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Tuberculosis is an infectious disease 
of man and animals. It is caused 
by a germ commonly known as the 
tubercle bacillus, so caned because 
of its tendency to form tubercles 
or grape-like growths of varying 
size in the animal body. There a.re 
three different types or strains of 
the germ-one called the human type, 
because it is most commonly found 
in man; another . the bovine type, 
found in cattle; and a third type 
which affects mainly fowls is ca.lled 
the avian type. All these types a.re 
the same germ of tuberculosis which 
has become slightly modified or 
adapted to different animals; each 
type is, however, not confined to its 
own species. Thus the human type 
of the germ can infect cattle and .the 
bovine type can very readily infect 
humans, and thus tuberculosis of 
dairy cows presents its own special 
problem from a human health point 
of view. 

The disea,se is unfortunately only 
too prevalent in New Zealand 
amongst dairy c.ows- exact figures 
are impossible to obtain but in the 
intensive dairying districts mruzy 
cows are culled each year for ad­
vanced tuberculosis. The extent of 
the disease varies with .the dairy 
cow population, the more densely 
populated areas showing a much 
higher incidence of the disease than 
the less intensely farmed districts. 
This ·applies, of course, to any in­
fectious disease--the more animals 
are crowded together the greater the 
chance of healthy ones coming i,nto 
contact with those carrying the 
disease. 

Any figures of the incidence of 
tuberculosis are necessarily an ap­
proximation. Unless the whole dairy 
stock population of the country were 
tested no exact figures could be ob­
tained, but from the number o.f 
annual condemnations due to clinical 

cases of tuberculosis, .the number of 
reactors to the tuberculin test and 
the number of cattle totally and 
partially condemned at meat works 
and abattoirs, at least ten per cent 
of the total cattle of the country 
are affected with tuberculosis. Since 
this estimate also includes beef 
cattle with a normally very low in­
cidence of the disease, the figure for 
dairy cattle must be appreciated 
some little amount. The actual losses 
to the dairy industry from the 
disease can be classified as under: 

1. Cows condemned for obvious 
or clinical tuberculosis. The totals 
of these reach a large annual figure 
and a steady continual loss over a 
number of years has been :rnaiID­
tained. 

2. Cattle found diseased at 
slaughter. The annual value of meat 
Lost is somewhat over £75,000. 

3. Animals lost under the tuber­
culin test represent a large figure 
but a figure which would gradually 
decrease as t esting in a herd con­
tinues and the incidence of the 
disease rapidly declines. 

4. To the above actual concrete 
stock losses must be added such 
things as loss of milk production 
from condemned cows, loss of pro­
duction from cows ailing from the 
disease and going back in condition, 
wastage of feed in raising animals 
later to be condemned, cost of re­
placements and cost of control 
measures. 

5. Apart from the actual losses ito 
the dairy industry itself, there is an­
other closely related factor to 1be 
considered- the-loss from tuberculosis 
in pigs. Pigs are very readily in­
f ected with .tuberculosis, and a big 
percentage of the disease in these 
animals comes directly from tuber­
culosis c.ows, usually in the skim 
milk. A conservative estimate would 
put the figure from these losses 



somewhere approaching £50,000, each 
year. 

In all, an estimate of the total 
which the disease costs the farmers 
and the country generally each year 
must be around on~ quarter of a 
million pounds. Thus tuberculosis is, 
apart from all other considerations, 
an important economic problem. 

THE SPREAD OF THE 
DISEASE: 

Cows can pick up .the germ of 
tuberculosis in many different ways, 
the commonest being as follows:-

1. Breathed into the lungs. In­
haling dust which is carrying the 
germ is probably the most common 
means of infection IO,f adult cattle, 
the dust having been infected with 
tubercle bacilli expelled from affect­
ed animals. The germs are expelled 
from a tuberculous cow in several 
ways-they may either be coughed 
up in the mucus from diseased lungs 
and passed out from the mouth in a 
spray or swallowed and passed out 
in the droppings, i<>r they may be 
present in the droppings from tuber­
culous ulcers in the bowels; they may 
be discharged in the pus from an 
open tuberculous gland; they may 
be passed out from the female 
passage in the case of a cow with an 
infected womb. In any case, once 
outside the body they become dry 
and are blown about in the dust. 
These germs are able to live under 
such conditions for several months. 

2. Taken in with the food. Pas­
tures or feed boxes may be con­
tarninr,ted by an infected cow and 
similarly drinking water and troughs 
can be affected. A sucking calf will 
qt!ickly become infected if the mother 
is passing the germs in her milk. 

3. The unborn calf can be in­
fected from a tuberculous mi<>ther 
eHher from the wall of the womb or 
through its navel cord. This is 
k:io-wn as congenital tuberculosis. 

4. Other less common means are 
tlm;ugh the germ being transferred 
frr-m cow to · cow by the bull at 
service, or even possibly through 
open wounds coming in contact with 
the germ. 

Once the germ enters the cow it 
can settle in any part of the body. 
If it is taken in by the mouth it 
wm commonly be first trapped in 
th'! gla..,ds of the head and neck; if 
breathed in, in dust Dr in droplets 
from a coughing infected cow it will 
settle in the lungs. Once the germ 
is established in any part of the 
1.>ody th< animal reacts against it in 
an endeavour to confine it to that 

J,iart--a strong capsule forms around 
th,~ area and the infection may be 
s trnt off from the rest of the body 
and kept as a purely Local disease. 
This tends to occur more in fit, 
healthy cows. In other cases the 
germs once established may keep on 
multiplying and form abscesses whioh 
enlarge and ultimately burst out, 
either outside the body or to the 
inside when they tend to spread 

· mpidly through the · rest of the · 
body and pmduce a case of what is 
kn,own as generalised tuberculosis. 
This is more likely to happen. if the 
cow· at any time suffers a set-back 
due to feed, management, weather 
conchtions, or to some other de­
bilica ting disease. Tuberculosis is 
fre<1ucntly noticed after calving. This 
is because the Cf.JW has already under­
gone the strain of a heavy milking 
sea::;on, to which is added the strain 
of producing a calf. This may 
weaken her sufficiently to allow the 
othrrwise controlled .tuberculous 
gf'l'ms to flare up and the animal 
may go down with an acute or gen· 
eral infection i<>f the disease. Tuber­
culosis is generally a chronic disease; 
tha.t is, its progress is slow and it 
s~wws few well marked signs until 
somcthing occurs which causes it to 
flare up, or until the disease pro­
grr,sses so far as to begin to upset 
the vital functions of important 
organs. Thus a cow can have tuber­
cujosis for several years before 
showing any definite symptoms and 
r.:ia~·. in fact, never in her lifetime 
give any indica tion of the infectio,n 
-the areas of the disease may be 
completely closed off, the cow appear 
perfectly healthy and fully produc­
tive and the fact that she is carry­
ing the germ may only be found 
after death. 

The symptoms ·are thus very 
varioble, depending ,on the extent of 
th~ area involved and exactly what 
oreans are affected. Probably the 
commonest symptom is foat of en­
largement of one of the lymph glands 
of the head and neck-either under 
the jaw or alongside the throat just 
behind the jaw bone or just below 
the ear. If these glands are marked­
ly enlarged, the cow may make 
"snoring" or "roaring" noises when 
breathing, and the enlarged glands 
can.be easily seen or felt. She may 
also stand with her head and neck 
stretohed out to r elieve the pressure 
of the glands. If the lungs or throat 
are affected, a chronic short dTy 
harsh cough may be present, par­
ticularly if the cow is made to run. 
or move suddenly. As the disease 
advances the animal becomes hide-



bound, the coat harsh and staring 
and poorer in condition; there is a 
steady loss of condition and the cow 
becomes emaciated. If the udder is 
affected it may be possible to feel 
the areas of tuberculosis· in one or 
more quarters or in the glands above 
the udder-as a rule the affected 
part of the udder is much enlarged. 
Various other signs and symptoms 
may also be present, depending Olli 
the situation of the tubercles, and 
the extent of the disease. It is im­
portant to remember, however, that 
many cows have tuberculosis wit)lout 
showing any outward sign of it at 
all, sometimes even though the 
disease is well established and laTge 
areas of the body organs are in­
volved and that an apparently healthy 
cow can be contamin:iting her sur­
roundings and her milk with tubercle 
bacilli without showing any evidence 
of the disease. When any tubercles 
are present in the udder, the germs 
of tuberculosis can almost always be 
found in the milk at some time or 
.other and it is this type of tuber­
culous cow that is the danger Ito 
human health. 

BOVINE INFECTION OF 
HUMANS. 

The danger of the tuberculous cow 
from a public health point of view 
is very definite. Although only a. 
small proportion of tuberculous cows 
pass the germs out in their milk, 
any infected animal is always a 
potential menace, beCllJUse of the pos­
sibility of localised infection flaring 
up and tubercle bacilli becoming es­
tablished in the udder. Figures from 
hospitals and instituU.ons show only 
too clearly the danger of tuberculous 
milk; the infected milk is particularly 
dangerous to cllildren- reliable medi­
cal authorities estimate that b.t least 
25 per cent of tuberculosis of children, 
and at least 5 per cent .of all human 
tuberculosis is contracted from the 
cattle type of germ, which means 
almost invariably from tuberculous 
milk. In New Zealand alone it is 
estimated ,that in one year between 
20-30 persons died a.nd 70-150 per­
sons received treatment in hospitals 
due to infection with tuberculosis 
fr.om cattle. Thus the disease in 
cows presents a very serious aspect 
from the hum.an health point of view 
-up to the present efforts to con­
trol this danger by the use of milk 
sampling, herd examination and 
pasteurisation of milk, though help­
ing to keep the incidence within 
bounds, have by no means eliminated 
or greatly reduced the infection. Any 

major attack on the problem must 
necessarily be aimed at the OOJ11trol 
of the infection at its source, that 
is, in the cows themselves. 

CONTROL OF THE DISEASE. 
There is no effective treatment for 

animal tuberculosis-the germ is very 
resistant to drugs and animals held 
for any sort of treatment are a 
danger to the rest of the stock. All 
methods ·of control of 'the disease are 
aimed at the ultimate elimination of 
all animals affected with the germ 
and the establishment of tubercle 
free herds. Tubercul.osis is one of 
·the stock diseases that can, with a 
little time, common sense and ex­
pense, be eliminated and kept 
eliminated from any herd. Partial 
control by removing only obviously 
affected cows does not control the 
infection, as other apparently healthy 
cows will still be carrying the 
disease and perpetuating the in­
fection in a herd. A more selective 
method of diagnosis is necessary and 
it is here that the tuberculin test 
becomes necessary. The tuberculin 
test is based on the fact that once 
any bacteria (including the tubercle 
bacillis) enter an animal body they 
stimulate a reaction in the animal 
and substances are formed by the 
body to neutralise the toxic effect 
of the bacteria. If after these sub­
stances are formed by the animal 
more .of the same bacteria, or c~rtain 
extracts of them, enter the body, a 
reaction takes place. The substan~e 
used in tuberculin testing is a 
specially prepared extract of the 
tubercle bacillus and if injected into 
an animal which has tuberculosis 
anywhere in its body and has there­
fore these anti-tuberculous sub­
stances, a reaction takes place and 
this reaction can be noted. There 
are several Ways in which the test 
can be done, but the most convenient 
and accurate method is by injecting 
a little of the tuberculin into the 
skin itself to form a small pea and! 
reading the reaction, if any, 72 hours 
later. One of the most convenient 
places to do this is in the fold of 
skin at the base ,of tjie tail. If the 
cow is free from the germ the in­
jection site is unchanged after 72 
hours, but if the cow is infected 
with the germ a reaction around the 
injec.Uon will occur and this is 
usually evidenced by a pronounced 
swelling. The test is simple but the 
reactions vary with different affected 
cows .and a certain amount of prac­
tice and skill are required to read 
results accurately. This ·test, like all 
bi.ological tests, is not infallible; 



sometimes a reaction will occur in a 
non-tuberculous cow. Occasionally 
an infected cow- may pass one test 
and react to a later itest. The num­
ber of cases under these headings is, 
however, very small and the percent­
age accuracy of the test is very 
high. With the application of the 
tuberculin test all affected animals 
can ·be removed fr.om the herd but 
if the infection is well established 
further action is necessary. The 
germs will probably by lying about 
in dust, pastures may be contam­
inated, and further animals, free ait 
the time of test, will later pick up 
this residual infection. '.Dhus further 
tests will be necessary at later in­
tervals to pick out these animals and 
eliminate them so that no more con­
tamination occurs and by this means 
the infecti.on quickly dies out. Also, 
care must be exercised in introducing 
new animals into the herd. They 
must be previously tested to ensure 
their freedom from the disease be­
fore being brought into the herd. 
Adequate protection by good fencing 
is necessary so that non-tested cows 
do not stray on ito the property aµd 
the now healthy herd does not stray 
on to outside possibly infected pas­
tures. By adopting these methods a 
herd or group of herds in a distriot 
can within a short space of time be 
cleaned of the disease. and kept free 
indefinitely. The biggest factor in­
volved is the expense of stock re­
placement. Under the pI"ovisions of 
the Stock Act all known tuberculous 
infected cattle (and this, of course, 
includes any reactors) must be de­
stroyed as diseased stock, and if a 
herd is heavily infected, the cost of 
replacement must be very high. This 
is the limiting factor in any cam­
paign against the disease, whether to 

an individual farmer, a group of 
farmers, or to the country as a whole, 
if the disease is to be tackled on a 
nation-wide basis. However, there 
are other factors with regard to the 
disease to be considered. 

On the other side of the scale, 
balancing against this initial heavy 
c.ost of eradication of the disease, 
there is the steady, heavy annual 
drag of coIJJtinual losses to the in­
dustrj not only in obviously affected 
cows which must be destroyed but 
also in the loss of carcases con­
demned at abattoirs and meat works, 
wastage of feed on growing animals 
later condemned, loss of milk pro­
duction and the loss involved in ithe 
poor doing of the animals affected 
with the disease. As stated previ­
ously, this annual loss is very heavy 
and the time must come when some 
direct action will have t.o be itaken. 

Already, a start has been made to­
wards ultim!lite control of the disease 
with the introduction of legislation 
for it.he compulsory testing of all 
cows in town milk supply herds, and 
once this has been implemented, we 
shall have taken the first major step 
forward against the disease. 

From an economic point of view it 
would be definitely preferable to face 
the initial heavy cost of a complete 
tuberculosis eradication campaign 
rather than to continue paying heavy 
annual toll 001 the tubercle bacillus. 
If the disease were eradicated, in a. 
few years, the annual saving would · 
have paid f.or 1the initial cost of the 
control measures. Again, and above 
all, a very important source of 
disease. to. man would be removed, a 
f1actor which cannot be measured 
alone in terms of pounds, shillings 
and pence. 
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