornwall and animal
rights groups interference with traps has compromised
the results as in Sussex in 1986. But more critically, some 

135 herds have been 
lost in trial areas and
unrestricted movement 
of some 700,000
replacement cattle
untested for TB must
invalidate the data. 
Badger culling should 
have ended years ago for
four reasons.

(a) It is based on flawed science, as already discussed.
Much of the rationale comes from MAFF’s high
density badger study in Woodchester. These data
have been used to make computer models in which
TB is supposedly endemic and self-sustaining and
lacks outside inputs from cattle or other sources.
These models aim at a prevalence of TB of 11–22 %
in badgers, overlooking the real levels which are often
substantially higher. Therefore, whilst TB was
confined to a few social groups of badgers for years,
the cattle TB outbreaks in the 1980s and 90s meant
that the disease spilt over to new badger clans. Badger
TB peaks after cattle.

(b)It is uneconomic. An earlier model suggested culls
did not work and that the 1975–6 drop in cattle TB
was due to bans of Irish imports. In 1975–83 badger
culls cost £9.7m for alleged preventative benefits 
of £1.9m, a net loss of £7.8m. All of the methods
suggested for badger control (cull, fertility control 
or vaccination) are labour intensive and too costly.
Removing each badger with TB in the Bourne trial
has cost £35,000 against an average farmer income 
of only £8,200 per annum. And so apart from the 

(c) ethical doubts over culling a legally protected
species, 

(d)as McInerney says, ‘in the last analysis the problem of
badgers and bovine tuberculosis is fundamentally a political
one’.

The unforeseen impact of foot-and-mouth may finally
demonstrate conclusively that cattle are the problem,
and badgers merely innocent bystanders, thus clarifying
decades of confusion.
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