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INTRODUCTION

Barly diagnosis of bovine mastitis is essential to
enable efficient curative measures to be carried out
before there is permanent damage to the secreting tissue.
Formerly, diagnosis was based for the most part on the
detection of specific pathogens, the so-called mastitis
organisms, in the milk. The total cell content of the
milk was not widely used for diagnosing the diseasé
because many workers were of the opinion that the
presence of leucocytes and other cells in the milk,
even in large numbers, was of little or no pathological
gignificance, particularly in absence of pathogenic
organisms from the milk. Further, it was pointed out
that such cells were almost always present in milk and
their numbers varied according to different factors
particularly stage of lactation. However, ialcolm,
King and Campbell (1942, 1944) found that the cell,
content of mid-lactation milk was a reliable criterion
of mastitis. They also showed that such milk might
contain large numbers of cells even although no
mastitis organisms could be demounstrated, a condition
referred to as "non specific" mastitis. McFarlane,
Blackburn, Malcolm and Wilson (1949) found that the

bresence /
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presence of & high cell content in the fore-milk was
almost invariably associated with inflammatory changes
in the mammary gland as indicated by histological

examination of the udder tissue post-mortem. They &also

demonstrated that the cell content of milk correlated
to & much higher degree with the histological findings

post-mortem than did the results of the culture tests

of the milk. This was due to the fact that in many
instances no mastitis organisms were present in the
milk, even although its cell content was high and the

udder tissues showed pathological changes post-mortem.

Further, in many of these cases no pathogens were found

in the udder tissues post-mortem. Thus these workers

confirmed the earlier findings of Malcolm et al. with
regard to the occurrence of non-specific forms of
mastitis. Chu (1949) also came to the conclusion that
a high cell count was an indication of mastitis, and
McEwan and Cooper (1947) employed this test for the
diagnosis of mastitis.

In the above investigations attention was focussed
chiefly on the total numbers of cells present in the
milk rather than on the types, but it was felt desirable
that information be obtained as to the types of cells in
the milk and their significance in inflammatory

conditions /
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conditions of the udder. The present investigation was
therefore undertaken in which not only a total cell
count of the fore-milk was made, but also a differential
cell count, of the polymorphs, lymphocytes and other
.cells present. The udder tissues were also examined

post-mortem by histological and vacteriological methods.

The bacteriologicel examination of the milk and of the
udder tissue was carried out by the Bacteriology
Department of the West of Scotland Agricultural College.
Two difficulties were encountered in obtaining heifers
for examination: <first, comparatively few of these
animals showed any abunormality in the milk during the
first lactation, and secondly farmers would not readily
‘part with such animals if they showed no clinical
abnormelity. Thirteen heifers however, were obtained

for examination of the udder post-mortem. Over 5,000

milk samples from heifers and from older animsals were
examined. To avoid as far as possible the complicating
factor of tuberculous mastifis, samples were only taken

from tuberculin tested herds.



METHODS

Total and differential cell-counts

Prescott and Breed (1910) showed that centrifuging
of milk samples to obtain the cell ceunt gave unreliable
results as a large proportion of the cells was retained
in the cream and underlying skim milk. They therefore
evolved the direct smear method.

At the commencement of the present investigation
Prescott and Breed's experiments were repeated, 4
although in the preparation of smears the cream was
not transferred directly to the microscope slide, but
diluted with cell~free skim or separated milk. The
resul ts showed that not only was a considerable
proportion of the cells retained in the cream and the
underlying skim milk, but the proportion of the cells
which were polymorphs varied in the cream and at
different levels in the skim milk. It was therefore
decided, in prepsaring smears for both total and
differential cell counts, not to centrifuge the milk
but to use instead Prescott and Bfeed's direct smear
method. However, instead of measuring the milk,
0.01lml., by means of a capillary pipette, a closed
platinum loop of standard size was used. This
method of measurement is much more rapid and convenient

than /
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than the other and according to the results of an
experiment by Malcolm and Smillie (1942, unpublished)
see Appendix , the experimental error is negligible.
Further, instead of Newman's stain the differential
staining method of Sheehan and Storey (1947) was
adopted using Sudan Black. This dye stains the
eytoplasmic granules of polymorphs and thus enables
these cells to be rapidly yet accurately identified.
The following procedure was used. The milk, after
being examined by cul ture methods, was immediately
formalised, one drop of 40 per cent. formaldehyde
being added for each 10 ml., of milk. This ﬁreatment
not only preserved the milk and fixed the cells but also
helped to prevent the smears leaving the slide during
staining. To prepare the smears 0.0l ml. of milk was
transferred by means of a standard platinum loop to a
microscope slide and smeared over an area of one square
centimetre. Four separate smears, one from each
quarter of the udder, were made on the same slide.
These smears were dried on a level hot-plate and
defatted by immersion for two minutes in tetrachlor-

tethane, then drained and dried. The dried smears
were /

¢ Hewlett, Villar and Revis (1910) also formalised
the milk in this way on the assumption that this
treatment increased the number of cells in the
centrifuge deposit.
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X
were immersed in Sudan Black B. solution for 20

minutes and afterwards treated with 0.1 per cent. &cid
alcohol for 30 seconds to remove the stain from any
fat globules that had remained in the smear. The
preparation was washed in water for two minutes,
drained and dried, and counterstained by Leishman's
method. |

The cell count was carried ogt using a microscope
giving an oil immersion field with a radius of 0.09 mm.
The ares of the field was therefore TI X 0.092 Sq.mm.

As the smear measured 100 sq.mm. there would be

100 fields in the whole smear, i.e. approximately
. TT X 0.09%

4,000, The amount of milk used in making the smear

was /

x 1. ©Stock solution of Sudan Black.
Sudan Black B. 0.5 gram.
Absolute alcohol 100 ml.
Leave the solution for a few days to
allow the dye to dissolve.

2. Stock buffer solution. :
Phenol 16 gram.
Absolute alcohol 30 ml.
Sodium hydrogen phosphate (Nag HPoy) 0.3 gram.
Distilled water 100 ml.

Make separate solutions of the phenol in the
absolute alcohol and of the sodium hydrogen
phosphate in the distilled water and then mix
the two solutions. For staining purposes
40 ml. of the buffer solution is mixed with
60 ml. of the stock solution of Sudan Black.
The stain can be used at once.
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was 0.01 ml. and therefore 4,000 fields would be
equivalent éo this amount of milk or 400,000 fields
to 1 ml. of milk. In estimating the total number of
all types of cells present, the cells in 40 fields
were counted, and the result multiplied by 10,000

(number of fields per ml. milk _ 40,000 _ o )
(number of Tields counted Z0 10,000}

In making the differential cell counts three
tally counters were used, the first for granular cells
i.e. polymorphs, the second for lymphocytes and the
third for all other cells (mostly epithelial cells).
The ecount was continued until at least 100 eells had
been recorded, and the percentage of the three types
of cells obtained.

The specimens of milk were also examined for
total cell content by the Bacteriology Department
of the West of Scotland Agricultural College, but
in this case the samples were tested prior to
treatment with formalin, and the smears were stained
by Newman's reagent instead of Sudan Black B. The
cells were counted at the College by means of a
microscope giving an 0il immersion field with & redius
of 0.1 mm.; thirty fields were counted and the result
multiplied by a factor of 10,000 to give the total
cell /
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cell content per ml.

To enable a comparison to be made between the
cell counts obtained by the two laboratories 313
duplicate spedimens of milk were tested, the one
gpecimen of the pair being examined by the College
laboratory and the other by the author's laboratory.
The results are given in Table 1. It will be seen
from the table that the College laboratory found that
176 of the specimens had cell counts of less than
100,000 per ml. and the author obtained similar results
for 165 of these specimens, i.e. 94 per cent. The
College laboratory also found that 52 specimens had
counts between 100,000 and 500,000 per ml., whereas
the author obtained similar results for 34, or 65 per
cent., of these specimens., Finally, of the 85
specimens which were shown by the College to contain
more than 500,000 cells per ml., 74, i.e. 87 per cent.,
were found by the author to give similar results,
Accordingly, there was close agreement between the
results obtained by the two laboratories, the difference
being no greater'than could be ascribed to ordinary
random error. This is confirmed by the fact that if
the results of the independent tests of 313 samples

are shown separately for each laboratory, as

in /
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in Table 2, there is practically no difference between
the number of specimens falling into the various groups.
This is in agreement with the results obtained by
Malcolm and Smillie (See Appendix 2), who in a similar
experiment found there was no significant difference

in the counts obtained by two laboratories.

Culture tests

These were carried out by the Bacteriology
Department of the West of Scotland Agricultural
College according to the following procedure. 1In the
case of specimens of milk approximately 0.0l ml. was
spread over half the surface of a 4 inch blood agar
plate. The various colonies developing were examined
and typed, and subcultures were made. Streptococel
were classified according to Lancefield and Minett's
groupings and were also typed according to heat
resistaince and action on aesculin, arginine, sodium
hippurate, inulin, salicin, mannitol, litmus milk, etc.
Thosewhich did not belong to Lancefield's Group B or C,
as determined by precipitin tests, or having cultural
or biochemical characters of S5tr. agalactiae,
Str. dysgalactiase, 3tr. uberis or Str. bovis were
referred to as "atypical streptococeci." Staphylococei
were typed according to production of pigment,

coagulage, /
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coagulase, haemolysis, and in some cases fermentation
of mannitol.

In addition to the above procedure where weekly
tests of milk from first lactation heifers were being
carried out, plates of Edwards cerystal violet blood
agar medium (Bdwards, 1933) were poured, using 0.1 ml.
of fhe specimens'as inoculum. Streptococcl colonies
whieh developed in this medium were typed in the same
way as those on the direct blood plates.

In examining the udder tigssue, cultures of the
organisms were obtained by the following procedure.
Approximately 3 grams. of the tissue was emulsified
in broth and 0.0l ml. of the broth stroked within a
few hours on blood agar. The remainder of the
bouillon was incubated at 37°C overnight and then
stroked on plates of blood agar and Fot. tellurite
blood agar. The various colonies developing were
examined and typed in the same way as for the milk

cul tures.

figtimation of electrical conductivity

Meny milk samples, in addition to the other tests,
were examined for electrical conductivity, the test
being carried out by means of an I. S. T. Rapid
4bnormality /
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Abnormality Meter.* As the electrical conductivity
varies according to the number of factors, e.g.
individual eow, stage of lactation, etc. more
importance was attached to the differences between
the results of the milk frdm individusl quarters

than to the absolute readings.

Post-mortem examination of the udder

This was carried out by the procedure evolved
by McFarlane et al. (1949). The gland was divided
into right and left halves and frozen. Each half
was then subjected to multiple horizontal slicing,
and a8 & rule four or f£ive blocks of tissue were
taken from slices at each of three different levels
in every quarter for histological examination., At
the same time material for bacteriological examination
was obtained by means of a sterile uterine curette
from the seared surface of the slice immediately above
that from which the blocks of tissue were removed.
The searing was carried out by repeated applications
of paint scrapers brought to bright red heat in the

flame of a blow-lamp. Later this procedure was

modified/

x Industrial and Scientific Instruments Ltd.,
133/5 Zuston Road, London, H.W. l.



- 12 -

modified and the material for bacteriological
examination was obtained by searing the lateral
gurface of the frozen unsliced gland and taking
samples from it by means of 3" twist drill held in
e hand brace. Specimens weré taken as a rule in this
way from three levels in each guarter, the drill
being inserted in three different directions at each
level. This method had the advantage over the
curetting method in that it lessened the risk of
contamination. It did not, however, give material
from guch a wide surface as the other method. The
material was examined for bacteria as already
deseribed under culture tests (See page 9).

Blocks of tissue were then cut from the slices
from three different levels of each quarter. The
slice taken from the lowest part of the quarter was
termed level 1; that from the middle of the gquarter
level 2; and that from the top of the guarter level 3;
(See figure 1). The particular region of the level
from which the blocks of tissue were removed was
designated by & letter; A for the central region of
the quarter, B for the region of the junetion of the
fore and hind quarter, C for the angle of the
quarter, D for the lateral border and E for the medial

border. /
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border. The shape of the block was varied according
to the region of the level from which it wes taken.
Thﬁs a square block was cut from region A; a
triangular block from region C; & truncated right-
:angled triangular block from region D; a truncated
isosceles triangular block from region E and a
rectangular block from region B. (See figure 2).
Blocks of tissue were also removed from the wall of
the cistern of the gland and from the supra-mammary
lymph node, the block in the latter case being referred
to as S.M.L.G. Owing to the difficulty of defiﬁing
the junction of the fore and hind quarters, blocks of
tissue were rarely taken from the B region and there-
:fore the same shape of block, i.e. a rectangular one,
was occasionally used in taking specimens of lesions
found in other areas. In quarters of small @imenaions
only a limited number of blocks was taken from each
slice and with very small quarters slices from only
one or two levels were examined. ‘As the blocks of
tissues were still frozen when immersed in fixative
the different shapes were retained.

To avoid confusion, blocks from different
quarters were stained different colours by adding a

few drops of dye to the fixative. Thus light green

stain /
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stain was used for the left fore quarter; orange@
for the right fore gquarter and acid fuchsin for the
right hind quarter. The left hind quarter was left
unstained.

The tissue was fixed in 4 per cent. formaldehyde
for two days, and then in a solution of saturated
corrosive sublimate from four to six days. It wes
then dehydrated in 80 per cent. spirit for four hours,
followed by 8 per cent. phenol methylated spirit
over-night and two changes of absolute alcohol the
| next day. It was now cleared by leaving over-night
in a mixture of equal parts of absolute alcecohol and
benzol. 1Wext morning it was treated for four hours
with benzol, the benzol being renewed after two hours.
EZmbedding in paraffin wax took place in three stages
lagsting for four hours, overnight, and one hour,
respectively. The tissue was tﬁen blocked in fresh
paraffin wax. Sections of 7 to 8 u were cut on a
Cambridge rocker microtome and stained with
haematox?lin and eosin. Representative sections from
each quarter were stained respectively by the following
methods:- picro-Mallory; Weigert's elastica stain;
Gordon and Sweet's method for reticulum; carbol
chromotrope and methylene blue for eosinophils; Uuna

Pappenheim /
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Pappenheim for plasme cells; and Gram's stain and
carbol thionin for organisms.

The macroscoplec examination of the tissue was
not carried out until the slices had been allowed

to thaw.
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THE CELLS 1IN MILXK

Total cell content

In the early part of the present century, the

cell count was used by many public health workers as
an indieation of the hygienic quality of milk. There
was doubt, however, as to the exact significance of the
various types of cells present, particularly whether
they constituted pus or not. Thus Pennington'and
Roberts (1908) assumed that all cells found in milk
were leucocytes or pus cells, and therefore concluded
that 75 per cent. of cows towards the end of lactation
showed pus in the milk. On the other hand, Revis (1908)
thought that even normal milk could contain many
leucocytes and that thus they were of no pathological

gignificance, Hewlett, Villar and Revis (1909) were of
u the opinion that the majority of cells in milk differed
considerably from leucocytes, and that although there
were meany multinucleate cells present, they were not
polymorphs, and phagoeytosis of bacteria was practically
absent. In the following year the same workers (1910)
examined 100 smears from the milk of six cows and observ-
:ed no cells resembling polymorphs and concluded that
the main cells in milk were epithelial. They found high

cell counts to be due mainly to the presence of large

numbers / /
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numbers of multinuclear cells. It is worthy of note
that these workers added six drops of formaldehyde

to each 60 ml. of milk on the assumption that this
inereased the number of cells in the centrifuge
deposit. This practice would tend to pre-fix any
polymorphs present and thus cause them to appear much
smaller thain in blood films. Savage (1910) found
leucocytes in milk at all stageé of lactation. He
recognised polymorphs, lymphocytes and large leucocytes,
and noted up to 70 per cent. of the last named in the
milk of cows at the end of lactation. Scannell (1912)
stated that leucocytes present in small numbers in milk
did not constitute pus, but only if they were abundant
or agsociated with streptococci. Breed (1914) thought
that the cells in milk were leucocytes and epithelial
cells. Varrier-Jones (1924) was not of the opinion
that the presence of active polymorphs in milk constit-
:uted pus, but only dead polymorphs. Bourgeois (1927)
stated that in normal milk the ratio of multinuclear
cells to mononuclear was approximately 1l:1. In an
investigation of bovine mastitis Cherrington, Hansen
and Halversen (1933) discussed the value of the
relationship of the leucocyte content of milk to the
bacterial couht and concluded that normal milk

contained /
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contained less than 50,000 cells per ml., but that milk
from cows having clinical mastitis invariably showed .
more than 100,000 cells per ml. Holm (1934) stated that
normal milk contained only large and small lymphocytes,
and that polymorphs and monocytes were present only in
milk from cows suffering from mastitis.

From the results of the present investigation, it
is possible to assess the value of the findings of these
earlier workers. For instance, Pennington and Roberts
(1908) were in error in stating that 75 per cent. of
cows show pus in the milk at the end of lactation, for
al though at this stage, large numbers of cells are as a
rule present, these are mainiy non-vacuolated or
vacuolated epithelieal cells, and not pus cells. The
findings of Revis (1908) that polymorphs and epithelial
cells occur in normal milk is in agreement with the
results of the present investigation. The failure of
Hewlett et al. (1909) to find polymorphs in milk appears
to be due to the fact that they treated the milk with
formaldehyde and did not realise that this caused an
apparent reduction in the size of these cells. The
cells which according to Savage (1910) are large
leucocytes and constitute 70 per cent. of the cells
in milk from cows at the end of lactation are not

leucocytes /



- 19 -

leucoeytes but vacuolated and non-vacuolated epithelial
cells. Scannell's observation (1912) that a few
leucocytes in milk do not constitute pus is in agreement
with the present work. This also applies to the
findings of Breed (1914) that the milk contains
leucocytes and epithelial cells. The statement of
Varrier-Jones (1924) that polymorphs must be dead
before pus is constituted is open to question.
Bourgeois's (1927) statement that multinuclear and
mononuclear cells are present in the ratio of approx-
:imately 1.1 in normal milk may be true, but this ratio
also occurs in certain stages of mastitis.

The results of the work carried out by lialcolm
et al. (1942, 1944, and also by MicFarlane et al. (1949)
confirm the conclusions of Cherrington et al. (1933)
that the total cell count of milk is a valuable eriterion
of mastitis. They claim that a persistently high
incidence of cells, particularly polymorphs in the case
of mid-lactation, is a definite indication of an
inflammatory condition, even although no organisms ocan
be found in the milk. WcFarlane et al. (1949) have
shown that in 54 quarters examined for mastitis by means

of ante-mortem cell count of the milk and post-mortem

histological examination of the udder tissue the

findings /
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findings agreed in 92 per cent. of cases, and that with
cows in mid-lactation, high cell counts (over 100,000
per ml.) persisting for several weeks were invariably
associated with pathological changes in the quarter.
They also found that histologically negative gquarters
had consistently low cell counts throughout both the
current and previous lactations. Further, of 31
gquarters which were pathologically positive, 94 per
cent. gave high cell counts, but only 48 per cent. gave
positive culture tests of the milk, providing evidence
of the fact that in high proportion of cases of
mastitis, amounting in that investigation to 51 per
eent., no organisms may be found in the milk. They,
however, suzgested that & cell count of 100,000 per ml,
by itself should not be taken as pathognomonic of
mastitis. They recogunised that there may be a consider=-
sable rise in cell count due to factors other than
mastitis, e.g. unduly long retention of milk in the
udder, or some affection of the general health, but in
such easeg all the quarters are likely to be affected
similarly. Therefore, in interpreting the results of
the cell count test as much importance was attached by
them to marked differences between the cell ecount of

the four guarters as to the absolute figures, particular-

ily /
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particularly where the counts are less than 500,000

per ml. and also where the samples are from old cows.
Further, in routine advisory work a cell count of
100,000 per ml. may not leave sufficient margin for
safety and a count of 200,000 or 250,000 per ml. would
be preferable. In Maleolm's and in MeFarlane's investig-
:ations (Malcolm et al. 1942, 44 McFarlane et al. 1949),
no attempt was made to determine the numbers of the
different cells present, the diagnosis being based
gimply on the total cell count. Thus while it was
shown that the total cell count was a most reliable
eriterion for the diagnosis of mastitis, it was felt
that in the present investigation, a differential cell
count should be carried out to determine whether
additional information could be obtained for diasgnostic

purposes.

Differential cell content

Varrier-Jones gave &a detailed description of the
cells found in bovine milk (Varrier-Jones 1924). To
concentrate the cells, he centrifuged the milk in two
stages., 10 ml. of the milk was first centrifuged in a
graduated tube at 3,000 revolutions per minute for 10

minutes, and the cream and underlying skim milk removed

leaving /
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leaving only 0.5 ml. of liquid above the deposit in
the tube. The deposit was then resuspended in the
residual fluid and drawn up into a capillary pipette.
The end of the pipette was now sealed and further
spinning carried out to bring the cells to the bottom.
Films of the deposit were made, allowed to dry and then
gtained at once by Jenner's method.

Varrier-Jones described nine types of cells.

1. The finely granular eosinophil cell

This cell was polymorphonuclear, round oval or
even irregular in outline with clear cytoplasm filled
with pink-stained granules. It was from 10 - 12 u in
diameter and was observed to be distinetly phagoeytie.
This cell was constantly found in milk, although in
very small numbers in normal milk. However large
nambers were present in milk from inflamed quarters.

2. The coarsely granular eosindphil cell

This was 10 - 13 u in diameter, was oval or round
in shape, and the eytoplasm was closely studded with
deep pink grénules, each measuring as much as 0.5 w.
Thg nucleus was kidney-shaped or lobed.

3. The large mononuclear leucocyte

This was one of the largest cells found by

Varrier-Jones'/
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Varrier-Jones in cows' milk but he did not give its
size. It would appear, however, from Figure 3 in his
article that this cell was larger than a polymorph and
about two-thirds the size of a fat-laden epithelial
cell, i.e. it was about 15 u in diameter. It was round
or ovel, and invariably stained dark blue, the stain,
however, being unevenly distributed and giving the
appearance of a tangled thread throughout the substance
of the cell., According to Varrier-Jones this thread
represented the aucleus and it almost completely filled
the cell, there being only a trace of pale blue
eytoplasm either to one sgide of it or &ll round it.
These cells were invariably observed in cows' milk
sometimes being a prominent feature in the stained L£ilm.

4. The lymphocyte

This was a small blue cell which as & rule stained
deeply, the cytoplasm forming a thin ring of light blus
c¢olour around the deeply stained nucleus. It varied in
8lze from 2 - 4 u but was as a rule about 3 u. It wes
falrly numerous in normal milk, although the numbers
observed varied with different breeds of cattle.

5. The basophil cell

This cell was 8 - 10 u in diameter, was almost

eircular but occasionslly oval. The large round or

eval /
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oval nucleus occupied two-thirds of the cell, and was
always mononuclear. The cytoplasm was clear and
transparent with irregular dark blue granules scattered
unevenly throughout. It was rarely found in milk,
being absent from normal milk, but occurring in small
numbers under certain abnormal conditions.

6. The large neutrophil cell.

This cell was 5 - 9 u in diameter and was extremely
rare. 1t was oval in shape and on rare ocoeasions round.
The eytoplasm was stained a faint blue throughout, but
was filled with very fine mauve granules, except in the
region of the nucleus. |

7. Red blood corpuscles

These were invariably present in cows' milk, though
in extremely small numbers under normal conditions.

8., Large epithelial cells

These eells were almost always present. They were
round or oval and varied greatly in size some measuring
ag much as 20 uw in diameter. The eybtoplasm was somewhat
gramidar, having & ground - glass appearance. It
steined more or less deep blue. The ruecleus was round
or oval znd occupied a2 quarter of the ceil. It usually
had & mottled appearance as though ecomposed of a
chromatin net-work. In the cytoplasm there were usually

one, /
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one, two or more clear spaces. According to
Varrier-Jones, these were fat globules surrounded by
an envelope which prevented the fat from staining by
the ordinary fat-staining methods.

9. Mononuclear eosinophil cell.

This cell, according to Varrier-Jones, resembled
the finely granular eosinophil cell, his type number l.
The eytoplasm stained a light pink, the substance
being more or less vacuolated. These cells were
abundant in late lactation milk. In some cases they
were unvacuolated, measured 9 - 10 u in diameter, and
were regarded by Varrier-Jones as epithelial cells.
| It is evident from Varrier-Jones' deseription
of the cells in milk that his first type of cell, 1l.e.
the finely granular eosinophil cell, is the typleal

bovine polymorph, the cytoplasmic granules of which

have eosinophilic properties even when observed in
paraffin sections. His second type of cell, the
ecoarsely granular eosinophil cell, is the bovine

eosinophil, which has largereosinophilic graanules

than the bovine polymorph. His fifth type of ecell,

the basophil cell, would appear to be the basophil
cell of bovine blood. But his sixth cell, the large

neutrophil cell, has not been observed by the author

and /
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and it is possible that it is a degenerated granular
cell. This view is supported to some extent dy the
fact that it is from 5 - 9 u in diameter.

In the present work the above four types of ocells
could not be distinguished as the Sudan black staining
method was used, which stains all the granules in the
eytoplasm a dark brown ecolour. Further, in the
relatively thick smears by the FPrescott and Breed
method, these cells do not flatten to any extent on the
slide, so that the morphology of their nuclei tends to
be obscured by the granules and at the gsame time the
ecells appear to be relatively small. The tendency fox
the eell to flatten in the smear is even further
reduced owlng to their pre-fixation by the formeldehyde
added to the milk in the present investigation. On thé
other hand, in a thin blood smear, the cells flatten out
counsiderably and the granules of the eosinophils
therefore appear relatively large and show & clear
eentral zone. Thus it is possible in thin blood smears
to distinguish polymorphs from eosinophils, even al-
:though the Sudan black staining method is used.

In the Prescott and Breed smears the granular cells
m&y be round, oval or elongated in shape. Those which
are round are from 5 to 6 u in diameter, those which are

oval /



oval are from 5 by 3 u to 9 by 7 u, and the elongated
forms are from 9 by}4 u to 13 by 3 u. (See Figure 3.)
If milk smears are stained by Leishman's méthod &lone
or by means of carbol chromotrope, eosinophils may be
‘demonstrated. No attempt, however, was made by such
methods to determine the frequency of occurrence of
these eells in milk. DNevertheless the fact tﬁat they
have been observed by the author (in one case, C 42,
in large numbers) in the acini of stained sections of
uwdder tissue, shows that they may occur in milk.
Varrier~Jones does not indicate the frequency of
occurrence of eosinophils in milk, but states that

the basophil cell is "rare" and the large neutrophil

cell "extremely rare"., He also states with regard to

the finely granular eosinophil cell -~ "This polymorpho-

inuclear cell is constantly found in milk. In & normal
gample the number 1s very small, almost negligible,

but in milk from an inflamed quarter the number may

be very considerable."”

The author found that granular cells were seldom
absent from the milk samples, approximately 5,000,
examined by him. wuven in cases where only & few cells
were found in the smear, one at least of these cells
was almost invariably a granular cell.

The /
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The other cells described by Varrier-Jones,
using Jenner's stain, resemble closely in morphology
and in stainingrproperties the non-granular cells
stained by the Sudan black-Leishman method. One of
these cells, the fourth on his list, is the lymphocyte.
This cell stains blue, the cytoplasm being paler in
colour than the nucleus and appearing to one side of
the latter or as a narrow ring around it. In the
majority of specimens examined in the present invest-
:igation only O to 6 per cent. of the cells present
were lymphoeytes. In a few cases, however, the
proportion amounted to 20 per cent. The lymphocytes
were, as a rule, about 8 u in diameter, but varied
from 5 to 9 u. (See Figure 3.) It should be noted
that Varrier-Jones found them to be from 2 to 4 u in
diameter.

Varrier-Jones's seventh cell, the red blood
corpuscle, was found by him to occur only in very small
numbers, one or two, in the deposit from 10 ml. of
normal milk. It is therefore unlikely that they would
be observed in the smear from 0.0l ml. of normal milk.
This is in agreement with the experience of the author
who found them only in blood stained samples of milk.

The eighth group of cells described by

Varrier-Jones, /
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Varrier-Jones, the large epithelial cells, up to 20 u

in dismeter and containing fat globulgs in their
cytoplasm, are probably the cells of "suppressed
lactation”, in other words, the vacuolated cells
observed in the acini if a ductule is obstructed or
if milking of the aﬁimal is suddenly suspended. (See
Figure 5.) In some cases, however, these cells may
be the vacuolated epitheliel cells found in sub-acute
catarrhal inflammation of the ducts. Varrier-Jones
states that these large epithelial cells are present
in almost all samples of milk. However, in the present
work the author found that they were frequently absent
from samples, although if present, generally occurred
in large numbers.

The term, Mononuclear Eosinophil, is used by

Varrier-Jones for two types of cells, one with
vacuolated cytoplasm, the other with unvacuolated
cytoplasm. Occasionally vacuolated cells with
eosinophilic cytoplasm have been observed in the present
investigation in association with vacuolated cells
referred to in the preceding paragraph. In his
description of the unvacuolated mononuclear eosinophil,
Varrier-Jones refers to a figure in which he shows one
unvacuolated cell of about 9 to 10 u with eosinophilic

cytoplasm. /
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cytoplasm. This resembles a plasma cell. In the
present work such cells have not been observed in milk
samples.

Varrier-Jones's third cell, the large mononuclear

leucocyte is not a leucocyte but the epithelial cell
cast off from the scini and is found in practically
all milk smears. It becomes more abundant in advanced
lactation, being the cell cast off in the process of
involution. In sections of udder tissue large numbers
are seen in the acini and ducts during advanced lact-
tation, and also during the rapid process of

post-inflammatory involution. (See Figure 4.)

In the early part of this investigation before
formaldehyde was used to preserve the milk, a few
multinucleate degenerating epithelial cells were
observed, but after treatment of the milk with
formaldehyde was adopted as a regular procedure, no
multinucleate cells without the characteristic dark
brown granules were observed. Thus it would appear
that the large numbers of multinucleate
"pseudopolymorphs" found by Zlotnik (1947) and stated
by him to be degenerating epithelial cells, were in
fact true polymorphonuclear leucocytes. This view is
confirmed by examination of hisAtables and photographs.

In /
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In the present work, accordingly, the cells found
in milk smears stained by Sudan black, Leishman method,
may be classified by the following method.

1. Granular cells, containing in the cytoplasm

granules stained dark brown in colour. This
group includes the polymorph the eosinophil,
and probably the basophil. These cells may be
rounded, from 5 to 6 u in diemeter, oval

5x 3 u‘to9 x7 uor elongated 9 x 4 u to

13 x 3 u. The elongated type are found only
in smears prepared from milk which has been
formalised soon after it is drawn from the

cow. (See Figure 3.)

2. DNon-granular cells, containing no dark brown

1

granules in the cytoplasm. This group
inecluded lymphocytes 5 to 9 u in diameter
(see Figure 3);non-vacuolated epithelial
cells with large nuclei measuring 7 to 15 u.
(see Figure 4); vacuolated epithelial cells
measuring 9 to 24 u. (see Figure 5); and
other cells such as monocytes, macrophages

and plasma cells.

~ Camera /
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Camera lucida drawings of polymorphs in blood
films and in thin films of unformalised milk and in
Frescott and Breed smears of unformalised milk are
shown in Figure 6. The upper part of Figure 3 shows
the outlines of granular leucocytes, i.e. cells with
granular cytoplasm but not differentiated as poly-
:morphs, eosinophils or basophils, seen in rrescott

and Breed smears prepared from formalised milk.

Results of examination of the milk for cells

From over 5,000 samples of milk which were
examined for total cell count, for differential
cell count and by culture methods for mastitis
organisms, 1,710 were selected in which the state
of lactation of the cows was known. Of these samples,
1,271 were of milk from cows in mid-lactation, i.e.
giving more than one gallon daily and not more than
seven months in lactation. Of these specimens, 377
contained specific mastitis organisms; 127 having
mastitis streptococei and 250 pathogenic staphylococei.
The remaining 894 specimens were either sterile or
contained no mastitis organisms, but only various
saprophytic bacteria, e.g. commensal corynebacteria
and micrococci from the udder. The results are given
in Table 3.

Four /
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TABLE 3

The average proportion of polymorphs in
relation to eell count and absence or presence

of mastitis organisms, in 1,271 specimens of

mid-lactation milk.

Average proportion of the cells
" which were polymorphs, expressed
ag & percentage.

Total cell Mestitis orgenisms Mastitis organiams
eount, . absent. present

Up to 100,000

eells per ml, 44 44
100,000=~500,000 \ .

eells per ml. 5L . - oo 52

lore then 500,000 }
eells per nl. 85 L i 60
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Four hundred and thirty nine samples were from
cows in advanced lactation, i.e. cows giving less than
one gallon of milk daily and more than seven months
in laetztion. Of these specimens, 101 contained
mastitis organisms; 45 having mastitis streptococel
and 56 pathogenic staphylococci. The remainder, 388
specimens, were either sterile or contained no
mestitis organisms but only commensal corynebacteria
and mierccocel. The results are given in Table 4.

It will be seen from Table 3 that in the case of
milk from eows in mid-lactation, with increase in the
total cell content there was an increase in the
average proportion of the cells which were polymorphs.
Tals applied whether mastitis organisms were present
or not, Further, the average proportioa of polymorphs
was appreciavly lower with counts of less than
100,000 e¢lls per ml. than with higher cell counts, the
aversge proportion in the former being 44 per cent. and
in the latter 51 to 60 per cent. This is consistent
with the fiandings of Malcolm et al., (1942: 1944) and
HeFarlase et &l. (1949, that in the case of
nid~-laetation milk, eell eounts of more than a 100,000
per xl. indicséfe inflammatory changes in the udder, and
taat wuder sueh pathologieal conditions a rise in the

proporiicn /
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TABLE 4

The average proportion of polymorphs in
relation to eell count and absence or presence
of mgstitis organisms, in 439 specimens of

advanced lactation milk.

Average proportion of the cells
which were polymorphs, expressed
as a percentage.

Total cell Mastitis organisms Mastitis organisms
eount absent present

Tp to 100,000

eells per wml. - 33 49

160,000 - 500,000 o |
cells per ml. 40 - 55

liore than 500,000 e e s e
e€lls per ml, - U4 e 47
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proportion of polymorphs is to be expected. The table
also shows that there was on the whole no well marked
difference in the average proportion of polymorphs in
milk of the same total cell cecontent, no matter whether
mastitis pathogens were present or not. It must be
noted, however, that in specimens containing more than
500,000 cells per ml., the proportion of polymorphs
was rather higher where mastitis orguunisms were preseunt.
?ﬁis appeared to be due to the fact that a number of
these specimens were derived from clinical ocames ol
mastitis, and such specimens as a rule have extremely
high polymorph proportions.

In the case of cows in advanced lactation, (see
Table 4), the average proportion of polymorphs in the
specimens containing no mastitis organisms increaged
ag the cell count rose, but there was no similar
congistent upward trend where mastitis organisms wers
present. The average proportion of polymorphs was
however, invariably lower in the absence of mastitis
organisms than in their presence and this was more
marked where the cell count was less than 500,000 per
ml. In this connection it must be kept in mind that
in advanced laetation, milk even from mastitis-free
cows has as a rule a high total cell count (more than

100,000 /
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100,000 per ml.) owing to the presence of

epithelial cells, shed from the mammary tissue in

the process of involution. Lhus suoh advanced
lactation specimens as showed no magtitis orgenisms,
could be for the most part from mastitis-free oows,
particularly where the cell count was not excessively
high, i.e. not more than 500,000 per ml. One would
expect in such mestitis-free specimens that owing to
the presence of large numbers of epithelial cells

the average proportion of polymorphs would be low.

On the other hand, the advanced lactation specimens
which contained mestitis organisms, would in many
cases have been derived from cows suffering from
magtitis, and as a result of inflammatory conditions
. would show higher polymorph proportions.

As a whole, the specimens from cows in advanced
lactation and free from mastitis organisms had
appreciably lower polymorph proportions than those of
similar specimens from cows in mid-lactation., This,
as previously mentioned, would be due to the larger
content of epithelial cells in advanced lactation
milk., In milk containing mastitis organisms and
presumably in many cases drawn from cows suffering
from mastitis, the polymorph proportion of advanced

lactation /
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lactation specimens, where the cell count was more
than 500,000 per ml., was also appreclably lower than
that of mid-lactation specimens. This was no doubt

due to the increased numbers of epithelisl cells in
the advanced lactation milk. There was, however, no
marked difference between the polymorph proportions

of advanced lactation and mid-lactation milk in the
cagse of specimens which contained mastitis organisms
and had lower cell counts than 500,000 per ml. With
suceh advanced lactation specimens the fact that the
cell count is lesz than 500,000 per ml. shows that
involution is not proceeding rapidly and that there

i8 not therefore excessive ghedding of epithelial
eells. For this reason the eifect of mastitis lesions
in raising the polymorph proportioa of the milk 1is

more evident in these sPecimens'than in those of higher
cell eount. It would appear from the above figures
that the differential cell count posgesses no advantage
over the total cell count as a dimgnostic method, except
that the proportion of granular leucocytes tended to be
lower in the milk from cows in late lactation theu in
the milk from cows in mid-lactation. 7This amounts to
the fact that if a single sample of milk from an animel
1s examined the total and differential cell count com~

:bined may be no more informative than the total cell

count aslone. f



THE POST-MORTEM EXAMINATION

OF THE BOVINE UDDER

Structure of the Udder

The bovine udder is divided into right and left
helves by & double fibro-elastic membrane. Each half
is composed of two separate glands, the fore and hind
gquarters of the udder, although the division between
them is not a8 & rule discernible to the naked eye or
mieroscopically. Thus the normal udder has four
gunarters, each with a single teat. At the tip of the
teat is & shallow depression leading into the

teat-canal. This canal, sometimes termed the

gtreak~canal, acts as the sphineter to the gland, being

surrcuaded vy plain muscle fibres. It is about 10 mm.,

loug aud opens into the teat-cistern, the collecting

space within the teat. At the point where the teat
eamzl Jolds the cistern, the stratified squamous
epitheliwa lining the former is thrown aup to form a

rosette, Fursteaberg's rosette. The structure of the

best cistera of the Ayrshire cow varies with different
sadwels and te some extent with different teats of the
saue sndmal. e wall may be smooth except for two or

tliree vertiesl rugae which extend the length of the

eistern /
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cistern, and under which blood vessels are present.
These rugae may or may not be prominent. Rows of
transverse rugae may &also occur, so that & network
of vertical and transverse rugse is formed in the
wall of the teat cistern with pockets in the inter-
:vening spaces. In some teats all the pookets &are
shallow; in others they are all up to O.5cm. in
depth. However, in certain teats the pockets are
deep in the upper part of the clistern and quite
shallow or entirely absent in the lower part. The
teat cistern as a rule forms a continuous space with

the gland cistern, the collecting space within the

gland. The gland cistern is usually globe~shaped and
from it radiate the main collecting ducts of the
quarter. The vertical rugse of the teat ocistern
continue up the wall of the gland cistern and hranch
to form other vertical rugae. Transverse rugae may
also occur in the wall of the gland cistern so that

8&g in the case of the teat cistern a network is formed
in the wall. The mouths of the main ducts are found
in the interspaces of the network of rugase in the
upper part of the gland cistern, but blind pockets may
oceur in the interspaces of the lower part of the gland
cistern. These pockets may be up to 2 ems, in depth:

they /
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they are as a rule deeper then the pockets in the

wall of the teat oistern. It would appear that these
blind pockets in the wall of the teat olstern and
gland cistern are abortive attempts to form main
duets. The main ducts divide into two or more
branches close to the point where they radiate from
the cistern and therefore it is diffiecult to estimate
their number. The author has found by making
eelluloid casts of the duct system that the branches
of the main duets radiate in straight lines and give
off side branches of varying length and diameter;

thiese branch repeatedly and become smaller and smaller,
the smallest ducts being sometimes termed duectules.

In the lactating udder, each terminal duet or dwctule
finmally opens into an acinus, i.e. & gpace surrounded
by secretory epithelium. The acini do not ocour singly
but as aggregates, each of whicech is referred to as &
lgbule. Aggregates of lobules are sometimes called
lebes, but this term should not be used because, owing
Yo the irregularity of the branching of the duct systenm,
I¥ is diffiealt to determine what constitutes a lobe.
4 Iobe could be regarded merely as the tissue drained
By each main duct but this»appears to be unnecessary,
and for the sake of simplicity it is better to regerd

the /
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udder as being an aggregation of lobules.

The ducts are named according to their position
and the extent of the area they drain. Thus, the
ducts within the individual lobules and which drain

the acini, are termed intralobular ducts, and the dust

which issues from each lobule and whieh dreins it, ia

termed the lobular duct. The ducts whioh are formsd

by the union of lobular ducts and which lie between

the lobules, are termed interlobular ducts. These

interlobular ducts become larger and larger &as more
and more of them unite until finelly they besome one
of the branches of a main duct. The size of the
interlobular duct at its union with the branch main
duet, will depend upon the number of lobular duets
from whiech it has sprung; these lobular ducts may be
few or many depending on the position of the inter-
:lobular duet in the udder. If a group of lobules is
adjacent to & branch duct, the interlobular duect from
the group may open directly into the braanch duct. Ia
the same way where a single lobule lies adjacent to &
large duct, its lobular duct may open directly into

the latter. Such lobules are referred to in this work

a8 periductal lobules; they can be seen in the walls
of the main duets and the gland cistern and occasion-

sally /
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occasionally in the wall of the teat oistern.
Reconstruction by the author of serial sections of
udder tissue shows that periductal lobules ocour

along the whole length of the ducts to the point

where the latter branch into the smaller ducts, which
dréin the numerous terminal lobules. Thus the arrange-
‘:ment of all the lobules and the ducts 1is similar to

that of leaves on the trunk, branches and twigs of a

tree.

THE MACROSCOPIC APPEARANCE OF THE NORMAL
UDDER OF A COW WHICH HAS BEEN BLED AT
THE TIME OF SLAUGHTER ¥

The epithelial lining of the gland elstern and
teat cistern and of the ducts is smooth, shining end
translucent with pericisternal and periductal lobules
showing through. 7The appearance of the eut surface
of the gland varies in different stages of lactation.
In full lactation the surface is composed of large
pale pink opaque lobules, 3.0mm, and over, which
protrude from the surface and on pressure exude milk.

Zxamination /

x The macroscopic and microscopic appearance of the
udder derived from a cow whiech has been bled at the
time of slaughter differs congiderably from that of
%nt%nbled cow due to the presence of blood in the

atter.
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Examination of the lobules with a hand lens shows thal
the opacity is due to the presence of milk in the
acini. A slice of tissue is soft to the touoh, and if
stretched is found to be very elastic although teariag
readily. In addition to the more or less ciroular
main duets, smaller slit-like interlobular dusts 8.0
to 3.0 mm. long can be observed amongst the lobules.
There is & minimum of supporting tissue around the
lobules and ducts.

Later in lactation the lobules when they ocommenes
to undergo involution decrease in size and do not
protrude to the same extent from the cut surfaes. The
perilobular connective tissue is relatively more
abundant, so that a slice of the tissue is not so soft
to the toueh, is less'elastic and not readily
raptured. Thus the extent to which involution hsas
proceeded can be determined by the size and opacity
of the lobules and by degree of their protrusion from
the eut surface.

In fully involuted tissue the lobules are small,
G¢d mm. in diameter and, owing to the absence of milk,
fawn-coloured and translucent. They do not protrude
fFem the ecut surface. The perilobular connective
tissue is readily observed and, &s a rule contains

large [
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large amounts of fat. A slice of the tissue is no
longer elastic and is not readily ruptured. The
interlobular ducts are still slit-like and have a
minimum of cbnnective tissue around them. Involuted
lobules and those which are in the process of invol-
:ution are in some cases chrome-coloured.
THE MACROSCOPIC APPEARANCE OF THE MASTITIC
~UDDER OF A COW WHICH HAS BEEN BLED AT
THE TIME OF SLAUGHTER

Acute inflammation of lactating lobules is not
readily detected macroscopically. But lobuies in
this condition may be slightly da:ker in eolour than
normal lobules, and as they tend to involute rapidly,
they are usually smaller in size and protrude less
from the cut surface. After involution has occurred
the affected lobule cannot be distinguished from the
normal one. The amount of involuted tissue in affected
quarters is frequently greater than in non-affected
guarters of'the same udder. Early inflammatory
changes occurring in ducts are more readily observed
than in the lobules. The earliest change in the duct
consists of a slight granularity of the mucous mem-
:brane. This granularity may become manked'and,may be
associated with thickening of the duct wall. Later,

there may be severe periductal fibrosis with or without

pus /
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pus in the lumen. The macroscopic appearance of the
udder in advanced mastitis is mainly the result of a
progression of those duct changes. Thus there may be
extensive periductal fibrosis with obliteration of
ducts. The above observations do not refer to the
appearance of the lactating udder affected with acute
necrotising mastitis. In this eondition the duets
are f£illed with pus and necrotic debris and the‘eut
surface of the gland shows large areas of coagulative
necrosis whieh are smooth and firm to the touch.
THE MICROSCOPIC APPEARANCE OF THE NORMAL
UDDER OF A COW WHICH HAS BEEN BLED AT
THE TIME OF SLAUGHTER A

If a section of an udder in full lactation is
examined mieroscopically, it will be obsérvéd that
there is a minimum amount of interlobular conﬁaétive
tissue. The lobules consist almost entirely of milk
secreting acini filled with milk. The acini are lined
with a single layer of flattened epithelial cells and
an interacinar capillary. The so-called myoepithelial
cells occur in association with the acini. These cells
have a flattened nucleus with a long fibril at each
end, the fibrils having similar staining reactions to
plain muscie. In thin sections of udder tissue they

often /
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often appear to be in association with the interacinar
capillaries, but Richardson (1949) has shown by means
of thick sections (100 u) that in the goat they are
separate from the eapillaries and form a contractile
network around the aecini and duetules. The intra-
:lobular ducts may be recognised by the fact that
their epithelial lining is two-layered like ihe lining
of the rest of the duct system of the udder, apart
from the stratified squamous epithelium of the
streak-canal. In addition the wall of the intré-
:lobular ducts have fine elastic fibrils,'whieh are
not present in the walls of the acini.

As lactation progresses the lobules become
smeller due to a decrease in the number and size of
the acini. It would appear that the epithelial cells
in the acini become exhausted as lactation advances
and are cast off so that the acini shrink. The view
is supported by the fact that as the lobules decrease

in size, there is an increase in the proportion of

interacinar and interlobular tissue present.

The normal process of involution goes on grad-
tually until complete involution is reached. At this
stage all the acini have disappeared and only the
intralobular ducts, surrounded by relatively acellular

intralobular /
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intralobular connective tissue, are present in the
lobules. The interlobular tissue as a rule contains
much fat and large lymph spaces. The presence of
large amounts of interlobular fat in fully involuted
udder tissue causes it to resemble closely the udder
of the newly-bofn calf, except ﬁﬁat in the latter there‘
are no lobules but only dhcts in the counnective tissue
supporting the fat. Under modern conditions the period
between lactations (the so-called "dry" period) is
frequently of short duration and therefore it is rare
to find the whole udder in a state of complete invol-
tution. In cows in late lactation complete involution
may oceur only in certain parts of the udder, particular-
:iy in periductal lobules around the main collecting
ducts, i.e. the duets in the cranio-lateral part of the
fore-quarters (C and D areas) and in the caudal part of
the hind-quarters (C area). Those parts of the udder
which are completely involuted in this way are firmer
to the toueh than the lactating parts and may give a
false appearance of induration on clinical examination.
The finding of normally involuted tissue in a normal
lactating quarter is mentioned by MeFarlane and Rennie
(1950).

Accordingly, lobules may be described as in
'fall /0
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'full lactation', 'lactating'; 'partially involuted!';

or 'involuted'. (See Figures 7 to 10.) The
lactating lobule may be distinguished from the lobule
in full lactation by the fact that its overall size
is reduced and also its acini are slightly smaller.
Partially involuted lobules show lactating acini in
one part and only ductules in another. When the
process of involution is complete, i.e. in the case
of the involuted lobule, no acini are apparent in
ény part of the lobule.

Corpora amylacea, i.e. the laminated basophilie
bodies described by lMcFadyean (1930), are fregquently
found in the acini, being particularly abundant in
older cows. As the present work has been mainly
concerned with the udders of young animals, it has
been possible to observe the stages in the formation
of these bodies. The first evidence of their formation
is the appearance in the acini of eosinophilie circular
bodies, the smallest of which measure about 2 u. in
diameter. These bodies appear to coalesce to form
much larger eosinophilic bodies, 50 u. or more in
diameter, which are frequently irregular in outline
and may be surrounded by = number of polymorphs.
Ultimately these bodies become smooth and round. In

older /
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older cows the corpora amylacea are as a rule lamin-
tated and 5asopbilio, and occasionally become encap—
:sulated by fibrous tissue.

The term normal has been used in describing the
microscopic appearances of the ducts and the lobules,
where there was no evidence of inflammatory changes.

THE MICROSCOPIC APPEARANCES OF THE
LESIONS OF EARLY MASTITIS

The earliest lesion consists of an acute cellular
exudate into the acini of a lobule. The cells of the
exudate are mainly polymorphs although in one case
10'42), eosinophils were chiefly found. Ihe lesions
are.usually focal, occurring in a few contiguous
acini in a lobule. The foeci, howevér,‘are frequently
widely disseminated, affected lobules being found in
various parts of the quarter. The lesion is termed

mild, moderate, or severe according to the amount of

exudate present. (See Figures 12 to 1l4.) A mild
eellqlar exudate may also be observed around corpora

. amylacea. The acute cellular exudate of the early
lesion appears to be followed by rapid involution

of the affected lobules, the involuted lobules
containing a large number of macrophages, lymphocytes
and eosinophils, in the intralobular connective tissue.

Sueh / -
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Such lobules are referred to as having undergone

post-inflammatory involution. (See Figures 15 and

16.} The high cellular content of a lobule which
has undergone this rapid type of involution enables
it to be distinguished from a lobule which has
undergone the slower involution of exhaustion, as in
the latter case the intralobular connective tissue is
relatively acellular. |

Where the involution is rapid due to mastitis
there is frequently no evidence of true fibrosis but
the periductular connective tissue may occasioﬁally
show evidence of sub-~acute inflammation, there being
signs of early or commencing fibroblastic activity,
accompanied as & rule by a cellular exudate into the
duetules.

In some instances the acute lesion in the acini
is associated with vacuolation of the acinar epithel-
:ium. Spencer and ﬁeNutt (1950) meation this phenom-
:enon, and they are of the opinion'that it is caused by
the blockage of a small collecting duct by a fibrinous
clot. Vacuolation of the acinar epithelium may,
however, occur in the absence of an acute lesion, and
is brought about by the sudden suspension of milking.

MeFarlane (1946, personal communication) termed this

Suppressed /
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suppressed lactation. (See Figure 11). The lobules

throughout the quarter are affected. It is probable
that whilst the fluid retained in the acini is
re-absorbed milk fat accumulates in the acinar
epithelium causing the vacuolated appearance.
Isolated lobules may, however, show this condition in
a quarter being milked normally. These isolated
lobules as a rule contain corpora amylacea, and
although the latter usually oceur in the acini, it is
possible that one of these bodies might block a
ductule. ' v'

The lesions found in the ducts are probably of
more importance than those in the lobules, owing to
the faect that the damage is of a more permanent nature,
a point to which Duffy (1947) previously drew attention
and which is ful;y confirmed in the present work,
"Since eessatioﬁ of lactation is the common sequel of
infection, the affected lobules may undergo. atrophy
and in consequence the affected tissue disappears,
leaving the way clear for the production at a later
date of normal epithelial structures preparatory to
another lactation, whereas the duct system being
permanent suffers irreparable damage." Accordingly,
if a duct becomes occluded by fibrosis, its whole

drainage /
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drainage area becomes useless for milk production,
and the larger the duct the larger the area affected.
The acute stage of inflammation of a duet is
probably of a transient nature, being rapidly followed
by & sub-epithelial production of granulation tissue,
(see Figure 17.), i.e. a sub-acute lesion, which
frequently becomes catarrhal. In the catarrhal state
the epithelial cells become hyperplastic and often
vacuolated, (see Figure 18.) Such a lesion is termed

mild, moderate or severe, according to the amount of

granulation tissue present in the duct wall. If only
one or two areas of the duct wall are affected, the
lesion is referred to as focal. If sub-acute lesions
are severe, the resulting fibrosis may partially or

completely occlude the duct.

CLASSIFICATION OF MASTITIS IN HEIFERS

The lesions found in the udders of the 13 heifers
have been arbitrarily divided into those occurring
in the duets and those in the lobules. This division
is convenient but not absolute, because the ductules
within the lobules are continuations of the ducts and
are of similar structure, and may therefore be affected
with similar lesions. The following is the elassific-

:ation that has been evolved for use in the present

work. /



work.

1. Lesiouns in the duets.
(a) acute exudative.
(b) sub-acute or formative lesions.
(¢) periductal fibrosis.

2. Lesions in the lobules.
(a) acute exudative.

i. in lactating lobules.

ii. in'normally involuted lobules or
in lobules that have never
1actated; as in the virgin
udder.

(b) post-inflammatory involution.

i, without acute exudate in the
ductules.

ii. with acute exudate in the
ductules.

iii. with sub-acute or formative
lesions around the duetules.

iv. with periductular fibrosis.

Not 811 the lesions mentioned in this elassific-
.ation were observed in the udders of the 13 heifers
examined, but all have been seen in the tissues of

older /
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older cows. Acute exudative lesions in the ducts

were found only in association with sub-acute lesiouns.
Sub-acute lesions around ductules oceurring in lobules
which showed post—inflammatory involution were not
recognised although they may have been present to a
mild degree, nor was periductular fibrosis observed.

This classification is not sufficiently com-
:prehensive to embrace all types of mastitis. For
instance, it does\not include acute necrotising
mastitis and acute suppurative mastitis in both of
which there is rapid destruction of tissue.

MeFarlane and Rennie (1950) classify lobular
mastitis under four headings:- exudative, produective,
active nonsprogressive (dormant); post-inflammatory
fibrdsis (extinet). Exudative and productive ﬁaayitis
may oceur in both lactating and involuted tissue,h
domeant mastitis usually in involuted tissue, extinet
mastitis commonly in involuted areas but laetating
areas may show a mild degree of the change. The

clasgifications may be compared as follows:-

McFarlane /
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McFarlane and Rennie.

Exudative in lactating -

tissue.

Exudative in involuted

tissue.

Productive in lactating

tissue.

Productive in involuted

tissue.

DormantAin_lactating

tissue.

Dormant in involuted

tissue.

Extinet in leactating

tissue.

Extinet in involuted

tissue.

EXAMINATION /

Present celassification.

Acute exudative in

lactating lobules.

Pogt-inflammatory involution
with acute exudate in the

ductul es.

Hot observed.

Post-infl ammstory involution
with sub-acute lesions

around the ductules.

Not observed.

‘PdSt-inflammatory involution

without acute exundate.
Not observed.
Post-inflammatory involutioa

. \
with periductular fibrosis.
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EXAMINATION OF THE UDDERS OF 13 HEIFERS

Of the 52 quarters from the 13 heilfers;: full-
details of which are given in Volume II, 25 were
normal on microscopic examination and 27 were-
abnormal. The microscopic findings in the-abnermal-
gquarters may be divided into six groups.

1. Severe unifocal acute lobular mastitis:

In three guarters, ¢ 31 LF, C 42 LF, and
C 42 RH, severe acute inflammatory exudate wis found-
in two or three acini of a single lobule, and in one-
quarter, C 36 RH, a similar exudate was found in the
intralobular tissue of an otherwise normally imvoluted
lobule. No other lesions were found in the pertions
examined. The cell counts of the milk from these-
quarters were seldom over 10,000 per ml. Oeecasionally
they had risen as high as 70,000, but had returned
to normal at the time of slaughter. A single ceunt of-
270,000 cells per ml. was found in a sample from
quarter ¢ 42 RH twelve weeks before slaughter, but it
is unlikely that this had any association with the
acute focus found so long afterwards. All these
quarters were lactating although normally involuted
lobules ocecurred in the main drainage area. The
involuted lobules varied in extent from 6 te 25 per

cengl-/
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ecent. of the quarter.

| In quarter C 31 LF, non-haemolytic staphylococel
occurred in the milk on three ocecasions prior to
slaughter but their numbers were small and they were
not found in the tissue after slaughter, even on
enrichment. It is therefore unlikely that théy were
associated with the development of the lesions.

Streptococcus bovis was isolated from the tissue, but

only on enrichment, and as it was not found in the milk
prior to slaughter, it also was probably of no signif-
cicance. 1Two non-haemolytic colonies of

Staphylococcus aureus occurred on the plate from a

sample of milk taken from C 42 LF six days before
slaughter, and similar oréanisms were isolated, but
only on enrichment from the tissue taken after
slaughter from close to the region where the acute

focus was found. Fourteen non-haemolytic colonies of

Staphylococeus aureus grew on the plates from the milk
derived from C 42 RH six days before slaughter, and
similar organisms were isolated, but only on enrich-
:ment, from the tissue elose to the region where the
acute focus was found. It may be of some significance
that this organism was found only in the tissue taken
from elose to the lesion in both these quarters. XNo

organisms /
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organisms of any type were found in the milk or in
the tissue of quarter C 36 RH.

The four quarters in this group show that a
single focus of acute lobular mastitis may occur in
a quarter without causing a marked rise in the cell
count of the milk, probably because the lesion is
very small and of very recent onset, possibly even
gince the previous milking. One of these quarters,

C 36 RH, differed from the other three in that the
‘acute focus did not occur in the acini of a lactating
lobule but in the intralobular tissue of an involuted
lobule. It would be unlikely for any cells from this
lesion to find their way into the milk. Such & lesion
may have arisen in one of two ways. (1) An sascute
focus 1in a lactating lobule may have caused the lobule
to involute. In this case the lobule would have shown'
signs of post-inflammatory involution, but there was
no evidence of this, (2) An acute focus may have
oceurred primarily in the interstitial tissue of an
involuted lobule. If such a lesion were caused by
micro-organisms it would indicate a path of infeetion
other than by way of the teat canal.

2. Mild multifocal acute lobular mastitis

In five gquarters there was a mild acute

inflammatory /
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inflammatory exudate in the acini of two or more
lobules without other lesions in the portions
examined. The final cell count of the milk from
these quarters was low, 20,000 cells per ml. or less,
However, in three of these gquarters, all derived
from the same animal, C 19, cell counts of up to
130,000 had been obtained within two weeks of
slaughter. The remaining two quarters in this group
were also derived from one heifer. One of these,
¢ 37 LF, showed cell counts of 100,000 cells per ml.
three weeks before slaughter, and 52 per eént. of the
cells were granular leucocytes. The last two counts
were less than 10,000 per ml. and 10,000 per ml.
respectively. The other quarter, ¢ 37 RF, showed
counts of 540,000 cells per ml. (68 per ceant. being
granular leucocytes) three weeks before slaughter;
| and 160,000 cells per ml. (58 per cent. being
granular leucocytes) two weeks before slaughter, and
100,060 cells per ml. one week before slaughter. The
final count, however, was less than 10,000 ecells per
ml. All five quarters in this group were in full
lactation with practically no lobules fully involuted.
In two of the guarters, C 19 LF and RF, no
organisms were found in the milk but in C 19 RF,

non-haemolytic /
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non-haemolytic staphylococei were obtainéd from the
tissue from two levels on enrichment. In quarter

C 19 LH, large numbers of non-haemolytic staphylococei
were present in the milk on one occasion but this was
a sample taken four weeks before slaughter and they
were not found in later sam§les. They were obtained
from the tissue after slaughter but only on enrich-
:ment. As, however, the lesions were few and very
small it is not surprising that any organism con-
tcerned would be found ogly on enrichment. With
regard to the remaining two quarters, C 37 LF and C 37
RF, only a few diphtheroids occurred in the milk and

they were not obtained from the tissues even on

enrichment. Streptococeis bovis was found on enrich-
:ment from the tissue of quarter C 37 LF, dbut it did
not oceur in the milk samples.

It is evident from these results that a severe
disturbance, indicated by an increase in the cell count
and a high proportion of granular leucocytes, may occur
in a quarter and yet if the cell count has returned to
a low figure before slaughter, the tissue may show
only mild acute lesions in two or three areas. 1In
- other words, almost complete resolution of an acutely
inflamed lobule mgy occur, without post-inflammatory

involution /
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involution intervening. If it were not for the fact
that the final count from C 37 RF was less than 10,000
cells per ml., the pattern of the ¢ell counts and the
proportion of granular leucocytes would resemble
closely those of the three quarters discussed in the
next group - severe multifocal acute lobular mastitis.

3. Severe multifocal acute lobular mastitis

In three quarters, C 33 RF, C 42 LH and C 42 RF,
there was severe mul tifocal acute lobular mastitis
with, in addition, lobules showing post-inflammatory
involution. 1In no case did severe acute lesions,
affecting many lobules, occur without some other
abnormality elsewhere; involution due to a previous
acute lesion was always present indiecating that the
process had been in existence for some time., The cell
counts from these three quarters were in all cases low,
as a rule less than 10,000 per ml., until a few weeks
before slaughter.

C 33 RF. In this quarter the count of the milk
rose to 70,000 cells per ml. three weeks before
slaughter and up to 610,000 the following week. The
counts made at eight days, five days and two days
before slaughter and on the day of slaughter were
approxiﬁately 200,000 cells per ml. Differential
cells [
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cells counts made on the last five samples showed that
the proportion of granular leucoecytes was 66, 78, 71,
73 and 62 per cent., respectively. Thus the fotal
counts of granular leucocytes in these samples were
roughly 400,000, 160,000, 180,000, 170,000 and 140,000
per ml. It was found that about 4 per cent. of this
guarter had severe acute lesions and 4 per cent.
post-infl ammatory involution, and there were no nor-
:mally involuted lobules present. Macroscopic
examination had not revéaled these lesions, the
quarter appearing to the naked eye to be a normal
lactating quarter with no involuted lobules. Six

haemolytic colonies of Staphylococcus aureus were found

on the direct blood plates prepared from the milk of
this quarter 28 weeks before slaughter but not in

later samples. Non-haemolytic Staphylococcus aureus

was found in the milk at 26, 25, and 7 weeks before
slaughter. No organisms were recovered from the
tissue taken from this quarter, but from the tissue
taken from Level 1 of its neighbour, C 33 RH, a
normal quarter, non haemolytic staphylococci were
isolated, both by direct culture and on’enrichment.
The twigt-drill used for taking this tissue peneﬁrated
the abnormal quarter, and it is therefore possible

that /



- 62 -

that the organisms were from the latter, and may‘
‘have been associated with the lesions.

C 42 LH. In this quarter the cell count rose
to‘510,000 ecells per ml. seven and a half weeks
before slaughter, and to 860,000 cells per ml. at
seven weeks. At fiﬁe and a half weeks it dropped
to 290,000 only to rise to 1,130,000 cells per ml.
at four and a half weeks. Counts of about 700,000
cells per ml. were obtained at three weeks, two weeks
and one week before slaughter. The differential
cell ecounts of the samples taken at seven, fife and a
half, four and a half, three two and one week prior
to slaughter were 64, 60, 43, 68, 50 and 59 per
cent. granular leucocytes respectively. Thus the
total counts of granular leucocytes in these samples
were 550,000, 170,000, 520,0QO, 520,000, 370,000 and
440,000 per ml. It was found that 17 per cent. of
this quarter showed severe acute lesions, and about
8,pér cent. post-inflammatory involution. A further
8 per eent. of the lobules were normally involuted.
A large proportion of the cells in the acute inflamm-
satory exudate were eosinophils, and many of these .
cells were scattered through the supramammary

lymphatic node. On maoroscopic examination this

appeared /
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appeared to be a normal lactating quarter with
involuted lobules in the main drainage areas. Only
diphtheroids were found in the samples from this
gquarter, but haemolytic coagulase-positive staphy-
:locoeci were found in the tissue taken from Level 1
on enrichment, and non-haemolytic staphylococci were
found by direct culture and on enrichment in tissue
from the left supramammary lymphatic node. It is
possible that the haemolytic staphylocoecci were
associated with the development of the lesions, butl
the significance of the non-haemolytie staphylococel
which were found only in the supramammary lymphatie
ﬁode is uncertain. |

C 42 RF. This quarter was from the same heifer as the
previous quarter. It showed a rise in eell eount to
50,000 cells per ml. seven and & half weeks before
slaughter and then to 360,000 cells per ml. at seven
weeks., The count was 240,000 at five and a half
weeks, 100,000 at four and a half weeks, 230,000 at
three weeks, 330,000 at two weeks and 410,000 at one
week., The samples examined at seven, five and & |
half, four and & half, three and twé weeks and at one
week before slaughter showed 70, 59, 63, 51, 32 and
33 per cent. granular leucocytes, giving total counts
of /
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of these cells per ml. of 250,000, 140,000, 60,000,
120,000, 100,000 and 130,000 respectively. It was
found that 4 per cent. of this quarter showed severe
acute‘lesions and abodﬁ 4 per cent. post-inflammatory
involution. A further 29 per cent. of the lobules
were normally involuted. In this quarter also a -
large proportion of the cells in the acute inflamm-
tatory eiudate were eosinophils, and there were many
of these cells gcattered through the supramammary
lymphatic node on this the right side of the udder.
The macroscopic examination, however, gave a false
appearance of a normal lactating quarter with invdl—
:uted lobules in the main drainage area. A few
non-haemolytic staphylococci were foand in one sample
taken 19 weeks before slaughter but only diphtheroids
were isolated from subsequent samples. Haemolytic
coagulase~-positive staphylococel were isolated from
the tissue of one level and non-haemolytic staphy-
:lococei were obtained from the right supramammary
lymphatic node. In both these cases the organisms
were obtained from the tissue only on enrichment so
that their numbers were probably small. It is
possibvle, hoﬁever, that the haemolytic staphylecbcci
were associated with the lesions in the gquarter, but

the /
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the significance of the non—héemolytic type, which was
found only in the supramammary lymph node is uncertain.
The three quarters in this group show that when
many lobules are affected by severe acute lesions there
ig a rise in cell count of the milk, a high proportion
of the cells being at first granular leucocytes.
Table 5 gives the number of granular and non-granular
cells per ml. and the total cell counts of the milk
from these quarters. The extent of the acute lesions
in the quarters, 4 per cent., 17 per cent., and 4 per
cent. respectively, bears a direct relationship to the
numbers of granular leucocytes in the final counts,
i.e. 140,000, 440,000 and 130,000, respectively. It
may therefore be inferred that in a quarter in a
similar state of lactation to these gquarters and like
them with no lesions in the duets, the findings of
about 150,000 granular leucocytes per ml. indicates
that about 4 per cent. of the quarter is affected with
severe acute lobular mastitis. This relationship
between the number of granular leucocytes in the milk
and the extent to which the quarter is affected may
be approached from another angle. For instance in the
milk from'C 33 RF there were 400,000 granular leucocytes
per ml. two weeks before slaughter, but in all the

subsequent /
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TABLE 5

The number of granular and non-granular cells in specimens of
" milk drawn at intervals from quarters C 33 RF, C 42 LH and

C 42 RF., The cell counts are expressed in thousands per ml.

Time before slaughter

7% 7 5% 4% 3 2 1 5 2 0
wks. wks. wks. wks. wks. wks. wk, days days days
C 33 RF. |
Granular cells - - - - - 400 160 180 170 140
Non-granular cells - - - - - 210 50 60 60 80

Total granular and
non-granular cells 10 10 20 10 70 610 210 240 230 220

C 42 1H.
Granular cells - 550 170 bhao 520 370 440 - - -

Non-granular cells - 310 120 610 160 380 350 - - -

Totai granular and
non-granular cells 310 860 290 1130 680 750 790 - - -

C 42 RF.
Granular cells - 250 140 60 120 100 130 - - -
Non-granular cells - 110 100 40 110 230 280 - - -

Total granular and
non-granular cells 50 360 240 100 230 330 410 - - -
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subsequent counts only 160,000 per ml, It may be
agssumed that this fall of over 200,000 cells per ml.
was due to the area originally affected becoming
reduced owing to the occurrence of post-inflammatory
involution, which in thé case of this quarter was 4
per cent. Thus it may be inferred that the 4 per
cent. of the gquarter originally affected with severe
acute lobular mastitis but now involuted, had been
responsible for adding over 200,000 granular cells
per ml. to thg milk. Referring on the same basis to
‘the figures for C 42 LH (see Table 5) it will be seen
that the occurrence of post-inflammatory involution of
8 per cent. of the quarter had caused a fall in gran-
tular leucocytes from 550,000 per ml. at seven weeks
to 170,000 at five and a half weeks, a fall of nearly
400,000 cells per ml., the same relationship between
the area involuted and the fall in number of granular
leucocytes as in the previous case. In this quarter
the number of granular leucocytes per ml, again rose
to sbout the previous level four and a half weeks
before slaughter, and stayed about the same level in
subsequent samples. This rise was probably due to new
areas becoming affected. Further, referring to the
figures for C 42 RF, it will be seen that

post-inflammatory /
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post-inflammatory involution of 4 per cent. of the
guarter had caused a decrease in the numbers of
granular leucocytes from 250,000 per ml. at seven
weeks to 60,000 at four and a half weeks, a fall of
about 200,000 cells per ml. This is similar to the
figures for C 33 RF. in both these methods of
calculating the number of granular leucocytes which
may be found per ml. of milk if a certain area is
affected with an acute inflammatory process, it is -
agssumed that no ducts are blocked by coagulated milk
or exudate, and in the second method there has been
neither resolution of affected areas, nor an extension
of the area affeected. Though the finding of from
150,000 to 200,000 granular leucocytes per ml., of milk
may mean‘that 4 per cgnt. of the lobules are affected
with acute lobular mastitis, and from SO0,000_to
400,000 that 8 per cent. are affected, it doeé not
follow that when large areas of the quarter are affected
the number of cells found in the milk will be in direct
garithmetieal ratio. Two opposing'factors}will
operate:; the milk yield of thg guarter will be
reduced, thus causing an increase in the cells per ml.,
while the blocking of ducts by coagulated milk and

exudate will prevent the cells from the areas drained
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by these ducts from reaching the rest of the milk,
and so cause a reduction in the cells per ml.

The acute cellular exudate in two of the
quarters in‘this group, which were both ffom the same
animal, C 42 LH and C 42 RF, contained large numbers
of eosinophils, and many of these cells seattered
through‘the supramammary lymphatic nodes. The other
two quarters from this heifer were discussed under
Group 1, severe unifocal acute lobular mastitis, and
the lesions in these.quarters also contained a high
proportion of eosinophils. In one of these quarteré
a number of white blood cells had sedimented to the
side of a large blood vessel in one section and. the
majority of these cells were eosinophils. It is
therefore probable that this animsl had a generalised
eosinophila, and the fact that its hide was badly
"warbled" may have had some bearing on this.

4. Post-inflammatory involution with residual lesions.

Eleven quarters showed post-inflammatory involut-
tion, the tissue affected varying in extent from 6 per
cent. to 66 per cent. of the gquarter. In addition,
with one excéption, there were mild to severe focal
acute lesions in lactating lobules.

C 33 LH. On macroscopic examination this quarﬁer
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appeared to be a normal laectating quarter with no
involuted ldbules. However, on mieroscopic examin-
:ation, it was found that 6 per cent. of the guarter
showed post-inflammatory involution and 6 per cent.
normal involution. No acute lesions were found in
lactating lobules. Two of the areas of
post-inflammatory involution were, however, still
active in that there were polymorphs in the duetules.
One week after calving, i.e. 29 weeks before
slaughter, the cell count was 70,000 cells per ml.

of which 34 per cent. were granular leucoeytes. The
subsequent counts until three weeks before slaughter
were low, in most instances less_than 10,000 cells
per ml., but in two cases 30,000 per ml. Three and
two weeks before slaughter the cell count was 40,000
per ml., 50 per cent. of the cells in the latter case
being granular leucocytes. At eight, five and two
days before slaughter cell counts of 1ess than 10,000
per ml. were obtained . but on the day of slaughter the
count was 60,000 per ml. Only 15 per cent. of the
cells in the last eount were granular leucocytes.
Non-haemolytic staphylococci frequently found in the
milk, but were not obtained from the tissue after
gslaughter.

¢ &2 RF; ‘On mierosceopic examination 8 per cent. of

the /
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the lobules in this guarter showed post-inflammatory
involution, 17 per cent. normal involution and 2 per
cent. mild to severe acute lesions in lactating
lobules. From four weeks after calving, or 28 weeks
before slaughter, until 17 weeks before slaughter,
the cell count varied between less than 10,000 cells
per ml. and 60,000 cells per ml. At 16 weeks it rose
to 260,000 per ml. but a week later fell to 50,000,
56 per cent. of the cells in the latter case being

. granular leucocytes. A week later the count rose to
180,000 cells per ml., 62 per cent. of the cells being
granular leucocytes. From 13 weeks to 2 weeks before
slaughter counts varying between 10,000 and 180,000
were obtained. One week before slaughter the count
roge to 190,000 cells per ml., 2% per cent. of the
cells being granular leucocybtes, and on,the day of
slaughter there was a further rise to 370,000 per ml.,
bnly 23 per cent. of the cells being granular
leucocytes. Non-haemolytic staphylococeil were found
in the milk at 27, 15, 3 weeks and at 1 week before
slaughter, but they could be obtained from the tissue
only on enrichment from one level. Diphtheroids

in small numbers were found in the milk on several

occasions. On macroscopic examination this gquarter

appeared [
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appeared quite different from its neighbour in that

the laetating lobules, though of the same diameter,
protruded less from the cut surface. The lobules in
the C. and D. areas of Levels 1 and 2 were involuted.

C 4 RH. On microscopic examination 15 per cent. of

the lobules in this quarter showed post-inflammatory
involution, 18 per cent. normal involution and 1 per
cent. mild acute inflammation in lactating lobules.

The cell count fell from 190,000 per ml. at 19 weeks
before slaughter to 30,000 at 18 weeks, then rose to
260,000 av 14 weeks. No further samples wefe received
until 6 weeks before slaughter when a count of less
than 10,000 cells per ml. was obtained. The subsequent
counts varied between 10,000 and 50,000 cells per ml.
The only samples received in this laboratory were

those teken at nine days and four days before
slaughter, and these had counts of 30,000 and less than
10,000 cells per ml., with 10 and 15 per cent. granular
cells, respectively. Haemolytic and non-haemolytic
staphylococci were found occasionally in the milk from
this quarter but only in very small numbers and thej
were not found in the tissues. On macroscopic examin-
:ation this gquarter appeared to be a normal lactating

guarter with the lobules involuted in the C areas of

all /
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all levels and in the D area of levels 1 and 2.

§ 32 LF. Fifteen per cent. of the lobules in this
guarter showed posi-iaflammstory involutioan, 10 per
cent. normel involution and two per ceant. mild to
moderate acubte iuflammation in lactating lobules.

In sddition 15 per ceat. of the duct system was
affected with mederzte sub-acute inflammation. For
28 weeks the cell count of the milk varied between
18,000 and 300,000 cells per ml. and the percentage
of grenular leneoccyies betweea 40 and 56. The final
count was 300,000 cells per ul. of which 49 per cent.
were graanlar leucocytes. Diphtheroids, haemolyiic
and non-hzemolytic siaphyloeocci oseccurred in the milk
oeceasionally prior ito slauzhier but only in small
numbers. Only non-hzemolytic staphyloecocci were
isoclated from the tissue and these were found only on
enrichment. On macroscopic examinsation this appeared
to be @ normsl lactating guarier, with lobules
involuted in the § arez and part of the B area of
Levels 1 and 2.

C 36 RF. 3Sixtees per eent. of the lobules in this
quarter showed posi-inflamnatory iavolution and 6

per cent. mild acute inflamm=tion in lactating lodules.
Sixteen per cent. of the lobules were normally invol-

tuted. /



involuted. From 10 weeks-to O weeks before slaughter
the cell count did not exceed 20,000 cells per ml.

At four weeks the ébunt was 60,000 sand & week later
130,000 cells per ml. The counts made at two weeks,
one weekx, &nd tefore the animal left the farm were
90,000, 100,000, and 320,000 with 48, 51, and 59 per
cent. granular leucocytes, respectively. Apart from
the finding of diphthercids in the milk on two
occaslions no orgenisms were found in the milk or
tissues. On macroscopic examination this gquarter
appeared to be & normal lactating quarter with the
lobules involuted in the C and D ereas of Levels 1
and 2. The guarier was oversiocked because the animal
was not slaughtered until the day after its arrival at
the abattoir and the evening milking had been omitted.
C 4 LH. Thirty-three per ceant. of the lobules in this
guarter snowed post-inflamnstory iavolutioa, 17 per
ceat. normal involutioz gad S per ceat. mild geute
inflammetion in lactating lobules. The cell count
rose from 10,000 cells per mi. at 19 weeks before
slaughter to 210,000 at 16 weeks and 520,000 at 14
weeks., HNo further samples were received until six
weeks before slaughter whea the count was 5,000,000
cells per ml. It fell to 1,000,000 per ml. a week
later /
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later and the subsequent counts at four weeks, three
weeks, nine days, four days and oﬁ‘the day before-
slaughter were all about 500,000 cells per ml. Only
the samples taken at nine days and at four days were
received in this laboratory, the percentages of
granular leucocytes being 50 and 31, respectively.
Haemolytic and non-haemolytic staphylococci were
found on only one occasion in the milk, respectively.
Only small numbers were present and they were not
obtained from the tissue after siaughter. Macroscopic
examination showed that involution was more advanced
in this quarter than ian the other three from the same
udder. The following areas were involuted:-

level 1, C and D; level 2, ¢, D and B, and level 3,
C, E and B. The upper end of the streak canal was
slightly narrowed by a fibrous band; no difficulty
in milking the quarter had, however, been noticed.

C 14 LH. Fifty per cent. of the lobules in this
quarter showed post-inflammatory involution, 33 per
cent. normal involution and 1 per cent. mild acute
inflammation in lactating lobules. In the sample of
colostrum taken four days after célving, there we;e
1,640,000 cells per ml. of which 65 per cent. were

granular leucocytes. A week later (i.e. eleven weeks

before /
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before slaughter) the count had fallen to 100,000, .
with 34 per cent. granuiar leucocytes. It rose to
SZ0,0QO at ten weeks, and then fell to 60,000 with
only 15 per ceant. granular leucocytes at nine weeks.
4 cell count of 20,000 cells per ml. eight weeks
before slaughter, was followed by a gradual rise
until at three weeks before slaughter there were
800,000 per ml. of which 57 per cent. were granular
leucocytes. The counts at two weeks and one week
and before slaughter were 1,390,000 and 2,200,000
cells per ml., with 52 and 35 per cent. granular
leucocytes, respectively. A few non-haemolytic
staphylococei were found in the milk on several
oceasiocns prior to slaughter. They were also found
in the tissue after slaughter but only on enrichment.
On macroscopic examination this appeared to be a
normal involuting quarter with areas of lactating
lobules scattered throughout.

The remaining four quarters in this group were
all from one heifer, C 13. When the milk was first
examined, 24 weeks before slaughter, the animal had
already been in lactation for 22 weeks. The cell

counts of the samples from the four quarters were

~all in the region of 1,000,000 cells per ml. and 48

to /




Yo 58 per cent. of the cells were gramular leucooytes.
The subseguent counts in zll four guariers remained
high, but the perceatage of grauular leucocytes fell
antil, &t nine weeks before slaughter it was below 30
in =11 gueriers. The total counts then started to
rige until finally they amounted to from 2,700,000 to
7,000,000 cells per ml. in the milk from the four
guarters.

C 13 LH. Thirty-three per cent. of the lobules in
this guarter showed post-inflammestory involution, 17
per cent. normsal involution and 6 per ceant. mild
acute inflammetion in lastating lobules. There was
an acuote inflammaiory exudate in the ductules of &
few of the lobules showing posi-inflammatory iavol-
:ntion. Esemolytic staphylococci were found in the
milk in very small numbers on only two occasions,
i.e. 21 weeskxs &and 12 weeks before slaughter. Non-
cheemolytic staphylococei were found in samples of
milk tzken at 17 weeks and 16 weeks before slaughter.
The latter were also obtained on enrichment from the
tissue. Diphtheroids were freguently found in the
milk but were aot found in udder tissue. Mascroscopic
examination showed & guarter in late lactation,
composed of small chrome-coloured lactating lobuleé

except /
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except in the ¢ ares of levels 1 and 2 where the
lobules were involuted.
C 15 RH. Thirty-three per cent. of the lobules in
this quarter showed post-inflammetory involution, 17
per cent. normal involution and 33 per cent. mild to
severe acute inflemmation in lactating or partislly
involuted lobules. 1In addition, 1 per cent. of the
duct system was affected with moderate sub-acute
lesions. There was an acute inflammatory exudate
in the ductules of many of the lobules affected with
post-inflemma tory involution. HNon-haemolytic
staphylococeil and diphtheroids were freguently found
in the milk but non-haemolytic staphylococei alone
in the tissue and these only oun enrichment. A few
haemolytic staphylococei were found in the milk on
one occasion but this was 17 weeks before slaughter.
kacroscopic examination showed & quarter in late
lactation, composed of small chrome-coloured lact-
tating lobules, except ia the C area of level 1, where
the lobules were’involuted.

C 13 LF. Fifty per cent. of the lobules in this
guarter showed post-inflammatory 16 per cent. normal
involution and 8 per cent. mild to moderate acute

inflammation in lsetating lobules. In addition, 10

per /
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per cent. of the duct system was affected with mild
sgb—acute lesions. There was an acute inflammatony
exudate in the ductules of many of the lobules
affected with post-inflemmatory involution. Non-
thaemolytic staphylococel were frequently found in
the milk of this quarter and they were also obtained
from the tissue on enrichment. Macroscopic examinat-

:ion showed a quarter in late lactation, composed of

. small chrome-coloured lactating lobules, except in the

C area of levels 1 and 2, where the lobules were
involuted.

C 13 RF. Sixty-six per cent. of the lobules in this
guarter showed post-ihflammatory involution 27 per‘
cent . normal involution and 7 per cent. mild acute
inflammetion in lactating lobules. 1In addition, 75
per cent. of the duct system was affected with mild
to moderate sub-acute lesions. There was an acute
inflammatory exudate in the ductules of many of the
lobules affected with post-inflammatory involution.
Non-heemolytic stéphylococci were found in the milk on
several occaéions and they were also isolated from the
tissue on enrichment. Diphtheroids occurred in many
of the milk samples and a few haemolytic staphylococei
in the milk on two occasions, i.e. 21 weeks and 17

weeks /
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weeks before slaughter, but these organisms were not
obtained from the udder tissue even on enrichment.
Macroscopic examination showed a quﬁrter which had
undergone involution except for an area of lactating
lobules around the gland cistérn.

The extent of the lesions in the eleven quarters
in this group are given in Table 6. The period during
which the cell cdunt was abnormally high and the
maximum count recorded are also stated. It will be
seen that the extent of post-inflammatory involution
in a quarter is related to the maximum cell count
obtained. On this basis the quarters fall into two
gsections, one section of five guarters in which the
cell count was always less than 500,000 cells per ml,,
and a second section of six quarters in which the cell
count had risen to over 2,000,000 cells per ml. The
first section showed from 6 to 16 per cent.
post-inflammatory involution and the second section
from 33 per cent. to 66 per cent. post-inflammatory
involution.

The extent of acute residual lesions in
lactating lobules in these eleven quarters bears no
relation to the extent of post-inflammatory

involution, to the period during which the cell count

was [/
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TABLE 6

The relationship between extent of
lesions, the duration of high cell
counts and the maximum cell count

of the milk of 11 quarters.

Zxtent of Duration of Haximum cell
different types high cell ecount (cells
of lesions counts per ml.)

waarter r.l.l. icute Ducts

Seetion 1.

C 33 LE 6% - - 2 weeks 70,000
C 32 BF 8% 2% - 16 weeks 370,000
C 4 BH 15% ik - 5 weeks 260,000
¢ 32 ILF 15% 2% 154 28 weeks 300,000
C 356 RF 16% 6% - 4 weeks 320, 000
Section 2.
2 4 1IE 334 5% - 19 weeks 5,000,000
£ 13 I® 33% 6% - 24 weeks 3,000,000
C 13 RH 33  33% 1% 24 weeks 3,700,000
C 14 1E 50% 1% - 123 weeks 2,200,000
3 13 1F 50% 8% 10% 24 weeks 6,900,000
C 13 RF 66% 7% 754 24 weeks 7,000, 000

FP.l.l. = Fost-inflammatory invoiution.

ioute = Residual mild acute lesions in lactating
lobules.
Duets = Wild to moderzte, sub-acute lesions in

the walls of the duct system.
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was raised or the ma&ximam count obtained. It depends
to some extent on the amount of lactating tissue
remaining in the quarter. Four guarters which

had sub-acute lesioas in the duct system had high
cell counts over long periods, at least 24 weeks,
end so it may be inferred thet these lesions webre
secondary to a prolonged affection of the lobules.
This supports the theory that the primary lesions

in gub-cliniceal mastitis oceur in the lobules. The
eleven quarters in this group in which post-infiamm-
:atory involution was the predominant lesion show
the importance of this lesion as an indication that
there has been an acute inflaemmatory process in a
lobule.

Table 7 shows in tabular form the micro-organisms
found in the milk and tissue of the eleven guarters of
this group. It will be seen from the table that
haemolytic staphylococci were found in the milk of
six of the guarters oa one or two occasions, but in
all instances their numbers were small and they were
not obtained in the tissue after slaughter, even on
enrichment. Thus they did not appear to be associated
with the lesions. Non-hsemolytic staphylococei were
only found on one occasion in the milk of C 4 LH, dut

were /
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TABLE 7

The different typea of micro-organisms found
in the milk and tissue of 11 quarters

Organisms
found in
Organisms found in the milk the tissue
‘ ‘ Non- Non-
Haemolytic haemolytie haemolytic
Quarter s taphs staphs Diphtheroids ataphs
Section 1 |
C 33 1H +
and Str.
C 32 RF + + + bovis
C 4 BRH +X + +
C 32 LF +X + + +
C 36 RF +
Section 2
C 41X +X += | +
C 13 1LH +X + + +
C 13 RH +* + + +
C 14 ILH + +
C 13 LF + + +
C 13 RF += + + +

x Hever more than four colonies from 0.0lml. of
milk, and only found on a few occasions.

m Only found on one occasion.
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were not found in the tissue taken after slaughter
and were probably of no importance. However, such
organisms were frequently found in the milk of nine
other quarters. They were also obtained from the
tissue of seven of these but only on enrichment,
showing that they were present in the tissue only in
small numbers. There is therefore some doubt as to
whether these organisms were of importance in fhis
form of mastitis or whether they were merely
commensals in the udder.

5. Sub-acute lesions in the ducts associated with
trauma

There were three quarters in this group, each
with a history that the teat had been tramped on by
another animal.

C 37 LH. In this quarter all the duct system showed
moderate to severe sub-acute inflammetion and 90 per
cent. of the lobules post-inflammatory involution

- with polymorphs present in the interduectular tissue

in addition to other cells. The remaining 10 per ceant.
of the lobules, all in Level 3, were lactating and
appeared normal exéept for one in which the aeinar
epithelium was vacuolated. There was a small nodule

at the upper end of the streak canal and the epiﬁhelial
lining of the teat-cistern was rough. The lining of

the /
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the gland-cistern and of the major ducts, however,
appeared normsl macroscopically. According to the
history of the aﬁimal the teat had been tramped on

at the time of calving, sixteen‘ﬁeeks before
slaughter, and was not milking freely. A teat bougie
wes inserted and the quarter treated with "Udolae"®,

a sulphone preparation. 4 sample of milk was taken
from this quarter 6 weeks before slaughter. It
contained over 11,000,000 cells per ml., of which

71 per cent. were granular leucocytes. A week later
a sample from the same quarter was blood-stained

and contained many small clots. The total e¢ell count
of this sample was 66,000,000 cells per ml. of which
88 per cent. were grapular leucocytes. The count
dropped to 25,000,000 per ml. in a sample drawn four
we eks before slaughter and 20,000,000 per ml. at three
weeks, the proportion of granular leucoeytes in both
these samples being 84 per cent. The cell counts of
samples taken at two weeks and six days before
slaughter, and on the day of slaughter were over
S,OO0,000, almost 4,000,000 and over 6,000,000 cells
per ml. respectively, the percentage of granular
leucocytes being 71, 47 and 53. The variation in the
eell counts may be interpreted in the following manner.
Acute / ‘
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Adcute lobular mastitis occurred after injury to the
teat, and by the time the count had reached
66,000,000 cells per ml. the majority of the lobules
in the quarter were affected. The milk yieid would
by this time be markedly reduced, both by the presence
of the acute lesions and by the faet that the‘quarter
had not been milking freely, thus concentrating the
cells in the milk. It is also probable that the
sub-8&cute lesions in the ducts had appeared by this
time, eleven weeks after the injury, and the cells
from these lesions would be added to the milk. A4s
more lobules involuted, reducing the area of acute
lesions, the cell count fell. The cells found in the
milk on the day of slaughter, over 6,000,000 per ml.
of which 53 per cent. were granular leucocytes, must
have been derived from the sub-acute lesions in the'
duets and from the involuted lobules, as there were
no acute lesions in the areas of lactation remaining.
The involuted lobules still showed evidence of acute
inflammatory exudate. Diphtheroids and atypiecal
streptococei, i.e. streptococei other then

Streptococecus agalactiae, Streptococcus dysgalactiae

and Streptococcus uberis, were found in the milk

semples from this quarter but only on rare oceasions

and /
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and they were not found in the tissue after slaughter
so they were probably not associated with the lesions.
Non-haemolytic staphylococeci, although not presenf in
any of the milk samples, were obtained by direct
culture from the tissue, so they may have had some
asgociation with the lesions.

. 0 30 LHs In this quarter 50 per cent. of the duct
gystem showed mild to severe sub-acute inflammation,
the remainder being normal. Ehree per cent. of the
lobules showed post-inflammatory involutién with an
acute exudate in the ducts and.45 per cent. |
post-inflammatory involution without exudate.

Slightly more than 1 per cent. of the lobules showed
severe acute inflammation in lactating tissue. The
state of lactation of the quarter was 50 per cent.
lactating lobules, 50 per cent. involuted, only about
two per cent. of the iatfer being normally involuted.
The above figures do not take intovaeeount an area of
bruising found in the C area between Levels 2 and 3

in which the duets showed severe sub-acute inflammation
and periductal Pibrosis and in addition a severe macro-
:phage reaction in involuted lobules. Blood pigment
was abundant in this area. The other lesions in the

querter were chiefly in the milk drainage area of the

bruise. /



- 85 -~

bruise. Level 3 was mainly composed of lesctating
lobules, which were normal except for a focus of
acute inflammation in the D area. Macroscopiec
examination of the quarter showed evidence of surgical
interference to the streak canal. A 1l.5mm. nodule
was present in the upper part of this canal. The
teat-cistern was somewhat shrunken but the epithelial
lining appeared normal, as ﬁid that of the gland
cistern and major ducts. Level 1 was composeé of
chrome-coloured translucent lobules and Levels 2 and
% of orange-coloured opaque lobules which protruded
very little from the ceut surface. An area of
chrome-coloured involuted lobules in the B and E areas
was histologically normal. The area of bruising
between Levels 2 and 3 was observed macroscopicsally.
The history of the quarter was that the teat had been
tramped on 12 weeks before slaughter. The streak
canal was surgically enlarged by means of McLean's
knife 10 weeks before slaughter and about four wéeks
later the quarter was treated with 14 tubes of |
penicillin each tube containing 100,000 units of the
drug. The cell-count rose to 660,000 cells per ml,

a week after the tramping, i.e. just prior to the
streak canal being enlarged. Six and a half weeks

before /
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slaughter, before treatment, a count of hearly
6,000,000 cells per ml. was obtained but, at six
weeks, probably during treatment, it had dropped
to 1,640,000, of which 82 per cent. were granular
leucocytes. From five and a half weeks to two weeks
before slaughter cell counts of from 760,000 to
3,500,000 cells per ml. were obtained, the percentage
of granular leucocytes remaining around 70. At 12
days the count was 540,000 per ml. 54 per ce¢ent. being
granular leuopcytes, and at ten days 400,000 per ml.
72 per cent. being granular leucocytes. At nine days
the cell count rose to 1,300,000 cells per ml., 60
per cent. being granular leucocytes, and at four days
‘the count was 2,200,000 per ml. 76 per cent. being
granular leucocytes. The count at two days was
similar, but on the day of slaughter it had risep to
6,000,000 of which 60 per cent. ﬁere granular
leucoecytes.

Although this quarter was reported as having e
tramped teat, the lesions appear to have followed the
brqising of the caudal aspect of thé quarter. There
was periduetal fibrosis in this area, indieating that
it was probably the oldest lesion in the guarter. In
addition the other lesions found were mainly in its
drainage / |
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drainage area. It is probabie that the majority of
the 660,000 cells per ml. found a week after the
supposed tramping of the teat came from the bruised
area, whereas when the cell ecount had reached 6,000,000
cells per ml., acute lobular mastitis had ocecurred in
the majority of the lobules which were found to be
involuted when the quarter was examined after slaugth
ter, and many of the ceells found in the milk would be
from this area. The fall of the cell count in the
subsequent samples would indicate the occurrence of
post-inflammatory involution in these lobules. This
fall coincided with the treatment with penicillin.

The sudden jump in the cell count from 400,000 cells
per ml. at ten days before slaughter to 1,300,000 at
nine days seems to indicate that the fresh areas had
become affected. This may ha#e been when the
sub-acute lesions in the duct system became active,
because the cell count rose until it reached

6,000,000 on the day of slaughter and the majority of
the cells in the latter count must have been derived
vfrom the lesions in‘the dueté. Only ﬁbout one per
cent. of the lobules showed severe acute magtitis in
lactating tissue and only three per cent. |
post-inflammatory involution with acute exudate. There

was /
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was no acute exudate in association with the remaining
45 per cent. of the lobules which sﬁowed
post-inflammatory involution. It may be inferred,
therefore, that the majority of the 6,000,000 cells
per ml., 60 per cent. of these being granular cells,
found in the final count were derived from sub-acute
lesions in the duets. From one to three colonies of
non-haemolytic staphylococci were found in the plates
prepared from the milk on three occasions and one

colony of haemolytic Staphylococcus albus was obtained

on the plate prepared from the sample taken four days
before slaughter. Haemolytic coagulase-positive

Staphylococcus aureus was found in the tissue removed

from Level 1 on enrichment, and Streptococcus bovis

‘from Level 3 on eanrichment. The former organism was
probably associated with the lesions.

C 31 RH. The following clinical details refer to this
quarter. "There is an indurated core on the posterior
agpeet of this quarter close to the septum. The
teat-orifice is patent and dripping milk. The teat
wes tramped on and was operated on with MelLean's

knife and consequently the teat orifice is left more
patent than usual.” The date on which the teat was
tramped is unknown. The cell counts of the milk

samples /
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samples were below 20,000 cells per ml. from 17 weeks
until nine weeks before slaughter, except for a count
at 12 weeks of 100,000 cells per ml. At seven weeks
before slaughter, however, the eell ecount was
2,000,000 per ml., and about the same a week later,
87 per cent. of the cells being leucocytes. At
five-and-a-half weeks the count was 1,170,000 and &b
four-and-a;half weeks 1,550,000 of which 67 per cent.
were granular leucocytes. At four weeks the count
had risen to over 2,500,000, 92 per cent. granular
leucocytes, but at three-and-a-half and at two weeks
it had dropped to 360,000 and 160,000 cells per ml.,
77 and 70 per cent. respectively being granular
leucocytes. At two weeks and at one-and-a-half weeks
the eount rose to 6,000,000 per ml. with 80 per cent.
granular leucocytes. The counts at four days and two
days were over 3,000,000, 78 and 85 per cent. granular
leucocytes and on the day of slaughter 9,000,000, 87
per cent. granular cells.

Mecroscopic examination of the quarter showed
marked roughening of the epithelial lining of the
teat cistern, and in the streak canal evidenece of
surgical interference. The epithelial lining of the
gland cistern and of the majdr ducts appeared normel.

The /
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The lobules were smaller than those in the other three
quarters of the udder and did not protrude so much
from the cut surface. They measured from 1.0 to
2.0mm, in diameter, except in the C area of Level 1,
where they measured 1l.0mm. and were fawn and trans-
:lucent in contrast to the pink opague lobules else-
:twhere. There was a small patch, about 3.0cm. in
diameter, in the C area above Level 3 where the inter-
:lobular ducts contained dry greenish pus. This was
in the region where the "indurated core' was felt
clinically. Microscopic examination showed sub-acute
lesions in the whole of the duct system, mild in most
areas, but very severe in the region where the green
pus was seen., The lesions were aiso severe in the ¢
area of Level 3, immediately below this region. Part
of the wall of the gland eistern also showed severe
sub~-acute lesions. Only & per cent. of the lobules
showed post-inflammatory involution, and these were
confined to Level 1 and to the wall of the gland
cistern. Severe acute mastitis was found in 25 per
cent. of the lobules, scattered more or less evenly
throughout the quarter. The state of lactation was
about 92 per cent. lactating and 8 per cent. involuted.

The most striking feature of this quarter is the
relatively /
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relatively small proportion, i.e. 8 per eent. of the
lobules showing post-inflammatory involution although
very high cell counts had been obtained for seven
weeks. It is possible, however, that the high cell
count occurred in two stages. The first inerease in
cell count may have been caused principally by the _
damage to the teat cistern and the lesion in the upper
part of the gland, but the secondary rise in cell
count two weeks before slaughter would be due to the
development of the more generalised acute lobular
mestitis and to the sub-acute lesions in the ducts.

It is therefore probaeble that high ecell counts,
2,000,000 or more cells per ml.,, with a very high per-
;centage of granular cells, 87 per cent. may be ecaused
by relatively small, but very severe lesions.

Atypical streptococei were found frequently in the
milk samples from this quarter and haemolytic staphy-
:lococei in the last two samples. Haemolytiec staphy-

:lococeci and Streptocoecus bovis were obtained from

the tissue from all three levels after slaughter,

and in one levgl on direct culture. Thus they may
have been associated with the lesions, the haemolytiec
staphylocosci particularly with the terminal lesions.
6. "Blind" guarter.

0 35 RF. /
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C 35 RF. The first sample of the milk wés received
from this gquarter 10 weeks before slaughter, i.e.
about 7 weeks after calving. It contained less than
10,000 cells per ml. The next sample taken seven
weeks before slaughter contained 40,000,000 cells
per ml., 90 per cent. being granular leucocytes. No
further samples were obtained from this quarter.
Macroseopic examination showe¢ a fully involuted
gquarter mainly composed of dilated ducts f£filled with
straw coloured fluid. The involuted 1obﬁ1es measured
less than O.bmm. in diameter. Only about 3.0cms. of
the upper part of the teat cistern was patent, the
lower part was obliterated by a core of post-inflamm-
tatory fibrosis. The epithelial lining of that part
of the tegt cistern still patent was rough. Miero-
iscopic examination revealed no abnormality of the
ducts or labules.

A severe inflammatory lesion eonfined to the
lower part of the teat cistern, had evidently been
responsible for this gquarter becoming "blind". The
majority of the cells found in the samﬁle taken seven
weeks before slaughter were probably derived from this
lesion. It is interesting to note that normal invol-
sution of the lobules resulted from the suppression of

lactation./
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lactation. The milk in the quarter had been reabsorbed
leaving elear straw-coloured fluid. No organisms were
isolated from either sample of milk. Non-haemolytiec
staphylococci were found in the tissue removed after
slaughter, but were probably not associated with such
a severe lesion.

High cell counts in quarters normal histologically

Of the 25 quarters, which were found to be normal
histologically, only four had cell Qounts of over
100,000 cells per ml. The quarters, C 14 LF, C 14 RF
and C 14 RH, all from the same animal, had cell couants
of 450,000, 1,950,000 and 620,000 cells per ml.,
respectively, in the first samples examined, but these
samples were 6f colostrum taken four days after
calving. The percentage of granular leucocytes present
was about 36. The counts of the milk from these
quarters had dropped to normal in the samples taken
eight weeks before slaughter, but rose in subsequenﬁ
samples, the final counts for the three normal quarters
being 320,000, 440,000 and 450,000 cells per ml. with
20, 24 and 30 per cent. granular leucocytes respective-
tly. The animal was & "poor milker™ and elthough it
had only'been in lactation for about 12 weeks, the |

process of involution was well advanced. The inference

may [
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mey be drawn that in the course of the shedding of
epithelial cells during the process of involution
granular leucocytes also escape Into the milk. The
fect that the animal was a “poor milker™ suggests an
endoerine upset and for this reason these quearters
should not be taken to represent the normal, even
though histologically they showed no evidence of
inflammatory change.

The quarter C 19 RH, was normal histologically,
but had a cell count of 140,000 cells per ml. two
weeks before slaughter and 40,000, with 56 per cent.
granular cells, one week before slaughter. The
final cell cbunt was less than 10,000 cells per ml.
This quarter was from the same animal as three of the
quarters discussed under Group II of abnormal querters.
The findings in the three abnérmal quarters showed
that resolution of acute lesions in a quarter could
occur leaving only mild focal acute lesions. It
is possible that in quarter C 19 RH either the milad
acute lesions were present in pafts of the quarter

not examined, or that complete resolution had oceurred.

CELL COUNTS MADE ON SAMPLES TAKEN AFTER
THE JOURNEY TO THE ABATTOIR

In eleven of the heifers it was possible to take
milk /
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milk samples after the animal had been transported

to the abattoir. The cell content of these samples
showed great variation from that in the last samples
teken at the farm. In 19 abnormal quarters the total
count was raised from twice to 73 times by the Jjour-
:ney, the pereentage of granular leucocytes was
however similar in most cases. In 4 eabnormal quarters
the ecount had dropped to one half or one third, and in
one it was similar. In eleven normel quarters the
count was increased from twice to forty times and in
nine it-was similar. This great variation may have
been due to the taking of milk samples at a different
time, i.e. not immediately prior to milking, and to
increased sedimentation of cells during the journey.
For these reasons the lesions found in the abnormal
quarters have been related to the cell counts made on
fore-milk taken on the farm immediately prior to |

normal milking time.

COMPARISON OF THE BACTERIOLOGICAL FINDINGS
IN THE NORMAL AND ABNORMAL QUARTERS

Diphtheroid organisms were recovered from the
milk of 18 normal and 20 abnormal quarters but never

from the tissue. Streptococcus bovis, on the other

hand, was never recovered from the milk of any

quarter, /
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quarter,‘but was found in the tissue of two normal
‘and six abnormal quarters. Franecis (1949) also found

that Streptococcus bovis was commonly found on cultur-

:ing udder tissue, but that it was rarely found in the
milk, The explanation of this may be that this
organism is present only in the tissue or the blood-
:stream and not in the milk. It is difficult to
explain why diphtheroid organisms so commonly found in
the milk were not recovered ffom the udder tissue,
unless they are susceptible to freezing. The examin-
:ation of the atypical streptococei, found in the

milk of two abnormel quarters, was only carried to the
point of establishing that they were not "typica1
mastitis streptococei.”

It will be seen from Table 8, that non-haemolytic
'staphylococei were found in the milk but not in the
tissues of seven normal and seven abnormal gquarters;
in the tissues but not in the milk of six normel and
three abnormal guarters, and in both the milk and
tissues of six normel .and ten abnormal quarters.
Heemolytie staphylococci were found in the milk dut
not in the tissues of six normal and six abnormal
quartersg in the tissues but not in the milk of one
normel and two abnormel guarters, and in both the milk

end [/
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and the tissue of two normal and two'abnormal quarters.

Except for Streptococcus bovis none of these organisms

were found in a markedly greater number of abnormal
then normal quarters, suggesting that, though in some
instances they may have been associated with the
lesions, some other factor is primerily responsible
for the occurrence of sub-cliniecal mastitis.

Orgenisms were always very scanty, and were never
histologidally demonstrable.

Only aerobic cultures were made in the present
ﬁork but in view of the findings of Stuart, Buntain
and Langridge (1951) it would be advisable that in any’
future work anaerobic cultures be made. In addition

to Gorynebacterium pyogenes they isolated from the

secretions of quarters affected with summer mastitis,
an anaerobic coccus, & microaerophilie coccus and

Streptococcus dysgalactiae. Infusion of a mixture

of the four organisms into 38 dry quarters, caused
sunmer mastitis in 33 of them and there was pus in the
cisterns of the other five. Infusion of

Corynebacterium pyogenes alone caused summer mastitis

in only four out of 20 quarters. It would therefore
be of value to find out whether either the anaerobic
or the microserophilic organisms oceur in the udders

of /
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of lactating cows and if so whether they have any

vearing on sub;alinieal mastitis.
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GENERAL DISCUSSION AND CONCLUSIONS

Early diagnosis of mastitis is essential so that
curative measures may be'applied before permanent.
damage occurs in the udder. Before bacteria are
recovered from the milk mastitis may have heen present
for some time. The total cell content of milk has-
been shown to be a reliable method for diagnosis of
sub-clinical mastitis (Malcolm et al. 1944 and
McFarlane et al., 1949). 1In the present work the
differential cell content of milk has been examined
to determine the types and proportions of different
cells in normal and abnormal milk: to correlate
these findings with changes occurring in the udder,
perticularly in the case of early lesions of mastitis,
and to assess the value of the differential cell

count ag a diagnostic method.

THE CELLS IN MILK
There has beeh considerable difference of opinion
as to the significance of the various types of cells
in milk, and paptieularly as to“whether they constitute
pus or not. Some of the early workers assumed.that all
the eells in milk were leucosytes or pus cells, and
therefore concluded that pus was present in the milk of

75 /
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75 per ecent. of cows in late lactation. Others were of
the opinion that leucoeytes could oceur even in normal
milk and thus were of no pathological signifieance.
Even as late as 1947, Zlotnik attempted to account for
the presence of the polymorphs found in normal milk by
stating that they were degenerated epithelial cells.
Varrier-Jones (1924) gave a detailed description of
nine types of cells found in milk. One of these, "the
large mononuclear leucocyte™, was misnamed, as it is
evident from his description that it is in reality the
unvacuolated epithelial cell, which is present in both
normal and abnormal milk. In the present investigation,
using & differential method to stain the granular
leﬁcoeytes, it has been shown that the eells in normal
and abnormal milk fall meinly into three groups:
granular leucocytes, 1ymphéeytes and epithelial cells.,
In the majority of samples the proportion of lymphosytes
was 80 low that no attempt was made to determine
whether they were of any‘significance. However, the
proportion of granular leucocytes to other eells in the
milk has been investigated with heifers and cows in
which the stage of lactation was known. In thirteen of
these heifers, the udder tissues were later examined

post-mdrtem.

Examination /
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Examination of the results obtained shows that the
| differential cell count as a rule possesses no advantage
over the total cell count as a diagnostic method.
However, in mastitis-free cows the proportion of
granular leucocytes tends to be lower in advanced
- lactation milk than in mid-lactation, so that where the
stage of lactation is unknown and the cell content is
high, the differential cell count would be of use in
determining whether the high cell count was due to
sdvanced lactabion or to mastitis. As has been shown
magtitis may exist when no mastitis organisms cean be
recovered from the milk. On the other hand, mastitis
organisms may occasionally be recovered from the milk
of normal querters. XExamination of the udders of 13
heifers has shown that if a single cell ceount of the
milk is high and the proportion of granular leucocytes
is over 50 per cent.,‘there is an acute inflammetory
process in the guarter concerned. If, however, the
proportion of granular leucocytes is below 50 per cent.,
this does not mean that there is no inflamﬁatory
process in. the quarter concerned. Quarter ¢ 42 RF
showed acute inflammeation and yet in its later cell
counts the percentage of granular leucocytes was low,

because the process of post-inflammatory involution

was /
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was in excess of the production of acute inflammatory
exudate. For the differential eell count to be of
value for disgnostic purposes, milk samples should be
examined at regular intervals for total cell content
and proportion of granular cells. The data thus
obtained should give a reasonably accurate pieture of
the changes occurring in the guarter, whether they are
of an inflammatory nature or due to involution. 1In
estimating the significance of a single differential -
cell count, eapecially one made on late-laectation
milk, 1t is necessary to consider the absolute number
of greanular leucocytes present as well as their per-
scentage, and also the volume of the milk secreted.

It must be noted that deily variations of milk
yield in any particular quarter may influenee the
number of cells per ml. in the milk, and beczuse of
this the figures obtained ean only approximate to the
truth.,

THE TOTAL CELL COURT AS A
DIAGNOSTIC METHOD

The present work confirms the findings of Maleolm
and MeFarlane that with heifers in mid-lsectatien
rersistent cell counts of over 100,000 per ml. are
indicative of mestitis but in older cows & rather

higher [




- 1086 -~

higher figure, 200,000 or 250,000 cells per ml., may
be a fairer eriterion of the presence of the disease
in routine diagnostic work. As they suggest, it is
advisable to compare the count obtained with the éounts
of the milk from the other three quarters of the udder.
However, where all the quarters show high cell counts
and mastitis organisms are absent, the question arises
with cows which have been in lactation for six or
seven months whether the high cell eounts are due to
advanced lactation or mastitis in all quarters. Thus
when samples from heifer Cl3 were first examined five
months after calving the cell counts were high in all
gquarters, and therefore the inference might have been
drawn that the animal was approaching prematurely the
stage of late lactation. Weekly sampling of the milk
from this udder, however, showed that the proportion
of granular leucocytes in three of the quarters wés

as & rule over 50 per cent., suggesting that these -
quarters at least were mastitic. Examination of the
‘udder after slaughter showed mastitis in all four
quarters. Heifer Cl4 also showed persistent high cell
counts in the milk of all quarters and the milk yield
was low. The animal had only been in lactation for |
twelve and a half weeks when slaughtered, and thus
appeared /
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appeared to be in mid-lectation. It might therefore
have been concluded that all four quarters were

mastitic and that this was responsible for the low
yield. However the milk of only one quarter, the

left hind, had an abnormally high proportioﬁ of
granular leucocytes (over 50 per cent.) and this

gquarter alone showed evidence of mastitis on examination
after slaughter. The remaining three guarters were
found to be in late lactation.

It fhe stage of lactation is known, the total
cell count of milk is an ideal routine method for the
diagnosis of sub-clinical mastitis. The time taken
to earry out differential cell counts, - about one
hour to stain the smears and an average of three
minutes to perform each count, - may limit its use to
researeh programmes. For assessing the progress of
lesions in experimental mastitis, and estimating the
effieacy of treatment, the differential eell count

s8hould be invaluable.

PATHOLOGY
Regular examination of milk samples from 13
heifers has made it possible to study the development
of the early lesions of mastitis. The primary lesion
teakes the form of an acute cellular exudate into the
acini /
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acini of & lobule. (This earliest lesion of mastitis
has recently been described by Spencer and MoNutt}
(1950) in the cow and by Pattison (1951) in the goat.)
In quarters in which the eell counts pad been raised
for more than two weeks a further change was noted.
Lobules iﬁ various parts of the guarter were found to_
be involuted, the lobules being larger tpgn those which
had undergone normal involution and the interdustular
tissue was very cellular. In some quarters these
lobules showed an acute cellular exudate in the
ductules. If these loﬁules had involuted as result of
an acute inflammatory process it would explain the
presence of the large numbers of epithelial cells
found in the milk samples, because, though the propor- -
:tion of granular cells found might be high (over 60
per cent.), there was the proportion of epithelial
eells to be accounted for, often as many as 50 per
cent., of the ecells. By this concept of post-inflammét-
sory involution of an inflamed lobule, it is possible
to explain the varying proportion of granular
leucocytes and epithelial cells in the milk.

. Theoretically if the milk was examined daily until
there was a rise in cell count, the first high-count
should have an extremely high proportion of granular
cells. /
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cells. The affected lobules, however, would commence
to involute, and the acinar epithelium would be shed
into the milk and the proportion of epithelial cells
in the milk thereby increased. As fresh lobules
became affected and in turn underwent post-ihflammato:y
involution the total cell count and proportion of cells
would fluetuate in consequence. In the three quarters
showing severe aecute lobular mastitis and
.post-inflammatory involution the cell counts followed
this pattern, though the percentage of granular ceells
in the preliminary rise was not ascertained; It was
possible to show in these quarters that 150,000
granular cells per ml. of the milk represented 4 per
cent. of the quarter affected with severe acute
lobular mestitis, and also to show that po'st-in:t‘lammat-
:ory involution of 4 per cent. of & gquarter resulted
in a reduection in the cell count by about 200,000
granular cells per ml. Though the figure of between
150,000 and 200,000 granular cells per ml. in the milk
may mean that about 4 per cent. of a quarter is
affected with severe acute lobular mastitis it does not
follow that when large areas of a quarter are affected
the number of cells found in the milk will be in dirsect
arithmetical ratio. Two opposing factors will operate:-
the /
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the milk yield of the quarter will be reduced thus
coneentrating the cells, while the blocking of duets
by cosgulated milk and exudate will prevent the cells
from the areas drained by these ducts from reaching
the rest of the milk, and so cause a réduetion in the
cells present. It_is also more probable that when
large areas of a guarter are affected with acute
lobular mastitis that the ducts may also show lesious,
end it is qute evident thet lesions in the ducts add
a high proportion of granular cells to the milk, as
was seen in the three quarters with a history of
tramped teats.

In five quarters however, (Group II)
post-inflammatory involution had not occurred after an
acute inflammatory process in the lobules, as shown by
the cell counts. Mild acute lesions only remained,
showing that an acute inflammatory process may resolve
without the intervention of post-inflammatory involution.
It is evident however by the cell counts that a number
of epithelial cells were cast and it is probable that
involution had proceeded to a limited extent, though
this was not recognised microscopically.

That a marked rise in cell count may not occur
if the lesions are limited in extent is shown by the
four /
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four quarters in Group I. In three of these gquarters
gevere acute lobular mastitis was present in one lobule
in the tissue examined, and the cell counts of the milk
hed always been low. This was probably due to the fact
that the lesion was very small, and of very recent
onset, possibly even sinee the previous milking. The
fourth quarter in this group was different, in that an
acute lesion was found in the intralobular tissue of

an involuted lobule. It would be unlikely for any
cells from such a lesion to f£ind their way into the
milk.

The eleven gquarters in Group IV emphasise the
importance of post-inflammatory involution to indicate
that acute lesions have occurred in a quarter. The
extent of post-inflammatory iavolution in a gquarter is
direetly related to the number of cells found in the
milk. Six quarters which had cell counts renging from
2 to 7 million c¢ells per ml. showed 33 to 66Aper cent.
of the quarter affected with post-inflammatory invol-
cution, whereas five quarters which had eell counts of
from 70,000 to 370,000 cells per ml. showed only 6 to
16 per cent. of the quarter affected. The duration eof
high cell eounts‘does not appear to have any bearing on
the amount of post-inflammatory involution, but four of

the /
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the five quarters which had raised eell counts for
more than 24 weeks showed sub;acute duct lesions,
suggesting that these latter are secondary to a |
prolonged affection of the lobules. This supports

the theory that the primary lesions in sub-clinical
mastitis occur in the lobules. The extent of acute
residual lesions in lactating lobules bears no
relation to the extent of post-inflammatory involution,
to the period during which the cell ecount was raised or
to the maximum count obtained. It depends to some
extent on the amount of lactating tissue remaining in
the quarter.

These quarters with post-inflammatory involution
as the predominant lesion stress the economic import-
tance of sub-clinieal mastitis, due to the drop in
milk yield. The question arises as to whether, if
infection is overcome, the lobules which have undergone
post-inflammatory involution can evolute into lactating
lobules in the next lactation. As there is little if
any fibrosis it is probable that this may take place.

The three guarters which had a history of trauma
are notv strietly cases of sub-clinical mastitis. The
findings in the other quarters showing sub-elinieal‘
mastitis have, however, been applied to these quarters

with /
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with a view to explaining the cell counts in relation
t0 the lesions found. 1In gquarter C 37 LH it is probd-
table that acute lobular mastitis occurred after injury
to the teat and by the time the cell count had reached
66,000,000 cells per mi.(88 per cent. granular
leuooéytes)‘the majority of the lobules in the quarter
were affected. The milk yield would by this time be
markedly reduced, both by the presence of the acute
lesions and by the faet that the gquarter had not been
milking freely, thus concentrating the cells in the
milk. It is: probable that the sub-acute lesions

found in the duets had appeared at this time, eleven
weeks after the injury, and the cells from these
lesions would be added to the milk. On the day of
slaughter there wére 6,000,000 cells per ml. in the
milk only 53 per cent. being granular leucocytes.
Ninety per eent. of the lobules showed post-
tinflammatory involution with acute exudate in the
ductules, and there were sub-acubte lesions in all the
duets. Thus as lobules had involuted the cell count
had dropped. As no acute lesions were found in
lactating lobules the cells in the final eount must
have beeﬁ derived from the duets and from involuted

lobules.
In /




- 111 =~

In querter ¢ 30 LH, though reported as having &
tramped teat, it is possible that the lesions followed
the bruising of the caudal saspect of the quarter.

This was the oldest lesion found in the quarter and
the other lesions found were in its drainage area.

The ma jority of the 660,000 cells per ml. found a
week after the supposed tramping of the teat came from
the bruised area, whereas when the cell count had
reached 6,000,000 cells per ml. acute lobular mastitis
had oecurred in the majority of the lobules showing
post-inflsmmatory involution after slaughter. The
fall of the eell counts in subsequent samples would
indicate the occurrence of this process. The terminal
rise in cell eounts starting nine days before slaughter
eppears to have been due to the sub-acute leslons in
the duets becoming active. It is therefore evident
that large numbers of granular leucocytes - over three
and a half million per ml. in the final count made
from this quarter - may be derived mainly from
sub-acute lesions in the duct system.

The most striking feature of quarter C 31 RH is
the relatively small proportion of the lobules showing
rost-inflammatory involution although high eell eounts
had been obtained for seven weeks. ‘It is probable

that /
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that the first increase in the cell count was due to
the lesion in the teat cistern caused by the tramping
and the small lesion found in the upper part of the
gland. 1t may be inferred that very high cell counts,
2,000,000 in this case, with 87 per ceut. granuler
leucocytes, may be caused by relatively small but very
severe lesions. The further rise in eell count to
6,000,000 cells per ml. two weeks before slaughter
probably marked the development of the more generalised
acute lobular lesions and sub-acute duct lesions.

The "blind" quarter is of interest in that it
shows that a severe inflammatory lesion confined to the
lower}part of the teat e¢istern can give rise to a cell
count of 40,000,000 cells per ml. 90 per cent. of them
granular leucocytes.

High cell counts were obtained from only four
quarters histologically normal, and three of these were
from the same animal found histologically to be in late
lactation. It is evident that during the process of
involution some granular leucocytes find their way
into the milk even to the extent of 30 per cent. of the‘

total cells.,

THE PATHOGENESIS OF THE EARLY
LESION IN MASTITIS

As gtated before the primary lesion of mastitis in
the /
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the laetating udder takes the form of an acute

cellular exudate into the acini of a lobule. That the
lesion appears in a lactating lotule rather than in an
involuted lobule, the latter being present in small
numbers in the majority of lactating udders, may be
explained by echance; the lactating lobules being mucb
more abundant. But to explain why the lesion occurs in
a lobule and not in the wall of the duct is more
difficult. If the lesion is caused by miero-organisms
gaining access to the quarter by way of the streak
canal 1t would have to be based on the greater resist-
tcance of the two-layered epithelium of the ducts com-~
t:pared with the single layered epithelium of the aecini.
But even in this case the infinitely greater internal
surface area of the acini of the quarter as compared
with that of the ducts might have a bearing. If
organisms reached the site of the lesion by way of

the bloodstream the explamation is simpler. The
eapillary bed formed by the interéinar capillaries is
very much greater than that of the duct syastem and by
chance alone it would be more probable for organisms to
be held up in the fqrmer. In quarter C 36 RH, & lact-
sating querter, the only lesion found was an asute
inflamme tory focus in the interstitial tissue of a
normally /
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normally involuted lobule, which points to ehance
being the determining factor in the site of the primary
lesion. In this particular quarter it is difficult to
understand how organisms could reach this site by way
of the streak canal and the duct system, pointing to
an infection by way of the bloodstream.
MACROSCOPIC EXAMINATION OF
THE BOVINE UDDER

Study of the duct system of the udder has shown
that after primary branching on leaving the gland
cistern, the main ducts tend to radiate in straight
lines to the borders of the quarter. It is as if
there was an attempt during development to grow into
as large a spaee as possible, leaving the intervening
spaces to be filled later by outgrowth of ducts of
varying size. 1In a fully lastating udder no space is
left unused, single lobules bud out from the walls of
the larger and smaller ducts to achieve this full
utilization of space. It is convenient to regard
each quarter of an udder as an aggregation of lobules.

Macroscopic examination of the udder tissue has
shown that it is possible to recognise the state of
lactation of a lobule by its size, its amount of
protrusion from the cut surface and its degree of

opacity. /
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opacity. A lobule in full lactation meaéures 3.0mm.
or more in diameter, protrudes markedly from the eut
surface, and is opaque, due to the presence of milk
inuthe acini. During the process of involution the
gize, amount of protrusion and opacity are reduced
until in its fully involuted state a lobule measures
. about 0.5 mm. in diemeter, dces not protrude at all
from the cut surface and is translucent. As & rule
the lactating lobule is pink and the involuted lobule
fawn, but either may be chrome-coloured.

It has not been found possible to recognise the
early lesions of mastitis by macroscopic examination,
though comparison of the normal and abnormal guarters
of the same udder has occasionally shown & slight
colour difference. The process of involution may be
more advaneed in abnormel guarters than in normal

ones.

BACTERIOLOGY |
None of the typiecal mastitis streptococei,

coliform bacteria or Oorx§§bacterium byogenes, were

found in'the milk or tissues of any of the thirteen

heifers which were examined post-mortem. Hsemolytic

staphylococeci were found comparatively rarely in the

milk, /
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milk. They were obtained from the tissués of four
mastitic quarters but, with one exception, only on
enrichment. It is possible that they were associated
with the lesions in these quarters. On the other hand,
they may have been merely commensals in the udder as
they were also found in three normal quarters. In 21

of the 27 mastitiec quarters, non-haemolytic A
staphylococeci wére found only rarely in the milk, but
were obtained from the tissues of nine of them, although
with one exception on enrichment only. In the other six
mastitic quarters these organisms were frequently found
- in the milk and in four of these quarters théy were
obtained from the tissues on eanrichment. It is
therefore possible that they were assoclated with the
lesions in these quarters. However, they may have been
merely commensals, as they were found with equal

frequency in the milk and tissues of normal quarters.
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SUMMARY

Using a differential staining technique, total and
differential cell counts were carried out on more than
5,000 milk samples. A bacteriological examination of
the samples was also made. In 1,710 of the samples
the stage of lactation of the cows was known. Path~
ological and bacteriological examinations were made on
the udders of 13 of the heifers, from which milk samples
had'been examined at regular intervals.

The following is a brief list of the main findings.
1. The majority of cells in both normal and abnormalr
milk fall into three groups:- a. granular leucocytes,
be. lymphocytes and c. epithelisl cells.
2e In the diagnosis of mastitis the total and
differential cell counts combined showed no marked
advantage over the total cell count alone, except when
the milk came from cows in late lactation.

3. A rise in cell count with a high proportion of
granular leucocytes in the milk, was invariably
associated with acute mastitis as shown by pathological
examination of the quarter. Acute mastitis may
however exist if the proportion of granular leucocytes.
is low. |

4, The presence of 150,000 to 200,000 granular
leucocytes /
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leucocytes per ml. in the milk was found to correlate
with the fact that about 4 per cent. of the lobules
'@frthe memmary tissue were affected with acute mastitis.
be The earliest lesion of mastitis in & lactating

udder consists of an acute cellular exudate into the
| acini of a lactating lobule. As a rule an acute lesion
causes the affected lobule to involute.
6. A lobule which has undergone post-inflammatory
involution may be differentiated from one which has
involuted normally by the cellularity of its intra-
‘lobular tissue.

7. The occurrence of post-inflammatory involution
indicates that acute lesions have existed in a quarter.
Lesions in the ducts appear to be, as a rule, secondary
to lesions in the lobules.

8. Of the 62 quarters of the 13 heifers examined

post-mortem 25 were normal and 27 abnormal. Only

4 quarters found to be normal had cell counts of over
100,000 per ml. and in three of these the proportion
of granular leucocytes was under 30 per cent. This
-shows that during normal involution these cells may
escape into the milk up to a proportion of 30 per cent.
of the cells present.

9. The micro-organisms found in the milk ante-mortem

and in the tissues post-mortem of the 52 quarters

examined /
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examined were haemolytic staphylococci, non-haemolytic

staphylococci, atypical streptococci, Streptococcus

bovis and diphtheroids. Except for Streptococcus

bovis there was little or no difference in the
incidence of the various organisms in the normal
and abnormal quarters. With the exception of
haemolytic staphylococci, none of the typical mastitis -
organisms were obtained from the milk or the tissueé.

Evidence is presented to show that infection of
the udder by way of the blood stream is probable.
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Diagram of & slice of udder showing the areas
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areas is shown below,
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Fig. 3, Camera lucida drawings of granular leucocytes
and lymphocytes, as seen in & Prescott and
Breed smear of milk treated with formaldehyde,
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Fige 4. Camera lucida drawings of large nucleated
epithelial cells as seen in a Prescott and
Breed smear of milk treated with formaldehyde,




Fige 5./ Camera lucida drawings of large epithelial
cells with vacuolated cytoplasm.
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Fige 6o Camera lucida drawings showing the difference

' in size of granular leucocytes in blood films,
thin milk-smears and Prescott and Breed smears.
The milk smears were prepared from unformalised

milke




Fig* 7. Photomicrograph of a lobule in full lactation*®
(C14 HP, level 2, A.) ff & E 45.

Fig* 8 Photomicrograph of lactating lobules*
(C30 RF, level 2, D.) H & E x 45%*
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Pig. 9. Photomicrograph of partially involuted lobules.
(C19 LH, level 3, E.) H E x 45.

Fig. 10. Photomicrograph of involuted lobules.
(013 LP, level 3, C.) H & E x 45.
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Fig* 11* Photomicrograph of lactating lobules with
vacuolated acinar epithelium?* Corpora
amylacea are present in some acini®
(C17 EP, level J, E.) H & B x 45%

Pig* 12.

Photomicrograph of mild acute inflammation
in a lactating lobule*

(C19 LF, level 2, B.) H&E x 155.
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Pig* 13* Photomicrograph of severe inflammation
in lactating lobules.
(C31 EH, level 1, A.) H &E X 56..

Pig. 14. Photomicrograph of severe acute inflammation
in a lactating lobule.
(C31 EH, level 3, D.) H&E 155.
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Pig* 15% Photomicrograph of post-inflammatory involution
of a lobule with acute inflammatory exudate in
the ductules*® (Compare with Pig* 10%)
(C13 LF, level 1,0.) H &E x 45%
Pig. 16.

Photomicrograph of post-inflammatory involution¥*
(C37 LH, level 2, A.) H & E x 45%*



Pig* 17* Photomicrograph of a duct showing severe
sub-acute inflammation*

(C30 LH, level 1, C.) H &E X 65.

Pig* 18* Photomicrograph of a duct showing severe sub-
acute inflammation, with vacuolation of the
epithelium *

(C30 LH, level 1, C.) H &B X 65*
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APPENRDIX,

In 1§42_Ma1eolm and Smillie (unpublished) carried
out an investigation with the view to standardising
the-technique for estimating the total cell content of
milk by the Prescott and Breed's smear methods They
examined three factors which they thought were chiefly
responsible for the variation in the counts obtained
'by this method:-

(1) variation in the meaéurement of the milk used in
preparing the smears, (2) errors in the counting of

~ the cells due to the personal factor and (3) uﬁeven
distribution of the cells in the milk and in the
dried smear.

The following is a summary of the results obtained by

them,

(1) When cell counts wers made by the Prescott and
Breed's amear~meth6d, there was no significant
variation in count according to whether the milk
was measured by a graduated pipette or a standard
slze of platinum loop.

(2) The method was found to be capable of being

- standardised so that it could be consistently
applied by experienced workers at different
.Iaboratories; the difference in counts which
occurred were no greater than could be ascribed

to ordinary random error.
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(3) The close agreement obtained between the counts of

(¢)

duplicate samples of milk tested in the different
labotatories indicated that by the procedure

.employed the cells were evenly distributed in the

samples and in the smears made from them,

Except in threshold cases (about 500,000 cells per
ml, ), counts in 30 fields were sufficiently
accurate, while for very low or very high counts,

counts in 15 fields were sufficient,
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Introductions

In order to supplement the résumés of each
quarter given in the text, full details are given in
this volume, After a summary of the main features of
each quarter as full a history of the animal as could
be obtained is given,. This 18 followed by the detailed
findings in each quarter in turn, under the headings

left foreguarter, left hindquarter, right foreguarter

and right hindquarter. After these headings is given

the letter and figures used to refer to the particular
quarter in the texts The findings in each quarter

are arranged under four headings; 1l EXamination of the

milk, 2. Macroscopic examination of the sliced tissues,

3¢ Microscopic examination, and 4. Post-mortem cultures

of the tissues.

Under the heading Examination of the milk there

are six columns, In the first is given the number of
weeks before slaughter the sample of milk was taken,

in the second the total cell count made by the
Bacteriology Department of the West of Scotland
Agricultural College (Labe 1.), and in the third column
that made in this laboratory (Labe 2.)s The percentage
of granular leucocytes is giver in the fourth column,

A differential cdunt was only carried out on samples
received in this laboratory, and then as a rule on

those with more than 50,000 cells per ml. The results
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of the bacteriological examination are given in the
next column and are designated as follows:~-
Bege = no typical mastitis organisms were found

in samples examined only for their presence

or _abéonce.
Sterile = no organisms were found in samples in

which a full examination was made.
Organisms are named and prefixed by a numeral indicating
the number of colonies grown from 0,01 ml. of milk,
Staphylococcl are denoted as "Staph™ and are qualified
as he (haemolytic), n he (non-haemolytic) and c+
(coagulase positive),
Hany milk samples were tested for slectrical

conductivity by means of the Rapid Abnormality Meter,
and the meter readings are givem in the last column.

The levels and areas mentioned under the heading

Macroscoplic examination of the sliced tissue are those
shown in figures 1 and 2, Lobules described as
lactating were soft, opague and pink, and those

described as involuted were firm, translucent and fawn

unless otherwise stated, Under the heading Conclusion
is given the conclusion.as to the state of lactation

of the quarter and whether it appeared normal from
macroscopic examination alone.

Under the heading Microscopic examination each

block of tissue taken from the gquarter is described,

The fraction prefixed is the area in sixteenths of the
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section referred to by the description. In the
summary the extent of the various lesions and the state
of lactation are brought together as a percentage of
the whole quarter. The organisms recovered from the

tissues are given under the heading Post-mortem cultures

of the tissues. The abbreviations used are the same

a8 for the organisms found in the milke




Aniﬁal !Og 2_4_0

gmary of the main features of each gquarter of the udder
C4 LF. Normal.
C4 1H. Post-inflammatory involution.
C4 RF, Normal,

(:4 BH, Poat-inflamator& involution.
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Animal No. C4.

Ayrshire heifer, Auchincruive No. 29. Calved 25/8/48;
slaughtered 24/1/49, 22 weeks after calving., Udder .
frozen 24/1/49 and examined 25/1/49.

04, left forequarter, (C4 LF).

Examination of the milk.

Total cell
count Percentage
Weeks (Thousands of Micro~- Electrical
before per ml.) granular organisms Conductivity
slaughter Lab. 1 TLab. 2 cells present. (x 104 mhos)
19 20 neg. 40
18 under 10 neg. ‘
17 50 neg. 40 ;
16 under 10 nege. 39
14 40 nege. 40
6 30 nege. 42
5 30 : 1 diphtheroid 42
4 20 nege. 39
) 20 neg.
11 10 10 : sterile 42
4 days 80 40 40 sterile 39
1l day 20 - 2 diphthessids

A sample taken after the animal had been transported
to the abattoir showed 130,000 cells per ml., 20 per cent.
being granular cells.

lMacroscopic examination.

‘Teat cistern - shallow pockets in wall.
Gland cistern - very small; Llobules in wall.

Level 1. - Areas A, B, D and E - lactating; lobules 1l.5mm.
‘in diameter.
Area C - involuted; lobules O.bmm. in
diameter.
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C4 LF (contd.).

Level 2. - Areas A, B, D and E - lactating; lobules l.5mm.

in diameter.
Area C - involuted; lobules O.5mm. in

diameter.

Level 3, - Areas A, B, C, D and E - lactating; lobules
l.5mm. in diameter.

Conelusion.- This quarter was apparently normal and in
process of involution.

Mieroscopic examination.

Ducts. Lobules.
. Gland eistern. 16/16 normal 16/16 lactating; normal.
Level 1. - A, 16/16 normal 16/16 full lactation; normal

C. 16/16 normal 16/16 involuted; normal;
perivascular aggregation
of lymphocytes in one
lobule.

D. 16/16 normal 10/16 lactating; normal
6/16 involuted; normal;
perivascular aggregation
of lymphocytes in one
lobule.

E. 16/16 normal 10/16 lactating; normal
6/16 involuted; normal

' Level B. - A. 16/16 normal 16/16 partially involuted;

normal; much inter-
slobular fat present.

C. 16/16 normal 16/16 involuted; normal;
much interlobular fat
present.

D. 16/16 normal 14/16 lactating; normal
2/16 involuted; normal.

E. 16/16 normal 14/16 full lactation; normal
2/16 involuted; normal.



C4 LF (contd.).
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'
Ll

Ducts. Lobules.

Level 3. - A. 16/16 normal 16/16 lactating; normal.

Summs ry .

C. 16/16 normal 16/16 lactating; normal;
much interlobular fat
present.

D. 16/16 normal 16/16 lactating; normal

E, 16/16 normal 16/16 lactating; normal

Duets normal throughout.

Lobules normal throughout 68% lactating

8% partially involuted
24% involuted.

Post-mortem cultures from tissues (see pagé 54).

level 1

Level 2

"Level 3

Blood plate

Direct from Potassium tellurite
blood enrichment blood plate from
plate. broth. enrichment broth.
Sterile Sterile Sterile.
Sterile Sterile ~ Sterile.

"Sterile Sterile Sterile.
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C4, left hindquarter, (C4, LH).

BExamination of the milk.

- Total cell
count Percentage
Weeks (Thousands of liicro- Electrical .
before per ml.) granular organisms Conductivity
slaughter Lab. 1 Lab.2 cells present. (x 10~% mhos).
19 110 neg. 43
18 10 neg.
17 210 neg. 41
16 100 neg. 41
14 520 : neg. 45
6 5,000 neg. 62
5 1,100 4 diphtheroids 65
4 500 neg. 66
) 380 nege. :
1+ 880 450 50 sterile 69
4 days 1,080 670 31 2 n h staph 64
citreus, ‘
4 diphthepsids
1l day 550 - 1 diphthepoid

A sample taken after the animal had been transported
- to the abattoir showed 1,110,000 cells per ml., 29 per
ecent. being granular oells.

Macroscopic examination.

Streak camal - upper part narrower than lower part;
fibrous band around upper part.

Teat cistern - shallow pockets in wall; lobules in upper
part.

Gland cistern- very small; lobules in wall.

Level 1. - Areas A, B and E - lactating; lobules 1l.5.mm,
‘ in diameter.

Areas C and D ~ involuted; lobules 0.5mm. in
dismeter.

Level 2. - Areas A and E - lactating; 1lobules l.5mm. in
diameter.

Areags B, ¢ and D - involuted; 1lobules 0.5mm. in
dlameter.




C4, LH (Contd.).

Level 3. - Areas A and D - lactating;

diameter.

Areas B, C and E - involuted;

in diameter.

Conclusion:-

This quarter was apparently normal and in process of
involution, but the inveolution was more advanced than in

the other three quarters.

Microscopic examination.

Ducts.

Gland ¢istern. 16/16 normal 16/16

- Level 1. - A,

Be.
c.

D.

E.

Level 2. - A.

16/16

16/16
16/16

16/16

16/16

16/16

normal

normal

normsl

normal

normal

normsl

15/16
1/16
16/16
8/16
8/16

8/16
8/16

8/16
2/16
3/16
3/16
8/16
2/16

3/16
3/16

lobules

lobules O.5mm.

l,5mm, in

Lobules.
involuted; post-
inflammatory involution
lactating; normal
involuted; post-
sinflammatory involution
lactating; normal
involuted; normal
involuted; post- ,
inflammatory involution.
involuted; normal
involuted; post-in-
:flammatory involution.
lactating; normal
lactating; suppressed;
mild acute.
involuted; normal
involuted; post-in-
:flammatory involution.
lactating; normal
lactating; suppressed;
mild acute.
involuted; normal
involuted; post-in-
:flammatory involution.
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G4, LE (Contd.).

Duects.

Level 2. - B. 16/16

C. 16/16
D, 16/16
E. 16/16

Level 3. -A.l. 16/16

4.2, 16/16
B. 16/16

C. 16/16

D.1. 16/16

normal

normal

normal

normal

normal

normal

normal

normal

normal

8/16
1/16

3/16
4/16

1/16
15/16

5/16
1/16

6/16
3/16
2ie
4/16
7;%6

14/16
2/16

12/16
2/16
2/16

2/16
14/16

16/16

15/16
1/16

Lobules.

lactating; normal
partially involuted;
suppressed; mild acute.
involuted; normal
involuted; post-in- !
:flammatory involution
with polymorphs in some
ductules.

lactating; normal
involuted; post=in-
:flammatory involution.
lactating; normal
lactating; mild acute
involuted; normal
involuted; post-in-
sflammatory involution.

lactating; normal
partially involuted;
suppressed; mild acute
involuted; normal
involuted; post-in-~
:flammatory involution.

lactating; normal
involuted; mnormal;
perivascular aggregation
of lymphocytes in one
lobule.

lactating; normal
involuted; normal
involuted; post-in-
:flammatory involution.

lactating; suppressed;
mild acute.

involuted; post-in-
:flammatroy involution.

involuted; post-~in-
:flammatory involution.

lactating; normal.
involuted; normal.
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C4, LH (Contd.).

Ducts.

Lobules.

Level 3. - D.2., 16/16 normal 16/16 lactating; normal

E.

Supramammary lymph node

Summary .

Ducts normal throughout.
Lobules, 485

535
570

lactating;
14% involuted;
post-inflammatory involution.
lactating;

16/16 normel 10/16 lactating; normal

2/16 pertially involuted;
suppressed; mild
acute

4/16 involuted; post-in-

!
|

f

:flammatory involution..

no abnormglity seen.

normal
normal

suppregssed with vacuwolged

epithelial cells; mild acute.

Post-mortem cultures from tissues,

Direct
blood
plate

Level 1  Sterile
Level 2 GSterile
Level 3 GSterile
Supra- |

mammary

lymph
node Sterile

Blood plate

from

enrichment

broth.
Sterile
Sterile

Sterile

Sterile

rotassium tellurite
blood plate from
enrichment broth.
Strep. bovis.
Sterile,

Sterile,

Strep. bovis.

i




C4, right forequarter, (C4, RF).
Bxamination of the milk.,

Total cell
, count Percentage
Weeks (thousands of Micro-
before per ml,) granular organisms Conductivity
slaughter Lab. 1 Lab. 2 cells. present. (x 10-4 mhos){
19 10 neg. 40 ;’
.18 30 neg.
17 under 10 neg. 39 |
16 under 10 neg. 39 !
14 20 neg. 38
6 50 neg. 43
5 under 10 ’ 1l Staph. 41
, albus
4 20 neg. 43
d_ under 10 neg. ;
1% under 10 under 10 neg. 41
4 days 10 10 lnh 43
Staph
albus
lnh
Staph
aureus
1 day 10 8 diphtheroids
A sample taken after the animal had been trausported
to the abattoir showed 370,000 cells per ml., 28 per ceut.
being granular cells.

Macroseopic examination,

Teat cistern - shallow pockets in wall; 1lobules in
upper part.

Gland cistern - small: 1lobules in wall.

Level 1. - Areas A and B - lactating; lobules 1l.5mm. in
diameter. ,

Areas-C, D and B - involuted; lobules O.5mm.
in diameter.

Level 2. - Areas A, B, D and £ - lactati Zg; lobules
1.5mm., in diameter.

Area C - involuted; 1lobules O.0mm, in diemeter.
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G4, RF (Contd.).

Level 3. - Areas A, B, C, D and E - lactating; 1lobules
~ l.5mm. in diameter.

Conclusion.-

This guarter was normal and in proeess of involution.

Microscopic examination.

Ducts.

Gland cistern. 16/16

Level l. - A.
Ce
D.

~E.

Level 2. - A.
Ce

D.
B

Level 3., - A.
Ce

D.

E.
Summary .

Duets normal throughout.

16/16
16/16
16/16

16/16

16/16
16/16

16/16

16/16

16/16
16/16

16/16
16/16

normal
normal
normal

normal

normal

normal

normal

normal

normal

normal

normal

normal

normal

16/16
16/16
16/16

14/16
2/16

14/16
2/16

16/16

8/16
8/16

16/16

13/16
3/16

16/16
16/16

16/16
16/16

Lobules.
lactating; normal
full lactation; mnormal
involuted; normal

full lactation; normal
involuted; normal

full lactation; normal
involuted; normal

full lactation; normal

lactating; normal
involuted; normal

lactating; normal

full lactation; normal
involuted; unormal

full lactation; normal
partially involuted;
normal; focus of round
cells around a large
pink staining body.
full lactation; normal

full lactation; normal

Lobules normal throughout, 76% lactating
84 '

o partially involuted

16% involuted.
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C4, RF (Contd.).

Pogt-mortem cultures from tissues.

Blood plate

Direct from Potagsium tellurite
blood enrichment blood plate from
plate broth. enrichment broth.

Level 1 Sterile Strep. bovis Sterile

Level 2 Sterile 3Strep. bovis Sterile

Level 3 n h n h Staph Sterile

staph
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04, right hindquarter, (C4, RH).

Examination of the milk.

Total cell
count Percentage
Weeks (thousands of Micro- Blectrical
before per ml.) granular organisms Conductivity .
slaughter Lab. 1 Lab. 2 gells present - (x 10-4 mhos)j
19 190 neg. 43
18 30 neg.
17 90 neg. 40
16 140 neg. 41
14 260 neg. 40
6 under 10 ’ neg. 4 44
5 20 nh 42
‘ Staph
albus
2 h.
. staphs
4 40 neg. 42
) 10 neg.
1% 90 30 10 Sterile 44
4 days 30 10 55 lnh 43
Staph
albus
1 day 1Y) 2 h,
‘ Staph
albus

4 diphthepoids

A sample teken after the animal had been transported
to the abattoir showed 620,000 cells per ml., 28 per cent.
be ing granular cells.

Macroscopic examination.

Teat cistern - shallow pockets in wail; lobules in
upper part.

Gland cistern - small; 1lobules in wall,

Level 1. - Areas A, B and. E - lactating; 1obules 1.5mm.
in diameter.

Areas C and D -~ involuted; 1lobules O.5mm. in
diameter.
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C4, RH (Contd.).

Level 2. ~ Areas A, B and E - lactating; lobules in
l.5mm. in diameter.

Areas C and D - involuted; lobules O.5mm.
in diameter.

Level 3. - Areas A, B, D and & - lactating; lobules
1.5mm. in diameter.

Area ¢ - involuted; 1lobules 0.5mm. in
diameter.

Conelusion:~

This quarter was apperently normal and in process
of involution,

Miscrosceoplc examination.

Ducts. Lobules.

¢land cistern. 16/16 normal 12/16 involuted; normal
4/16 involuted; post-in-
:flammatory involutlon

Level 1. - A. 16/16 normal. 16/16 full lastatlion; normal |

C. 16/16 normal 6/16 lactating; normel
6/16 involuted; normal
4/16 involuted; post-in-
:flammatory involution

D. 16/16 normal 6/16 lactating; normal
5/16 involuted; normal
5/16 involuted; pogt-in-
:flenmatory involution.

E. 16/16 normal 15/16 full lesctation; normsl
1/16 involuted; normel

Level 2. -~ A. 16/16 normal 16/16 full lactation; normal |
C. 16/16 normal 4/16 lsetatiog; normal
8/16 involuted; normal
4/16 involuted; post=ine
(flammatory involution.
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C4, RH (Contd.).
Ducts. Lobules
Level 2. - D. 16/16 normal 16/16 lactating; normal
E. 16/16 normal 12/16 lactating; normal
2/16 lactating; suppressed;
mild acute.
2/16 involuted; normal
Level 3. - A.. 16/16 normal 12/16 lactating; normal
3/16 involuted; normal
1/16 involuted; post-in-
:flammatory involution.
C. 16/16 normal 4/16 involuted; normal
' 12/16 involuted; post-in-

sflammatory involution.

D. 16/16 normal 16/16 lactating; normal
E. 16/16 normal 13/16 lactating; mnormal
3/16 involuted; normal

Supramammary lymph node. - no abnormality seen.
Summary.

Duets normal throughout.

Lobules, 65% lactating; normal
20% involuted; normal

14% post-inflammatory involution.
1% lactating; suppressed with vacuolated
epithelial cells; mild acute.

Fost-mortem cultures from tissues.

Blood plate

Direct from rotassium tellurite
blood enrichment blood plate from
plate broth. enrichment broth.

Level 1 Sterile Sterile sterile

Level 2 Sterile Sterile Sterile

Level 3 3Sterile Sterile Sterile

supra

mammary

lymph

node Sterile Sterile Sterile

e
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nimal No, Gl3.

S8umary of the main features of each quarter of the udder,
C13 Lr. Post-inflammatory involution
and sub~acute 4duct lesions,
Cc13 LH,. Post-inflammatory involution.
C13 RP, Post-inflammatory involution
and sub-acute duct lesions,

€13 RH, Post=inflammatory involution
and sub-acute duct lesions,
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Animal No. C13e

Ayrshire heifer, Basket Noe. 64.

slaughtered 30/11/49; 46 weeks

frozen 30/11/49 epd examined 1/12/49,

for mastitis,

Daily milk yields - 6/6/49,
13/6/49,
25/7/49,
22/8/49,

Calved 10/1/49;

after calving; udder

2505 lbse
19,5 1bs,.
170 5 leQ
120 1lbse

C13, left forequarter, (C13 LF),

Exaemination of the milk,

Never treated

Micro- Electriecal
organisms Conductivity.

present. (x 10

mhos .

Total cell
count Percent-
Weeks (thousands :age of
before per ml,) granular
slaughter Lab.1 Lab.2 cells,
|

24 480 880 52

21 1,680 2,880 59

20 3,800 3,800 89

18 1,940 770 58

17 5,500 1,600 63

16 5§80 1,200 a7

15 2,700 960 23

14 1,060 1’0‘0‘0 40

13 3,840 4,000 66

12 1,270 2,000 39

11 2,070 1,140 24

10 1,220 940 40

9 1,560 1,410 28

8 600

7 180

Sterile

70 diphtheroids

35 n h Staph.
albus,

30 diphtheroids

nege

1 n h Staph.
aureus,

21 diphtheroids

7 n h Staph.
aureus,

25 diphtheroids

12 diphtheroids

neg.

4 n h Staph.
albus

2 n h Staph.
albus

Num.n h Staph.
aureus

Nume n h Staph.
aureus

neg.

Sterile

3 n h Staph.
sureus,

1 diphtheroid
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(C13 LF). Contd.

Examination of thekmilk, (contd.)

Total cell
count Percent-
Weeks (thousands :age of Micro- Electrical
before per ml.) granular Organisms Conducgtivity
slaughter Lab.l Lab.2 cells. present. (x 10~*mhos).|
5] 1,980 1l n h Staph.
aureus,
8 diphtheroids
4 1,950 Sterile
3 1,720 40 diphthercids
2 5,800 11 diphthercids
9 2,910 1 n h Staph.
days aureus,
16 diphthersids
2 6, 900 15 diphthercids
days .

x 5 months after calving.

A sample taken after the animal had been transported
to the abattoir showed 14,000,000 cells per ml., 59 per
cent. being granular cells.

Maceroscopic examination.

Teat cistern - Shallow pockets in wall; no lobules.
Gland cistern - Very large; no lobules.

Level 1. - Arezs A, B, D and E - lactating; lobules
2.0mm. in diameter, chrome-coloured;
protruding very little from the cut surface.

Area O - involuted; lobules l.Omm. in diameter.

- Level 2. -~ Areas A, B, D and & - lactating; lobules 2.0mm.
in diameter, chrome-coloured, protruding
very little from the cut surface.

Area C - involuted; lobules l.Umm. in diameter.
Level 3. -~ Areas4, B, C, D and E - lactating; lobules
2.,0mn, in diameter; chrome-coloured; pro-
ttruding very little from the cut surface.

Conelusion. - A quarter in late lactation, .



Microscopic examination. . .

Ducts. Lobules.

Gland cistern. 16/16 normal 16/16 involuted; post-in;
-flammatory involution; |
polymorph exudation into

many ductules.

Level 1. - C. 16/16 normal 12/16 involuted; normal
4/16 involuted; post-in:
~flamnatory involution;
polymorph exudation into
meny ductules.

D. 10/16 normal 14/16 involuted; post-in-
sflammatory involution;

6/16 mild polymorph exudation
focal into many ductules.
sub- 2/16 lactating; normal.
tacute

E. 11/16 normal 15/16 involuted; poat-in-
sLlammatory involution;

5/16 mild polymorph exudation
, focal into many ductules.
sub- 1/16 lactating; mild acute.
sacute

Level 2, -~ A, 16/16 normal 1b5/16 lactating; uormal
1/16 lactating; mild acute.

C. 10/16 normal 14/16 iavoluted; post-in-
iflamnatory involutlon;

6/16 mild polymorph exudation into
focul many ductules.
sub~ 2/16 lactating; mild fosal
tacute acute.

D. 12/16 normel 14/16 iavoluted; post-ine
:flammatory involution;

4/16 mild polymorph exudation into
focal many ductules.
sub- 2/16 lactating; mild to mod-
sacute terate foeal acute.

E. 16/16 normal 12/16 lactating; normel
3/16 lactating; moderate to
focal sacute,
1/16 involuted; normal.
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(C13 LF). Contd.:

Miceroscopic examinstion. (Contd.)

Ducts. Lobules.

Level 3. - A. 16/16 normal 10/16 lactating; normal
2/16 lactating; mild fooal
acute.
4/16 involuted; post-in-
:flammatory involution.

C. 16/16 normal = 6/16 lactating; normal.
: 2/16 lactating; moderate
acute
6/16 involuted; normal
2/16 involuted; post-in-
:flammatory involution.

Irregular shaped corpora amylaces of varying size
abundant in the lactating parts of this gquarter.

Sunmary .-

Ducts, 90% normal.
10% mild sub-acute

Lobules, 50% involuted; post-inflammatory invol-
sution; sacute exudate in duotules.

16% involuted; normal

8% lactating; mild to moderate aoute.
26% lactating; normal ‘

Fost-mortem cultures from tissues,

Direct Potassium tellurite
blood Blood plate from blood plate from
plate enrichment broth enrichment broth.
Level 1. Sterile Sterile ' Sterile
Level 2. Sterile n h Staph. Sterile

Level 3. Sterile Sterile Sterile
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C13, left hindquarter (C13 LH).
Examination of the milk.

Total cell
count Percent-
Weeks (thousands :age of
before ‘per ml.) granular Miero-organisms
slaughter Lab.1 Lab.2 cells, present,
¥
24 640 1,100 48 Sterile
21 540 1,200 60 2 h Staph. aureus,
9 diphtheroids
20 2,040 2,300 b5 40 diphtheroids
18 840 550 68 nege.
17 740 570 46 7 n h Staph. esureus,
10 diphtheroids
16 360 370 47 3 n h Staphs, sureus,
26 diphtheroids
15 1,360 430 63 4 h Staph, aureus,
30 diphtheroids
14 1,180 700 52 neg.
13 240 360 66 66 diphtheroids
12 120 10 40 diphtheroids
11 280 140 25 8 diphtheroids
10 800 80 48 20 diphtheroids
9 300 60 25 nege
8 230 5 diphtheroids
7 80 11 diphtheroids
6 860 14 diphtheroids
4 650 3 diphtheroids
] 660 7 diphtheroids
2 3,000 21 diphtheroids
9 days 2,700 2 n h Staph, albus,
11 diphtheroids
2 days 2,700 1 n h Staph. 8lbus,

25 diphtheroids

8 5 months after calving.
A sample taken after the animal had been transported

to the abattoir showed 4,800,000 cells per ml,, 65 per
cent. being granular cells,

Macroscopic examination.

Teat cistern - no pockets or Lobules in wall.

Gland. cistern -~ very large with small main duets opening
into #t; no lobules in wall,
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Cl3 LH (Contd,).

‘Macroscopic examination. (Cont'd.).

Areas A, B, D and E - lactating;

lobules

2.0mm. in diameter, chrome-coloured;
protruding very little from the cut surface.

Area C - involuted;

‘lobules 1.0mm. in

Areas A, B, D and E - lactating; 1lobules

2.0mm. in diameter, chrome-coloured;
protruding very little from the cut curface.

Ares C - involuted;

Level 1. -
diameter.
diameter.
Level 3. -

lobules 1l.0mm. in

Aréas'A, B; C, D and E - lactating; lobules

2.0mm. in diameter, chrome-coloured;
protruding very little from the cut surface.

Conclusion. - A quarter in late lactation.

‘Microscopic examination.

" Duects.

Gland cistern. 16/16 normal 16/16

Level 1. - A. 16/16 normal

C. 16/16 normal

. D. 16/16 normal

12/16
2/16

- 2/16
16/16

12/16

3/16
1/16

Lobules.
involuted; post-in-
~-flemmatory involution.
lactating; normal
lactating; mild acute
in relation to corporsa
amylacea
involuted; post-in=-
sflammatory involution,
involuted; post-in-

sflammatory involution.

involuted; 'post-in-
:flammatory involution;
polymorph exudation in
many ductules.
lactating; normal
lactating; mild acute
mainly in relation to
corpora amylacea

|
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013 LH (Contd.).

Mieroscopic examination. (Contd.).

e3.

Level 1. - E. 16}&6 RS rmal 14 /16 involibe 7 post-in-

Level 2. ~ A.

Level 5. - .A..

C.

16/16

16/16

16/16

16/16

16/16

16/16

normgl

normal

normal

normal

normal

normsl

2/16
12/16
2/16
2/16

16/16

10/16
4/16
2/16

12/16
1/16
3/16
8/16
8;16
8/16

7/16
1%16

:flammatory involution;
polymorph exudation in
a few ductules.
lactating; normal

partially involuted;
normal

partially involuted;
mild acute

involuted; post-in-
sflammatory involution

partially involuted;
normal

partially involuted;
normal

partially involuted;
mild acute

involuted; post-in-
sflammatory involution

partially involuted;
normel

partially involuted;
mild acute

involuted; post-in-
sflammatory involution

lactating; normal
involuted; normal

lactating; normal
involuted; normal
involuted; post-in-
:flammatory involution

Supramammary lymph node - mild sinus eatarrh.

Irregular corpora amylacea abundant in the lactating
parts of this quarter.




C13 LH

Summary.

~
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(Contd. ).

Microscopic examination., (Contd.)e

~

Ducts, normal throughout.

Lobules, 17% involuted; post-inflammatory involution.

16% involuted; post-inflammatory involution;
, acute exudation in ductules. .
17% involuted; normal *
6% lactating; mild acute (in relation to
corpora amylacea in Level 1.)
44% lactating; normal

Post-mortem cultures from tissues,

Level 1.

Level 2.
Level 3.

Supra-
mammary
lymph
node

Direct Blood plate from Potassium tedlurite
blood = enrichment broth blood plate from

plate enrichment broth.
Sterile Sterile Sterile
Sterile n h Staph. Sterile
Sterile Sterile - Sterile

| Sterile Sterile ~ Sterile
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C13, right forequarter, (C13 RF).
Exeminetion of the milk.

Total cell
~ count Percent-
Weeks (thousands :age of
before per ml. ) granular Micro-organisms
glaughter Lab,1 Lab.2 cells, present.
: B
24 800 1,400 46 Sterile v
21 310 900 56 4 h Staph. aureus, .
50 diphtheroids
20 1,470 1,200 39 60 diphtheroids
18 1,540 570 44 neg.
17 520 410 34 1 h Staph. aureus,
20 diphtheroids
16 1,380 1,700 44 15 diphtheroids
15 2,020 1,070 33 18 diphtheroids
14 1,220 400 16 neg.
13 750 670 45 25 diphtheroids
12 390 - 470 29 24 n h Staph. aureus,
4 diphtheroids
11 2,370 1,600 24 1 n h Staph. aureus,
19 diphtheroids
10 2,460 880 40 4 n h Staph. aureus,
‘ 20 diphtheroids
9 1,320 640 i8 nege
8 . 660 2 diphtheroids
7 1,350 ' 3 n h Staph. albus,
‘ 24 diphtheroids
5 2,160 , , 3 n h Staph, albus,
‘ 22 diphtheroids
4 2,220 2 n h Staph, aureus,
3 2,140 9 diphtheroids
2 2‘840 ‘ ‘ 20 diphtheroids
9 days 2,430 9 diphtheroids
2 days 7,000 20 diphtheroids

8 5 months after calving.
A sample taken after the animal had been transported

to the abattoir showed 14,000,000 cells per ml., 55 per
cent. being granular cells,

Macroscopic examination,

Teat ecistern - no pockets or lobules in wall,

Gland cistern - globe shaped; lobules in wall.
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Cl3 RF (Contd.).

Maeroscopic examination. (Contd.).

Level 1. - Areas B, C, D and E - involuted; lobules
l.0mm. in diameter.

Area A - lactating; lobules 2.0mm. in diameter.

Level 2. - Areas A, B, C, D and E - involuted; lobules
1.0mm. in diameter.

Level 3. - Areas. A, B, C, D and E - involuted; Jlobules
l.0mm. in diameter.

Conelusion. - A quarter involuted except for an area of
lactating lobules around the gland cigtern.:
. |
!
Microseopic examination,
Ducts., Lobules.
Gland cistern. 13/16 mild 16/16 involuted; post-in-
foeal :flammatory involution; {
sub- polymorph exudate i
sacute in many duetules.
3/16 moderate '
. focal ‘
sub-,
sacute
catarr-
thal.
Level 1. =.A. 10/16 mild 5/16 lactating; mild acute;
Lt foecal few polymorphs in many
sub~ acini.
:acute  6/16 involuted; post-in-

- 6/16 moderate :flammatory involution;
sub~ polymorph exudate in
sacute ductules.
eatarr- . 5/16 involuted; normal
thal
with
poly-
imorphs
in the
lumina !

C. 10/16 mild 6/16 involuted; post-in- |

-~ foeal :flammetory involution; |

Sk sub- polymorph exudate in |

‘ ‘ C saeute ductules.
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C13 RF (Contd.).

Mieroseopic examination. (Contd.).
Ducts. Lobules.
Level 1. - C. 6/16 moderate 10/16 involuted; normal
(Contd.) sub-
- racute
catarrh-
sal
D. 16/16 moderate 8/16 involuted; post-in-
, foeal :flammatory involution;
sub- polymorph exudate in
sacute many ductules.
L catarrh- 8/16 involuted; normal
tal with ~
poly-
:morphs
in the
lumina. ,
E. 8/16 moderate 8/16 involuted; post-in-
‘ : sub- :flammatory involution;
tacute rolymorph exudate in
catarrh- ductules.
tal with 8/16 involuted; normal
poly- ’
imorphs
in the
lumina.

- 8/16 normal

 Level 2. - C. 8/16 moderate 10/16 involuted; post-in-

sub- .
tacute
catarrh-

:flammatory involution;
polymorph exudate in
some ductules.

:al with 6/16 involuted; normal

“poly-
imorphs .
in the
lumina,

8/16 normal.

|

|
i
|
|
|

l




Cl3 RF (Contd.).

Mioroseopic examination. (Contd.}.

Level 20 - DI

Level 3. - A.

‘ Duects.

8/16

E. 8/16

8/16
6/16

10/16

C. 16/16

sub-
tacute
catarrh-
1al with
poly-
morphs
in the
lumins
normal

moderate
sub-
tacute
eatarrh-
:al with
poly-
:morphs
in the
Jumins
normal

mod.erate
sub-
sacute
catarrh-
:al with
poly-
smorphs
in the
lumins.
normsl ;
cells in
luming.

moderate
sub-
racute
catarrh-

8/16 moderate 10/16 involuted;

6/16

10/16

6/16

8/16

8/16

fhe

16/16

tal with

poly-

morphs
in the
lumina.

Lobules.

post-in-

. . - .

:flammatory involution;

polymorph exudate in
some ductules.
involuted; normal

involuted; post-ine-
1flammatory involution;
polymorph exudate in
gome ductules.

involuted; normal
lactating; mild foocal
acute; few polymorphs

in many eceini.
involuted; post-in=-
:flammatory involution;
polymorph exudate in
ductules.

involuted; post-in-
:flammatory involution;
polymorph exudate in
ductules. _




Cl3 RF ( Contd. ) .

Microscopi

¢ examination. (Contd.).

Corpora amyla
small areas of lac

Summary. -

Ducts,  75%
2 5%

Lobules, 66%

27%
7%

Post-mortem cul

cea of varying size present in the
tating tissue.

mild to moderate subacute.
normal .

involuted; post-inflammatory involution;
acute exudate in the ductules.
involuted; mnormal.

lactating; mild acute.

tures from tissues.

Direct

blood

plate
Level 1. Sterile
Level 2.  Sterile

Level 3. | Sterile

Potassium tellurite

Blood plate from blood plate from
enricechment broth enrichment broth.

Sterile ‘ Sterile
Sterile Sterile

n h Staph. Sterile




C13, right hindquarter, (C13 RH).
Examination of the milk,

- 32

Total cell
~ count Percent-
Weeks (thousands :age of
before per ml.) granular Miero-organisms
slaughter Lab.1 Lab.2 cells, present,
= _ .
24 640 1,500 52 Sterile
21 550 940 58 3 diphtheroids
20 510 720 37 100 diphtheroids
i8 460 760 5 neg, .
17 620 320 52 1 h Steph. aureus,
17 diphtheroids
16 180 620 55 6 diphtheroids
15 680 290 57 1 n h Staph. aureus,
: 1 diphtheroid
14 1,000 1,180 66 neg.
13 250 120 49 Sterile.
12 110 40 27 30 diphtheroids
11 90 70 a7 & diphtheroids
10 180 80 36 30 diphtheroids
9 140 110 6 nege.
8 20 4 diphtheroids
7 110 15 diphtherocids
5 410 28 diphtheroids
4 720 18 n h Steph, aureus
3 210 1 n h Staph. aureus,
' 1 diphtheroid
2 1,340 4 n h Staphs aureus,
28 diphtheroids
9 days 680 2 n h Staph. albus,
6 diphtheroids
2 days 3,720 3 n h Staph., albus,

8 diphtheroids

B e

® 5 months after calvings

A sample taken after the animal had been transported

to the abattoir showed 7,200,000 cells per ml., 65 per
cent. being granular. :

Macroscopic examination.
Teat cistern -

no pockets or lobules in wall.

Gland cistern ~ very large with small main ducts
opening into it; no lobules in wall.
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Cl3 RH (Contd.).

Maoroécopie examination. (Contd.).

Level 1. - Areas A, B, D and E - lactating; 1lobules
2. Omm. in diameter; chrome-coloured;
- protruding very 1ittle from the cut surfaoe.

Area C - involuted; lobules 1.0mm. in diameter.

Level 2. - Areas A. B, C, D and E - lactating; lobules
2.0mm. in diameter; chrome-coloured,
protruding ¥ery little from the cut surface.

Level 3. - Areas A, B, C, D and E - lactating; 1lobules
2.0mm. in diameter; chrome-coloured;
protruding very little from the cut surface.

Conelusion. - A quarter in late lactation.

Microscopic examination.
Ducts. - ‘Lobules.

Gland cistern. 16/16 normal 4/16 lactating; normal;
cast epithellal cells
in acini.

12/16 involuted; post-in-
:flammatory involution;
polymorph exudate in
ductules.

Level 1., - A. 16/16 normal 8/16 partially involuted;
A mild acute in aeini,
some in relation to
corpora amylacea.

8/16 involuted; post-in-

' :flammatory involution;

polymorph exudate in

ductules.
Ce 14/16 normal 16/16 involuted; post-in-
~ 2/16 moderate :Plammatory involution;

sub- . polymorph exudate in
;acute ductules.
eorpora -
amylacea
in duet

walls.




Cld RH
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(Contd.).

Microsceopic examination.

(Contd.) .

Duets.

Level 1. - D. 16/16 normal

E. 16/16 normal

Level 2. ~ A, 16/16 normal

C. 16/16 normal

 'D.,‘I6/16 normal

1

-

6/16

8/16

8/16

6/16

6/16
4/16

4/16
e

4/16
4/16

2/16

4/16
2/16

- Lobules.

involuted; post-in=-
:flammatory involution;
polymorph exudate in
ductules.

partially involuted;
mild acute in acini,
some in relation to
irregular shaped
corpora amylacesa.
involuted; post-in-
sflammatory involution;
polymorph exudate in
ductules,

lactating; mild acute;
many corpora amylacea
in aeini with few poly=d
smorphs in relation to
them.

lactating; normal
lactating; mild acute,
mainly in relation to
irregular shaped
gorpora amylaces.
involuted; normal
involuted; post-in-
:flammatory involution;
polymorph exudate in
ductules.

lactating; normal
laetating; mild acute
mainly in relation to
irregular shaped
corpors amylacea.
lactating; severe
focal acute.
involuted; normal
involuted; post-in-
;flammatory involution;
polymorph exudate in

"ductules.



Cl3 RH (Contd.).

Miceroscopic examination.

Level 2. - E.

Level 3. - A.

: 7"3“‘.

De

Duets.

16/16 normal

. 16/16 normal

v16/16 normal

16/16 normal

(Contd.).

Lobules.

6/16 lactating; normal

4/16

2/16

2/16
2/16

5/16
3/16

- 3/16

5/16

6/16
4/16

2/16
4/16

4/16
4/16

1/16

4/16
3/16

lactating; mild acute,
some in relation to
irregular shaped
corporea amylacea.
lactating; moderate
acute.

involuted; normal.
involuted; pogt-in-
iflammatory involution;
polymorph exudate in
dugtules.,

lactating; normal
lectating; mild acute
in relation to
irregular sheped
gorpore amylaoces.
involuted; normel
involuted; post-ine-
flammatory involution;
polymorph exudate in
duetules.

lactating; unormal
lactating; mild aoute
in relation to
irregular shaped
gorpora amylacesa.
lactating; moderate to
severe acute.
involuted; mnormal,

leotating; normal
lactating; wmild acute
meinly in relation to
irregular sheaped
corpore emylaces,
lactating; severe
acute.

involuted; normal
involuted; post=ine
sflammatory involution; |
polymorph exudate in ?
duetulas .
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Microscopic examination. (Contd. ).

Level 3, -
Supra-
mammary

lymph

node,

Summary, -

Duets »

Ducts, Lobules.
E. 16/16 normal 16/16 involuted; normal.

4

mild sinus catarrh.

99% normal.
1% moderate subacute in relation to
corpora amylacea in wall.

Lobules, 33% involuted; post-inflammatory involution;

acute exudate,
17% involuted; normal.
33% lactating and partially involuted; mild
to moderate acute in relation to
. eorpora gamylacea .. - .
17% lactating; normal.

Post-mortem cultures from tissues.

Level 1,
Level 2.
Level 3,
Supra-

memmary

1ymph
node,

Direct . Potassium tellurite
blood Blood plate from bleod plate from
plate, enrichment broth. enrichment breth.

Sterile Sterile Sterile
Sterile Stepile Sterile
Sterile n h Staph. Sterile
Sterile Sterile ' Sterile




Animal Neo. Cil4,

Summary of the main features of each quarter of the udder.
Ci4 LF. Formal.
Ci4 LH. Post-inflammatory involution.
C14 RF. Normal.

C14 BH, Normal.
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Animal No. Cl4.

Ayrshire heifer, Basket No. 324, Calved 8/9/49;
slaughtered 3/12/49, 12% weeks after calving. Udder
frozen 3/12/49 and ¢xamined 14/12/49.

Cl4, left forequarter, (Cl4 LF).

Examination of the milk.

Total cell
count Percent-

Weeks (thousands :age of

before per ml.) granular Miero-organisms
slaughter Lab.l Lab.2 cells. present.
12 820 450 36 Sterile
11 120 450 58 2 n h Staph. albus
10 20 ' Sterile

9 30 20 24 Sterile

8 10 Sterile

7 110 . Sterile

6 100 Sterile

5 90 Sterile

4 Sterile

3 20 - 140 46 5 diphtkeroids =
2 450 34.0 32 1 n h Staph. aureus
1 140 320 20 Sterile

A sampie_taken after the animal had been transported
to the abattoir showed 560,000 cells per ml., 19 per cent.
being granular cells.

Macroscopic examination.

Teat cistern - no pockets in wall; many lobules.
Gland cistern - globe shaped; many lobules in wall.

Level 1. - Areas 4, B, D and E - lactating, lobules 2.0mm.
in diameter.

Area C - involuted; 1lobules l.Omm. in diameter.

Level 2. - Areas A, B, D and E - lactating; lobules
2.0mm. in diameter.

Area C - involuted; lobules 1.0mm. in diameter.
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Cl4 LF (Contd.). _
Macroscopic examination (Contd.).
Level 3. - Areas L, B, D and E - lactating; 1lobules
2.0mm. in diameter.

Area C - involuted; lobules l.0mm. in diameter.

The lactating lobules in the E area of all levels
protruded more from the cut surface than the remainder.

Conclusion. - A quarter in late lactation.

Microscopic examination.

Ducts. Lobules.

Gland cistern. 16/16 normal 8/16 lactating; normal;

- cast epithelial cells
in many acini; one
lobule shows evidence
of suppression with
vacuolated epithelium.

8/16 involuted; normal

Level 1, - A, 16/16 normal 3/16 full lactation; normal
: 13/16 partially involuted;
normal

C. 16/16 normal 16/16 partially involuted;
normal

E. 16/16 normal 4/16 lactating; normal.
6/16 partially involuted;
normal
6/16 involuted; normal

Level 2, - C. 16/16 normal 4/16 lactating; normal
o . 12/16 partially involuted;
normal

D. 16/16 normal 1/16 lactating; normal
15/16 partially involuted;
normal
E. 16/16 normsl ' 8/16 lactating; normal
, : 8/16 partially involuted;
normal




Cl4 LF (Contd.).

Microscopic examination. (Contd.) ‘
Ducts. Lobules.
Level 3. - A. 16/16 normal 10/16 lactating; normal
6/16 partially involuted;
normal '

C. 16/16 normal 4/16 lactating; normal
, 12/16 partially involuted;
normal

sSummary. -
Ducts normal throughout.
Lobules normal throughout, 30% lactating.
, GOﬁ partially involuted.
lO% involuted.

Pogt-mortem cultures from tissues. -

Direct . Potessium tellurite
blood Blood plate from blood plate from
plate enrichment broth enrichment broth
Level 1  Sterile = Sterile Sterile
‘Level 2  Sterile  Sterile ' Sterile

Level 3  Sterile h c+ Staph. Sterile




Cl4, left hindquarter, (Cl4 LH).

Examination of the milk.

Total cell
count Percent-~
Weeks (thousands :age of
before per ml.) granular Micro-~organisms
slaughter Lab.l Lab.2 cells. present.
12 - 2,160 1,640 65 Sterile
11 120 100 34 Sterile
10 320 Sterile
9 90 60 15 Sterile
8 20 Sterile
7 250 Sterile
6 200 ’ Sterile
5 530 - Sterile
4 Sterile
) 480 800 57 4 n h Staph. albus.
2 1,700 1,390 52 2 n h Staph. aureus.
1 3,000 2,200 35 1l n h Staph. aureus.

A sample taken after the animal had been transported
to the abattoir showed 2,300,000 cells per ml., 30 per
eent . being granular cells.

Macroscopic examination.

Teat cistern - no pockets in wall; lobules in upper
part.

Gland cistern - globe-shaped; few lobules in wall.

- Level 1. - Areas 4, B, G, D and E - involuted; lobules
O.5mm. in diameter.

Focally in above areas - lactating; lobules
~ 2.0mm. in diameter.

Level 2. - Areas 4, B, C, D and E - involuted; lobules
O.b5mm. in diameter. :

Focally in above areas - lactating; lobules
2.0mm., in diameter.




(Gontd- ) .

Macroseopic examination. (Contd,).

Level 3. - Areas A, B, C, D and E - involuted; lobules

O0.b5mm, in diameter.

Focally in above areas -~ lactating; lobules
2.0mm, in diemeter.

Conelusion. - A quarter in late lactation.

Mieroseopic examination.

Ducts. Lobules.

Gland cistern. 16/16 normal 16/16 involuted; post-in-

:flammatory involution.

Level 1. - A. 16/16 normal 8/16 lactating; normal;

cast epithelial cells
in acini.
4/16 involuted; normal.
4/16 involuted; post-in-
flammatory involution.

Ce 16/16 normel 4/16 involuted; normal
12/16 involuted; post-in-
:flammatory ianvolution.

D. 16/16 normel 3/16 lactating; normal;
cast epithelial ceells
in aecini.

3/16 involuted; normal
10/16 involuted; post-in-
:flammatory involution.

E. 16/16 normal 4/16 lactating; normal;
cast epithelial cells
in acini.

2/16 partially involuted;
- normal.
5/16 involuted; normal.
5/16 involuted; post-in-
:flammatory involution.




Cl4 LH (Contd.).

Microscopic examination. (contd.). i
Duets. Lobules.

Level 2. - A, 16/16 normal 1/16 lactating; normal;
: cast epithelial cells
in acini. ;
10/16 involuted; normal |
5/16 involuted; post-in-
:flammatory involution.

C. 16/16 normal 8/16 involuted; normal; |
cast epithelial cells

in ductules. e
8/16 involuted; post-in-

:flammatory involution. .

Ds 16/16 normel 3/16 full lactation; normal.

R ' - 8/16 lactating; normel;
cast epithelial cells
in acini.

2/16 lactating; mild acute;
cast epithelial cells
in acini.

4/16 involuted; normel;
cast epithelial cells
in ductules.

5/16 involuted; post-in-
tflammatory involution;
cast epithelial cells
in ductules.

E. 16/16 normal 4/16 lactating; normel;
. cast epithelial cells
in eoini.

8/16 involuted; normal;
cagt epithelisl cells
in ductules.

4/16 involuted; post-in-
:flammatory involution;
cagt epithelial cells
in duetules.

Level 3. - C. 16/16 normal 8/16 involuted; normal;
cast epithelial cells
) in ductules.
. ~ 8/16 involuted; post-in-
:flammatory involution,
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Cl4 LH (Contd.).

Microscoyio examination., (Contd.).

Ducts. Lobuleds

Level 3, - E. 16/16 normal 2/16 laotating; nermal;
cagt epithelial aeells
in acini.,

8/l6 involuted; normal.

6/16 involuted&; post-in=~
sflammatory involution.

There were large amounts of interlobular fat
throughout this quarter.

Summary. -
Duets, normal throughout.
Lobules, 50% post-inflammatory involution
83% involuted; normal. ‘
16% lactating; normal; cast epithelisl

cells in acini.
1% lactating; mild acute.

Pogt~mortem cultures from tissues.

Direct - Potassium tellurite
blood Blood plate from blood plate from
plate enrichment broth enrichment broth.
Level 1. Sterile n h Staph. Sterile.
Level 2. Sterile  Sterile - . Sterile

Level 3. Sterile n h Staph. Sterile
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Cl4, right forequarter,(Cl4 RF).

Examination of the milk.

Total cell

- ecount Percent-
Weeks (thousands s:age of
before per ml.) granular . Micero-organisms
slaughter Lab.l Lab.2 cells. present.

12 4,560 1,950 36 Sterile Sample blood

. stained.

11 650 1,080 3l Sterile Red blood cells
numerous in
sample, but not

o ' counted.

10 230 Sterile

9 30 100 20 Sterile

8 40 Sterile

7 160 Sterile

6 150 Sterile

5 50 5nh Staph. aureus
4 Sterile

) 150 40 33 1l h. Staph. aureus
2 430 380 39 Sterile

1 240 440 24 10 n h Staph. aureus,

1 n h Staph. albus

A sample taken after the animal had been transported
to the abattoir showed 440,000 cells per ml., 20 per cent.
be ing granular cells.

Macrogscopic examination.

Teat cistern - no pockets in wall; many lobules.
Gland cistern - globe shaped; many'lobules in wall.

Level 1. - Areas A, B, C, D, and part of E - involuted;
lobules l.0mm. in diameter.

Remainder of Area E - lactating; lobules
2.5mm, in diameter.

Level 2. - Areas A, B, C, D, and part of E - involuted;
lobules 1 Omm. in diameter.

Remainder of Area E - lactating; 1lobules
2.5mm, in diameter.




Cl4 RF (CONTD.) . f

Macroscopic examination. (Contd.).

Level 3. - Areas A, B, C and D - involuted; lobules
1.0mm. in diameter. ‘

Area B - lactating; 1lobules 2.5mm. in
diameter. '

Conclusion. - A guarter in late lactation.

Microscopic examination.

, Ducts. Lobules.
Gland cistern. 16/16 normal 8/16 lactating; normal |
' 8/16 partially involuted;

normal .

I
|

|

Level 1. - C. 16/16 normal 16/16 partially involuted;
. normal; two perivascul-
sar lymphogytic !
aggregations.

D. 16/16 normal 8/16 lactating; normal
8/16 involuted; normal

E. 16/16 normal 10/16 lactating; normal;
' ‘ few cast epithelial
cells in acini.
6/16 involuted; normal

Level 2. - A. 16/16 normal 12/16 full lactation; normal
' 4/16 partially involuted;
normal

C. 16/16 normal 16/16 partially involuted;
. normal; perivascular
lymphoeytic aggregation.

D, 16/16 normal 4/16 lactating; normal;
L few cells, mainly cast
epithelial cells, in
some acini. !
4/16 partially involuted; '
normal; few cells,
mainly cast epithelial
cells, in some aeini,
8/16 involuted; normal.
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Cl4 RF (Contd.).

Microseopie examination.

Ducts.

Level 2. - E. 16/16 normal 4/Ll6

4/16

| 8/16
Level 3. - C. 16/16 normal 5/16

6/16
o 5/16
. D. 16/16 normal  6/16

4/16
6/16

E. 16/16 normal 5/16
- ' 8/16

3/16

harge amounts of interlobular
the quarter.

Duets, normal throughout.

(GOl’ltd.-) .

Lobules.

full lastation; normal;
few oells, mainly oast
epithelial ocells, in
some acini.

partially involuted;
normal; perivasgular
lymphooytic aggregation.
involuted; normsal.

full lactation; normal;
few cells, mainly oast
epithelial cells, in
some acini.

partially involuted;
normal

involuted; normal.

full lactation; normal;
few cells, mainly cast
epithelial cells, in
some acini.

partially involuted;
normal

involuted; normal

full lactation; normal
rartially involuted;
normal

involuted; normal.

fat present throughout

Lobules, normal throughout, 33% lactating.
33% partially involuted.
34% involuted.
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Cl4e RF (Contd.).

Post-mortem cultures from tissues.

Direct :

blood . Blood plate from

plate enrichment broth
Level 1. Sterile Sterile
Level 2. n h Staph. Sterile

Level 3. Sterile Sterile

Potagsium tellurite

blood plate from
enrichment broth.

.Sterile
Sterile
Sterile

i
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Cl4, right hindguarter, {(Cl4 RE).

Examination of the milk.

Total ecell
count Percent-
Weeks (thousands  :age of ‘
before per ml.} granular Vicro-organisns
glaughter Lab.l Lab.2 cells. present.
12 1,100 620 37 Sterile
11 20 ge 60 3terile
10 140 Sterile
9 20 40 20 Sterile
Sunder 10 Sterile
340 Sterile
100 Sterile
150 Sterile

1l n h Staph. aureus
160 50 30 1 diphtheroid
410 360 40 3 n h pale 3taph. aureus,
. 1 diphthercid
90 350 30 lnh Staph. albus.

H R o -

A sample taken after the animal had been transporied
to the abattoir showed 700,000 cells per ml., 38 per cenb.
being granular cells.

Macroscopic examination.

Teat eistern - no pockets in wall; lobules in upper

part.
Gland eistern - globe-shaped; few lobules in wall.

Level 1., - Areas A, B, C and D - involuted; lobules
l.0Omm. in diameter.

Area E - laetating; lobules 2.5mm. in diameter .

Level 2. - Areag:B and C - involuted; lobules 1l.0mm. in
diameter. |

Areas A, D and E - lactating; lobules 2.5mm,.
in iameter.

B 3 and D - involuted; 1lobules

Level 3. ~ Are
: ‘n aiameter.)

‘gtlng, lobules 2.5mm, in diameter..



Cl4 RH (Contd.).

Macroscopiec examination.

(Contd.).

Conelusion. - A quarter in late lactation.

Miceroscopic examination.

Ducts.

@land cistern. 16/16 normal 16/16

Level 1. - C.

D.

E.

Level 2. - G
D

E.

16/16

16/16

16/16

16/16
16/16

16/16

normal

normal

normel

normal

normal

normal

3/16

5/16
8/16
6/16

5/16
5/16

6/16
4/16

6/16
16/16
6/16
4/16
6/16
6/16
4/16

6/16

Lobules.

partially invoiuted
normal; cast epithellal
cells 1n ductules.

lactating; normal;
few cagt epithelial
cells in many acini.
partially involuted;
normal .

involuted; normal

full lactation; normal;

few cast epithelial
cells in many acini.
partially 1nvoluted
normal.

involuted; normal;
cagst epithelial cells
in duetules.

lactating; normal
partially involuted;
normal; few cas?t
epithelial cells in
acini.

involuted; normal

involuted; normal

lactating; normal
partially involuted;
normal; cast epithelial
cells in acini,.
involuted; normal

lactating; normal
partially involuted;

normal; cast eplthellal‘

cells 1n acini.
1nyoluted normal.

J




Cl4 RH (Contd.).

Microsceopic examination. (Contd.).

Ducts. Lobules.
Level 3. - C. 16/16 normel 16/16 involuted; normal.

D. 16/16 normel 3/16 lactating; normal
" 6/16 partially involuted;
normal
7/16 involuted; normal.

E. 16/16 normal 3/16 lactating; normal
6/16 partially involuted;

normal.
7/16 involuted; normal

Sumary. -
Ducts, normal throughout.
Lobules, normel throughout, 20% lactating. ,
30% partially involuted.
50% involuted.

‘Post-mortem cultures from tissues.

Direat Potassium tellurite
blood -~ Blood plate from blood plate from
plate enrichment broth enrichment broth.

Level 1. Sterile Sterile Sterile

Level 2. Sterile n h Staph. Sterile

Level 3. Sterile Sterile Sterile

Supra-

mamnary

lymph

node. Sterile 3terile Sterile:




Animal Noe C19

Summary of the main features of each quarter of the udder,
€19 LF. Kild aqute lobular mastitis;
€19 LH, HMild acﬁte lobular mastitis.
019 BF.  Mild acute lobular naatiti’s;

€19 RH. [Eormal,
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Animal No. C19.

Ayrshire heifer, Brownhill No.2. Calved 8/10/49;
slaughtered 20/12/49, 10 weeks after calving. Udder
frozen, 20/12/49 and examined 21/12/49.

Dally milk yield, 20/10/49, - 22 1lbs.

Cl9, left forequarter, (Cl9 LF).
Examination of the milk.

Total cell
count ‘Percent- - ,

Weeks  (thousands :age of Miero- Electrical
be fore per ml.)  granular organisms conduc&1vmty
glaughter Lab.l Lab.2 cells. present ~ (x 10 mhos)
8 under 10 Neg. 28

7 under 10 Neg. 35

6 under 10 Neg. : 35

) No sample
4 _ 30 20 40 Sterile : 41

) under 10 Neg . 40

2 40 Neg.
9 days 40 50 56 Sterile

3 days 30 20 48 Sterile

No sample was taken after the animsgl had been
transported jo the abattoir.

Macroscopic examination.

Teat cigstern -~ deep pockets and lobules in wall.
Gland cistern - small globe lobules in wall.

Level 1. - Areas. A, B, C, D and E - lactating; Ilobules
- d.0mm. in diameter.

Level 2. - Areas 4, B, C, D and E -~ lactating; 1lobules
3.0mm. in diameter.

Level 3. - Areags A, B, C, D and E - 1actat1ng, lobules
d.0mm. in diameter.

Conclusion. -

A normal lactating quarter.




Cl9 LF  (Co
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nﬁd.).

Miscroscopic examination.

Glend cistern

Level 1. - A,

C.

Level 2. - A.
c.
D.
E.

Level 3. - A.
Ce
D.

E.

Summary . -

Duets,

Ducts.

. 16/16
16/16
1l6/16
16/16
16/16

18/16

16/16

16/16
16/16
16/16

16/16

normsal
normal
normal
normal
normal
normal

normal

normeal

normsal

normal

normal

Lobulese.

16/16 lactating; normal

16/16 full lactation;
16/16 full lactation;
16/16 full lectation;
16/16 full lactation;
16/16 full lactation;
12/16 full lactation;

normal
normal
normal
normal
normal

normal

3/16 lactating; focal mild

acute.

16/16 full lactation;
16/16 full lactation;
12/16 full laetation;

. 1/16 involuted; normal.

normal
normal

normal

4/16 lactating; foeal mild

acute,
16/16 full lactation;

normel throughout.

Lobules, 95% lactating;
4% lactating;
1% involuted;

normal.
focel mild acute.
normal, -

Post-mortem cultures from tissues.

Direct

b
b

lood
late.

Level 1. Sterile.

Level 2. Sterile.

Level 3. S

terile.

Blood plate from
enrichment broth.

?otassium telluri te
blood plate from
enrichment broth.

normal

Sterile. Sterile.
Sterile. Sterile.
Sterile. Sterile.
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C19, left hindquarter, (C19 LH).
Bxamination of the milk.

]

Total cell
gount Percent~

eeks. (thousands  :age of Miecro< hlséﬁrié&l

before per ml.) granular organisms %zﬂfity. ,
slaughter Lab.l Lab.2 e¢ells. present. QX’E®’ O™ whos).
g under 10 ‘ - Neg. N
8 10 Neg. 28

6 under 10 Neg. 35

5 20 Neg. 36

4 under 10 10 64 26 n h Staph. B

aureus. 38

3 under 10 Neg. 40

2 130 . Neg.
9 days 30 80 48 Sterile.
3 days under 10 under

10 ‘Sterila.

No sample was taken after the animal had beenu:

transported to the abattoir.

Macrescopic examination.

Téab cistern -~ deep pockets and lobules in wall.

Gllgnd ocistern - globe; lobules in wall.

Level 1. - Areas 4, B, C, D and E - lactating; lobules

S.0mm, in diameter.

Level. 2. - Areas 4, B, 0, D and E - lactating; lobules

3.0mm. in diameter.

Lewel 3. - Areas 4, B, C, D and E - lactating, lobules

3.0mm. in diameter.
Jorsilusion. -

This: was & normal lactating quarter.
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Cl9 LH (Contd.).

Microscopic examination.

Ducts.

Gland cistern. 16/16 normal
: ‘ cast ep-
ithelial
cells in

lumina.

Level 1. - 4. 16/16 normal.

C. 16/16 normal.

D. 16/16 normal.

E. 16/16 normel.

Level 2. - A. 16/16 normel.

C. 16/16 nomal

D, 16/16 normal

| E. 16/16 normel

Level 3. - A. 16/16 normeal.

C. 16/16 normal.

D. 16/16 normel.

E. 16/16 normal.

Supramammary lymph node - No

Summary. -

Duects,

Lobules, 90% lactating;

2% lactating;

16/16

16/16
l6/16
16/16
16/16
16/16
15/16
1/16
16/16
16/16
16/16

15/16
1/16

4/16
8/16
4/16

14/16
2/16

abnormality seen.

normal throughout.

normal .
foeal mild scute.

8% partially involuted and involuted;

Lobules.

partially involuted;
normal; oast epithelial
cells in acini.

normal |

full lactation;
full lactation; normal .
full lactation; normal
full lactation; normal}
full lactation; normal}
lactating; normal
lactating; <focal mild
acute. g
full lactation; normalﬁ
full lactation; normal‘
full lactation; normel :
lactating; normal.
involuted; normal.
full lactation; normal
lactating; normal.
lactating; fooal mild
acute.
full lactation; normal
lactating; normal. ;
3
normel .

/
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Cl9 LH (Contd.).

Pogt-mortem cultures from tissues.

Level 1.
Level 2.
Level 3.
supra-

smammary

- lymph
node.

Direct
blood
plate .
Sterile
Sterile

Sterile

Sterile

Potassium tellurite
" blood plate from
enrichment broth.

Blood plate from
enrichment broth

n h Staph. Sterile.
Sterile Sterile
Sterile Sterile
Sterile., Sterile.




¢19, right forequarter, (ClS RF.}).
. Exsmination of the milk.

Total cell
count Fercent-

Weeks (thousands :age of Micro- Eleotrical
before per ml.) granular organisms oonduozivity.
slaughter Lab.l Lab.2 cells present (x 10™ * mhos).

S nnder 10 Heg.

() under 10 Neg. 35
5 under 10 Neg. 36
4 20 under 10 35 Sterile 38
3 uander 10 Neg. 39
9 days 1C 110 40 Sterile.

3 days under 10 under 10 Sterile.

To sample was tsken after the animal had been
transported to the sbatioir.

liseroscopic examination.

Teat eistern -~ deep poeckets and lobules in wall.
Gland cistern - small globe; 1lobules in wall.

ievel 1. - 4ireas A, B, {5, D and E - lactating; 1lobules
3.0mm. in dizmeter.

Level 2. - 4reas A4, B, C, D and E - lactating; lobules
Z.0mm. in diameter.

Level 3. - Areas A, B, C, D and E - lactating; 1lobules
3.0mm. in diameter.

Conclusion. -
This was a normal liactating guarter.
Hierosecpic examination.

Duets. Lobules.

Gland cistern. 16/16 normel 16/16 lactating; mnormal
Ievel 1. - A. 16/16 normal 16/16 full lactation; normal
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Cl9 RF  (Contd.). | |

Microscopic examination. (Contd.)

Ducts. Lobules.
Level 1. ~ C. 16/16 normal 16/16 involuted; normal

D. 16/16 normal 14/16 full lactation; normal .,
2/16 full lactation; mild
focal acute.

'v
N3

|
i

E. 16/16 normal 16/16 full lactation; normal -
Level 2. - A, 16/16 normal 16/16 full lactation; nonnalﬂ

C. 16/16 normal 16/16 partially involuted; i
normal .

D. 16/16 normal 14/16 full lactation; normal
2/16 full lactation; mild
focal acute.

E. 16/16 normel - 16/16 full lactation; normal

[
Level 3. - A. 16/16 normal 16/16 full lactation; normal '
!

D. 16/16 normal 16/16 full lactation; normal ||

E. 16/16 normel 12/16 lactating; normal
4/16 partially involuted;
focal mild acute.

Jummary. -
Ducts, normal throughout.
Lobules, 80% lactating; normal.
2% lactating; foesl mild acute.
8% partially involuted; normal.
2% partially involuted; focal mild acute.
8% involuted; normal.

Post-mortem cultures from tissues. 1

Direct | Potassium tellurite f
blood Blood plate from blood plate from |’
plate. enrichment broth enrichment broth. |

Level 1.  Sterile.  Sterile Sterile. |
Level 2. Sterile. n h Staph. Sterile. |

Level 3. Sterile. n h Staph. Sterile.



€19, right hindquarter, (Cl9 RH).
Examination of the milk.,

Total cell
count Percent-

Weeks (thousands :age.of - Miero- Electrical
before per ml.) granular organisms condueZivity
slaughter Lab.l Lab.2 cells. present (x 10™* mhos).
9 under 10 ' Neg.
8 under 10 Neg. 28
7 40 Neg. 35
6 under 10 Neg. 36
5 30 Neg. 38
4 under 10 under 10 Sterile 38
3 under 10 Neg. 40
2 - 140 Nege.
9 days under 10 40 56 Sterile
% days under 10 under 10 Sterile

No sample was taken after the animal had been

transported to the abattoir,

Microseopic examination.

Ducts. Lobules.,

Gland cistern. 16/16 normal 16/16 involuted;

Level 1. - A. 16/16 normal 16/16 full lactation;

Co 16/16 normal 16/16 full lactation;

D. 16/16 normal 16/16 full lactation;

E. 16/16 normel 16/16 full lactation;

Level 2. - A. 16/16 normal 16/16 full lactation;

C. 16/16 normal 16/16 full lactation;

D. 16/16 normal 16/16 full lactation;

E. 16/16 normal 16/16 full lactation;

Level 3, - A. 16/16 normsl 16/16 full lactation;

C. 16/16 normal 16/16 full lactation;
D. 16/16 normal 16/16 full lactation;
E. 16/16 normel 16/16 full lactation;

normal

normal
normal
normal
normal
normal
normal
normal
normal
normal

normal

normal
normal
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Cl9 RH (Contd.).

Microscopic examination

(Confd.).

Supramammary lymph node - No abnormality seen.

Summary. =

Ducts,

normal throughout.

Lobules, normal throughout, 92% lactating.

8% involuted and
partially involuted.

Post-mortem cultures from tissues.

Level 1.
Level 2.
Level 3.
- Supra-

mammary
lymph node

Direct
blood
plate.
Sterile
Sterile

Sterile

Sterile

Potassium tellurite

Blood plate from blood plate from
enrichment broth enriehment broth.

n h Staph.
Sterile

- Sterile

n h Staph.

Sterile
Sterile

Sterile

Sterile.
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Animal No, ©20.

Summary of the main features of each quarter of the udders
- €20 LF, Normal.
C20 LH. Normal,
C20 RFe  Normal.

C20 RH, Normale




Animal No. C20.

Ayrshire heifer, Brownhill No. 13. Calved 3/11/49
slaughtered 20/12/49 7 weeks after calving. Udder
frozen 20/12/49 and examined 9/1/50.
c20, Left forequarter, (C20 LF).

Examination of the milk.

Total cell
count Percent-

Weeks (thousands  ;age of Miecro- Electrical
before per ml.) granular organisms condu021vity ;
slaughter Lab.l Lab.2 cells. present (x 10™% mhos). |
4 30 Neg. 40

3 under 10 under 10 Sterile. 36

2 10 Neg. 36

1l under 10 under 10 Sterile

1l day under 10 under 10 Sterile

No sample taken after the animal had been transported
to the abattoir.

Macroscopic examination.

Teat cistern - no pockets; no lobules in well.
Gland cistern - small globe; lobules in wall.

Level 1. - Areas A, B, D and E ~ lactating; lobules 3.,0mm.
in dlameter

Area C - lactating; 1lobules l.5mm, in diameter. |

Level 2, - Areas A, B, D and E - lactating; lobules 3.0mm.
in diameter.

Area C - laotating; lobules l.5mm. in diameter.

Level 3. -~ Areas A, B C, Dand E -lactating, lobules
e Omm. in diameter. o

Conclusion. =

A normai lactating gquarter.
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C20 LF (Contd.).
Microscopic examination.
Ducts. Lobules.
Gland cistern. 16/16 normal 16/16 partially involuted;
: normal; cast epithelial
cells in aeini.
Level 1. - A, 16/16 normal 16/16 lactating; normal.
C. 16/16 normal 16/16 partially involuted;
normal.
D. 16/16 normal 16/16 lactating; normal
E. 16/16 normal 16/16 lactating; normal
Level 3. - A. 16/16 normal 14/16 lactating; normal
2/16 involuted; normal
C. 16/16 normal 15/16 lactating; normal
1/16 involuted; normal
D. 16/16 normal 16/16 lactating; normal
E. 16/16 normal 16/16 lactating; normal; cast
epithelial cells in a
few acini.
Summary. -
Ducts, normal throughout.
Lobules, 76% lactating; mnormal.
22% partially involuted; normal
2% involuted; normal.
Post-mortem cultures from tissues.
Direct Potassium tellurite»
blood  Blood plate from blood plate from
plate enrichment broth. enrichment broth.
Level 1. Sterile.  Sterile. Sterile.
Level 3. Sterile. Sterile. Sterile.
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C20, Left hindquarter, (C20, LH).
Examination of the milk.

Total cell
count Percent- _

Weeks (thousands :age of Miero- Electrical
before per ml.) granular organisms eonducz;vity
slaughter Lab.l Lab.2 cells. present (x 10™* mhos).
4 under 10 Neg. ' 38
3 10 40 Sterile. 36
2 10 Neg. 34

1 10 under 10 Sterile.
1 day under 10 - 10 25 Sterile

No sample taken after the animal had been transported
to the abattoir.

lacroscopie examination.

Teet cistern - no pockets; no lobules in wall.
Gland cistern - small globej lobules in wall.

Level 1, - Areas 4, B, D and E - lactating; lobules 3.0mm.
in diameter.

Area C - lactating; lobules 1l.5mm. in diameter.

Areas A, B, D and E - lactating; 1lobules 3.Omm,
in diameter. :

Ares C - lactating; 1lobules l.5mm, in diameter.

Areas A, B, C, D and E - lactating; lobules
3.0mm. in diameter.

Conclusion. -
A normmal lactating quarter.

Miseroscopic examination.

Ducts. : Lobules.

Gland cistern. 16/16 normal. 16/16 involuted; normal; cast
v epithelial cells in ;
ductules. i

Level 1. - 4. 16/16 normal 16/16 lactating; normal.
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C20 LH (Contd.).

Microscopic examination. (Contd.)

Level 1. - C. 16/16 normal 14/16 lactating; normal
2/16 partially involuted;
normal .

D. 16/16 normal 10/16 lactating; normal
4 | .6/16 partially involuted;
normal

E. 16/16 normal 15/16 lactating; normel
1/16 partially involuted;
normal.

Level 3. - A. 16/16 normal 16/16 full lactation; normal

Co 16/16 normal 10/16 lactating; normal
: 6/16 partially involuted;
normal.

D. 16/16 normal 16/16 lactating; normal.

E. 16/16 normal 8/16 lactating; normal.
4/16 partially involuted;

normal.
4/16 involuted; normal.

Supramammary lymph node - No abnormality seen.

Summary. -
Duets normal throughout.

Lobules, normal throughout, 70% lactating.
‘ 15% partially involuted.
15% involuted. -

Post-mortem eultures from tissnes.

Direct - Potassium tellurite

blood Blood plate from blood plate from

plate. enrichment broth. enrichment broth.
Level 1.  Sterile.  Sterile. Sterile.

Level 3. Sterile. n h Staph. Sterile.




G20, right foreguarier, (G20 RF).

Examination of the milk.

Total cell
egount Peroent- ] o

Weeks (thougands  :age of Micro- El-¢6trioal
before per ml,) granular orgenism# dondudtivity
slaughter Lab.,l Lab.2 cells., present’ (x 10~ mHos).
4 under 10 Neg. 37

3 under 10 under 10 Sterile 34

2 under 10 Neg. o4

1 under 10 under 10 Sterile

1l day under 10 under 10 Neg. R

No sample was taken after the animal hed been:
transported to the abattoir.

Mgcroscopic examination.

Teat cistern - no pockets; no lobules in wsall.
Gland cistern - small globe; lobules in wall. ;

Level l. - Areas 4, B, D and E - lactating; lobules 3. ammﬂl
in alameter. {

Area C - lactating; lobules 2.5mm. in diameter.®

. | | |
Level 2. - Abeas 4, B, D and E - lactating; leobules- 3.Omm.
in diameter. :

Area C - lactating; 1lobules 2.bmm. in'diamé%éiiﬁ

Level %. - Areas 4, B, C, D and E - lactating; lobules:
3.0mm., in diameter.

Conelusgion, -
A normal lactating quarter.

Mieroscopic examination.

Buéts- Lobules.

Gland cistern. 16/16 normal 16/16 partially involuted;
normal .

Leveél 1. ~ Ao 16/16 normel 15/16 lactating; normal
R 1/16 partially involuted;
‘ normal.
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C20 RF (Contd.).

Mieroscopic examination. (Contd.).

Ducts. Lobules.

Level 1. - C. 16/16 normal 4/16 lactating; normal
| 12/16 involuted; normal
D. 16/16 normal 4/16 lactating; normal
4/16 partially imvoluted;
‘normal
8/16 involuted; normal

E. 16/16 normal 15/16 lactating; normal |
, 1/16 partially involuted; !
normal ‘

Level 3. - A. 16/16 normal 16/16 full lactation; normal |
| Ce 16/16 normal 14/16 lactating; normal |

2/16 partially involuted;
: normal ‘

D. 16/16 normel 15/16 lactating; normal
1/16 involuted; normel

E. 16/16 normal 16/16 lasctating; normel;
lymphocytic aggregation
in one lobule.

Summary. -

" Ducts, normal throughout.
Lobules, normal throughout, 70% lactating. ,
. 15% partially involuted. |
15% involuted. i

Post-mortem cecultures from the tissues. '

Direct Potassium tellurite |
blood Blood plate from blood plate from |
plate. enrichment broth.  enrichment broth.

!
|

‘Level 1. Sterile. n h Staph. Sterile.
Level 3.  Sterile.,  Sterile. 3 Sterile.
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C20, right hindquarter, (C20 RH}.

Examination of the milk.

?. i

Total cell
count Percent-

Weeks (thousands tage of Micro- Electrical
before per ml.) granular organisms conduciivity
slaughter Lab.l Lab.2 cells. present. (x 10™* mhos).
4 20 Neg. 38
3 under 10 20 Sterile 36

2 under 10 Nege. 35

1 20 under 10 Sterile.
1 day under 10 10 Sterile.

No sample taken after the animal had been transported |

to the abattoir.

Macroscopic examination.

Teat cistern - no pockets; no lobules in wall.

Gland cistern - small globe; 1lobules in wall.

Level 1. - Areas A, B, D and E - lactating; 1lobules E.Omm.v

in diameter.

Area C - lactating; 1lobules 2.0mm. in diameter.
Level 2&. -~ Areas A, B, D and & - lactating; lobules 3.0mm. |

in diameter.
Aree C - lactating; lobules 2.0mm. in diameter.

Level 3. - Areas A, B, C, Dand E - lactating, lobules
3. Omm. in dlameter.

Conelusion. -
A normellactating quarter.

Microgcopic examination.

Duects. Lobules.

Gland eigtern. 16/16 normal 16/16 partially involuted;
normal

Level 1. - A. 16/16 normal 16/16 lactating; normal.
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C20 RH. (Contd.).

Mieroscopie examination. (Contd.).
Ducts. Lobules.

Level 1. - C. 16/16 normal 10/16 lacteting; normal.
| ‘ 6/16 involuted; normal.

D. 16/16 normal 16/16 lactating; normal.
E. 16/16 normal 16/16 lactating; normeal.:

Level 3., - A, 16/16 normal 15/16 lactating; normal.
1/16 involuted; normal.

C. 16/16 normal 6/16 lactating; normal.
10/16 partially involuted;
normal.
D. 16/16 normal 16/16 lactating; normal.
E.. 16/16 normal 16/16 lactating; normal. .
sSumpary. -
Duetsg, normal throughout.
Lobules, normal throughout, 75% lactating.

20% partially involuted.
5% involuted.

Post-mortem cultures from tissues.

Direct Potassium tellurite

blood Blood plate from blood plate from

plate. enrichment broth enrichmeant broth.
Level 1.  Sterile. Sterile. Sterile.

Level 3. Sterile. Sterile. Sterile.




Animal No. C30,.

Summary of the main features of each quarter of the udder,
C30 LF. Noma]‘..
C30 LH, Post-inflammatory invelution
-and sub-acute duct lesions,

-C30 RF, Rormal.

C30 RH, Normal,




Animal No. C30.

Ayrshire heifer, Auchincruive No. 17, College
Lupin  644-17. Calved 24/9/49; slaughtered 6/3/50,
2% weeks after calving. Udder frozen 6/3/50 and
examined 8/3/50.

13/12/49 - left hindquarter tramped; teat
sphincter (streak canal) enlarged by McLean's knife;
treated with 14 tubes penicillin at end of January.

Daily milk yield, 21/1/50 - 23 lbs.
€30, left forequarter, (C30 LF).

Examination of the milk.,

Total cell
count Percent-
Weeks (thousands :age of Iliiero- Electrieal
before per ml.) granular organisms conductivity
slaughter Lab.l1 Lab.2 c¢ells. present (X 10™% mhos).
16% under. 10 neg. 56
15 under 10 ' nege. a7
14 30 nege. ‘ 41
12 under 10 neg.
11 under 10 . nege.
10 under 10 A neg.
9 under 10 nege.
8 40 . nege.
6% under 10 , neg.
6 under 10 under 4 diph-
10 ~theévoids
5% 10 neg.
5 under 10 wunder , 2nh
10 Staph.
albus,
1 diph~-
tihevoids 39
4 10 under 10 diph-
10 zihepotds
3% under 10 under Sterile
10 a7
2% under 10 Sterile
2 under 10 under ‘
10 Sterile 39
12 days ugler 10 under 1 h Staph.

10 aureus 38




L =73 -

030 LF (Contd.). - -
Examination of the milk. (Contd.)

Total cell
count Percent-
Weeks (thousands :age of Micro- Eleetrical
before per ml.) granular organisms conduglivity
slaughter Lab.l Lab.2 cells. ©present (x L0 *“mhos).
10 days under 10 under
' 10 Sterile 40
4 days 10 ‘ 2 diphtheroids
2 days | 10 3 diphtheroids 46
0 days 30 1 h Staph.
o albus,

1 diphtheroid 36

® 7 weeks after calving.

A sample taken after the animal had been transported
to the abattoir showed 40,000 cells per ml.

Macroscopic examination.

Teat cistern - no pockets or lobules in wall.
Gland cistern - globe-ghaped; few lobules in wall.

Level 1. - Areas A, B, C, D and E - lactating; lobules
3.0mm. in diameter. '

Level 2. ~ Areas A, B, C, D and E - lactating; lobules
5.0mm. in diameter. ‘

Level 3. - 4reas A, B, C, D and E - lactating; lobules 2
3.0mm. in diameter. ' |

Conclusion. -

This was & normal lactating quarter.

Microsgscopiec examination.

Ducts. | Lobules.

Gland cistern. 16/16 normal 15/16 lactating; normal
1/16 involuted; normal



30 LF (Contd.).

Microscopic examination.

Lobules, normal throughout,

Ducts.
Level 1. - A, 16/16 normal 16/16
C. 16/16 normal 16/16
~ D. 16/16 normal 16/16
E. 16/16 normal 15/16
| 1/16
Level 2. - A. 16/16 normal 16/16
¢, 16/16 normal 16/16
D. 16/16 normal 16/16
E. 16/16 normal 16/16
Level 3. - A, 16/16 normel 16/16
| - C. 16/16 normal 13/16
3/16
D. 16/16 normal. 16/16
E. 16/16 normal 13/16
3/16
Summary. -
Duects, normal throughout.

96% lactating.
4% involuted.

Post-mortem cultures from tissues.

Direct

blood

plate.
Level 1. Sterile
Level 2. Sterile
Level 3, Sterile

Blood plate from
"enrichment broth.

(Contd.).

Lobules.
full lactation; normal.
full lactation; normal.
full lactation; normal.
full lactation; normal.
involuted; normal.
full lactation; normal.
full lactation; normal;
cast epithelial cells
in acini,
full lactation; normal
full lactation; normal
full lactation; mnormal
full lactation; normal
involuted; normal.
full lactation; normal
full lactation; mnormal
involuted; normal.

Potassium telluritel

blood plate from
enrichment broth.

Sterile Sterile
Sterile Sterile
h c+ Staph. Sterile,.



C30, left hindquarter, (C30 LH).

Examination of the milk.

1 diphtherodd 56

Total cell
count Percent- . :
iVeeks (thousands :age of Micro- Electrical
before per ml.) granular organisms GondchiVity
slaughter Lab.l Lab.2 cells present (x 107* mhos).
- :
16 under 10 neg. 56
15 under 10 o nege. 36
14 40 nege. 39
13 10 neg.,
12 20 neg.
11 660 neg.
10 - No sample
9 No sample
8 No sample :
61 5,990 . neg.
6 2,550 1,640 82 nege.
5% 760 neg.
5 1,890 3,420 73 lnh
' Staph.
aureus 47
4 1,520 850 68 neg.
31 1,580 1,500 65 Sterile 41
2 860 800 71 dnh '
Staph.
' : ‘anreus 46
12 days 560 540 54 lnh
: Staph.
aureus 41
10 days 400 72 Sterile 46
9 days 1,280 1,300 60 3 diphtheroids
4 days 1,560 2,200 76 L h 3taph.
albus.
2 days 2,010 1,900 70 neg. 53
0 days 6,000 60 1 h Staph. i
aureus

5 7 weeks after calving.

A sample taken after the animal had been transported
to the abattoir showed 2,200,000 cells per ml., 48 per
cent. being granular cells.



C30 LHE (Contd.).

Macroscopic examination.

Streak canal - evidence of surgical interferénce;
small nodule at upper end of canal.

Teat cistern - shrunken; no pockets or lobules in wall. |

Gland cistern - globe-shaped; pericisternal lobules in
wall.

Level 1. - Aréas A, B, C, D, E - involuted; 1lobules

|

1.0mm. to 2.0mm. in diameter, chrome-coloured.

Level 2. - Areas_A, B, C, D and & - lactating; lobules

2.0mm. to 3.0mm. in dlameter, orange- coloured.:

Level 3. - Areag A, C, D and E - lactating; lobules i
2.0mm. 0 3.0mm. in diameter; orange-coloured

Area B - involuted; lobules 1l.0mm. t0o 2.0mm.

in diameter, chrome-coloured. I

Haemorrhagic zone in Area C between Levels 2 and 3.
Conclusion.-
This qﬁarter was quite ‘distincet from the left.

forequarter where the tissue was normal lactating tissue.

Microscopic examination.

Ducts. Lobules.,

Gland cistern. 16/16 moderate 8/16 lactating; normal
subacute 8/16 involuted; post-in-

:flammatory involution.'

Level 1. - A. 8/16 normal 10/16 lactating; normal
‘ 8/16 moderate 6/16 involuted; post-in-
subacute flammatory involution;
polymorphs in dactules
in one lobule.

C. 16/16 severe 16/16 involuted; post-in-
v subsascute :flammatory involution.,

D. 16/16 moderate 16/16 involuted; post-in-
subacute iflammatory involution.
|



Cé0 LH

- -

(Oonti. ) ]

Mieroscopic examinatlion.

Level 1. - H,

Level 2. -~ A,

C.
- D.
E.
Block from
Carea
between
Level 2
and 3

Level 3. - A.
c.

buets.

16/16

8/16
8/16

4/16
12/16
12/16

4/16

16/16

16/16

16/16
16/16

5/16
1/16

normal
12/16

normal 10/16
moderste 2/16
subacute

4/16

normal 16/16
mild to
modemwte
subacute

normal 12/16

mild 4/16

subacute

normal 12/16
3/16
1/16

severe 16/16

subacute

with

preri-

tductal

fidbrosis

normal 16/16
normal 16/16

(Contd.)
Lobules.
lactating; normal

partially involuted;
gevere sacute

involuted; postein-
:flammetory involution.

laectating; normal
lactating; moderate %o
gevere acube.
iavoluted; post-in-~

flannmatory iavolution;
polymorphs in ductules,
in two lobules.

involuted; post-in-
:flammatory involution;
polymorphs in ductules
in four lobules.

lactating; normal
involuted; post-in-
:flammatory involution.
lactating; normal
involuted; normal
involuted; post-in-

:flammatory iavolation.

involuted; pogt-ino-
:flammatory invelutiang
acute macrophage
reaction; macrephages
present in guetules;
blood pigment sbhundant.

lsotating; normsl

lsetating; normsl



C30 LH (Contd.).

Microscopic examination. (CONTD.).

Ducts. Lobules.

Level 3., - D, 16/16 normal 12/16 lactating; normal
1/16 lactating; mild acute.
3/16 partially involuted;
normal; aggregation of
lymphocytes in one
lobule.

E. 16/16 normal 14/16 lactating; normal
o 2/16 involuted; normal;

- aggregation of lymph-

:0eytes in one lobule.

Supra-
mammary

lymph ‘
- node - No abnormality seen.

Summary . -

Ducts, 50% normal
50% mild to severe subacute.

Lobules, 45% involuted; post-inflammatory involution.
39 involuted; post-inflammatory involution;
acute exudate in ductules.
lﬁ involuted; normal.
1% lactating and partially involuted;
- moderate to severe acute.
50% lactating; normal.

Pogst-mortem cultures from tissues.

- Direct Potaggium tellurite
blood Blood plate from blood plate from
plate enrichment broth enrichment broth

Level 1. . Sterile h. C+ Staph. Sterile
Level 2. Sterile Sterile. Sterile

Level 3. Sterile Strep. bovis. Sterile.
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30, right foreguarter, (C30 RF).

Examination of the milk.

Total cell
count Percent-
Weeks (thousands :age of licro- Electrical
before per ml.) granular organisms condchivity
slaughter Lab.l Lab.2 cells. present (x 10™% mhos).
16%  under 10 neg. 36
15 under 10 neg. 35
14 under 10 neg. 38
13 under 10 neg.
12 under 10 neg.
11 under 10 neg.
10 under 10 neg.
9 under 10 neg.
8. under 10 neg.
6% under 10 neg.
6 under 10 under :
' 10 Sterile
5% under 10 neg.
G under 10 under '
, 10 Sterile 38
4 under 10 = 1O Sterile
3% under 10 under
, 10 Sterile 36
2% under 10 Sterile
2 under 10 under 3 h. Staph. '
10 -aureus. 39
12 days wder 10 under
10 1 diphtheroid 38
10 days under 10 under '
' 10 Sterile - 40
4 days under 10 under
10 o diphthereids
2 days underlO under 1l n h Staph.
10 aureus
1l n h Staph.
albus
- ~ 4 diphtherolds 44
0 days under
10 Sterile 42

i
1
i

i

@ 7 weeks after calving.

A sample taken after the animal had been transported
to the abattoir showed 10,000 cells per ml,



C30 RF (Contd.).

Macroscopic examination.

Teat cistern. - deep pockets in wall;

Gland cistern. ~ globe-shaped;

Level 1., - Areas A, B, C, D and E - lactating; lobules
3.0mm, in diameter. ‘
Level 2. - Areas A, B, C, D and E - lactating; 1obu1és
d.0mm. in diameter.
Level 3. - Areas A, B, G, D and £ -~ lactating; 1lobules
d.0mm. in diameter,
Conclusion. -
This was a normal lactating quarter.
Microscopic examination.
Ducts. Lobules.
Gland cistern. 16/16 normal 12/16 lactating; normal
4/16 involuted; normal
Level 1. - A, 16/16 normal 16/16 lactating; normal
Ce 16/16 normal 15/16 lactating; normal
1/16 involuted; normal
' D. 16/16 normal 16/16 lactating; normal
"E. 16/16 normal 13/16 lactating; normal
3/16 involuted; normal;
aggregation of
lymphocytes in one
lobule.
Level 2. - A, 16/16 normal 16/16 lactating; normal
C. 16/16 normal 16/16 lactating; normal
D. 16/16 normal 16/16 lactating; normal
E. 16/16 normal 16/16 lactating; normal

no lobules.

few lobules in wall.



C30 RF (Contd.).

Microscopic examination.
Ducts.

Level 3. - A, 16/16 normel 16/16
C. 16/16 normal 14/16

2/16

D. 16/16 normal 16/16

E. 16/16 normal 15/16

1/16

Summary. -

bucts,

Lobules, normal throughout, 95% lactating.
' involuted.

normal throughout.

5%

Pogst-mortem cultures from tissues.

Direct ,

blood Blood plate from

plate, enrichment broth
Level 1. Sterile Sterile
Level 2. Sterilé ~ Sterile
Level 3. Sterile Sterile

Potassium tellurite
blood plate from
enrichment broth.

(contd.).

Lobules.
lactating; normal
lactating; normal
involuted; normal
lactating; mnormal )
lactating; normal
involuted; normal

Sterile

Sterile

Sterile.



030, right hindquarter, (C30 RH).

mxamination of the milk.

Total cell
count . Percent-~ -
Weeks . (thousands ;age of iicro~- Electrical
before per ml.) granular organisms condug&ivity
slaughter Lab.l Lab.2 cells. ©present (x 107 mhos).
n .
16 under 10 neg. : a7
15 under 10 nege. 36
14 30 : ' neg. 39
13 under 10 neg. '
12 under 10 ‘ neg.
11 under 10 neg.
10 * neg.
9 ' . under 10 negs
8 neg.
6% under 10 ' neg.
6 under 10 under 10 Sterile
5% 30 neg.
5 under 10 under 10 3 diphbthercids 38
4 under 10 under 10 2 diphtheroids
5% under 10 under 10 - 2 diphthereids 37
25 under 10 neg.
2 20 under 10 1 diphtheroid& 39
12 days under 10 under 10 1 h. Staph.
- aureus
| 9 diphthepoids 39
10 dgys under 10 under 10 Sterile 40
4 days 10 under 10 Sterile
2 days 30 30 1 n h Staph.
: aureus
2 diphthepvoids 44
0 days 20 Sterile 43

®m 7 weeks after calving.

A sample taken after the animel had been traasported
to the abattoir,showed 20,000 cells per ml.
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C30 RH (Contd.).

Macroscopic examination.

Teat cistern - pockets (not so deep as those in right
forequarter) in wall; no lobules.

Gland cistern - globe-shaped; few lobules in wall, some
reddish-brown in colour.

Level 1. - Areas A, B, C, D and E - lactating; 1lobules
3.0mm., in diameter.

Level 2. - Areas A, B, U, D and E - lactating; 1lobules
3.,0mm. in diameter.

Level 3., - Areas A, B, C, D and E -~ lactating; 1lobules
3.0mm. in diameter.

Conclusion.-

This was a normal lactating quarter.

- Microscopic examination.

Ductse. Lobules.

Gland cistern. 16/16 normal 16/16 lactating; normal;
reddish-brown pericist-
ternal lobules seen on
reacroscopic examination
were indistinguishable
from the pink lobules
microscopically.

Level.l« - A. 16/16 normal 16/16 lactating; normal

~ .C. 16/16 normsl 16/16 lactating; normal
D. 16/16 normal 16/16 lactating; normal
E. 16/16 normal 16/16 lactating; normal

Level 2. - A, 16/16 normal 16/16 lactating; normal

C. 16/16 normal 16/16 lactating; normal

D. 16/16 normal 16/16 lactating; normal

E. 16/16 normal 16/16 lactating; normal.
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C30 RE  (Contd, ).

Microscopic examination. (Cont.)s

Ducts Lobules,
Level 3, = A. 16/16 normal 16/16 lactating; normal
Ce 16/16 normel 16/16 lactating; ncfmal
D. 16/16 normal 16/16 lactating; normal
B, 16/16 normal 16/16 lactating; normal -
Supramammary lymph node - No abnormality seen,
Summarye-
Ducts, normal throughout.
Lobules, normal throughout.

Post-morfem cultures from tissuses.

Direct Potassium tellurite
blood Blood plate from Dblood plate from
plate enrichment broth enrichment broth

Level 1, Sterile he € + Staphs Sterile
Levé142. Sterile Sterile Sterile
Level 3, Sterile  Sterile | Sterile
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Summary of the main features of each guarter of the udder,
C31 LFe Severs unifocal scute lobular mastitise -
€51 LH, Normal,

C31 RF. Normal,

C31 RE, Severe acute lobular mastitis
and sub-acute duct lesions.
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Animal No. Cal.

Ayrshire heifer, Aucliincruive No. 37, College LaV1na
640-37. Born 31/3/47; calved 5/10/49 slaughtered
6/3/50, 22 weeks after calving. Udder frozen 6/3/50,
and examined 8/3/50. _

Daily milk yield, 21/1/50 -~ 33 1lbs.,

The following clinical note refers to right hind-
tquarter:- "indurated core on the posterior aspect of .
the udder close to the septum; teat orifice patent
and dripping milk; teat tramped and operated on with
llcLean's knife and consequently the teat orlflce is
left more patent than usual.”

C31, left forequarter, (C31 LF).

Examination of the milk.,

Total cell
count Percent- ' ,
Weeks (thousands tage of iiicro-  ©lectrical
before per ml.} granular organisms condu021v1ty.
slaughter Lab.l Lab.2 cells present. (x 10™% mhos)
—= -
17 10 neg. ' , 36
16 under 10 nege 34
15 under 10 neg. 56
14 40 - nege : 41
13 A 10 nege
12 20 | : neg.
11 under 10 neg.
10 10 g
9 under 10 ‘ ﬁég.
8 .10 nege
7 under 10 neg.
6 under 10 10 Sterile
5% under 10 neg.
5 under 10 under 10 6 diphbh6301ds 34
4% 10 10 59 2 diphtheroids
4 20 60 " 2 n h 3taph.
aureus, .
: ' 1 diphtheroid 35
3 under 10 -20 8 diphbthereids
2% 20 under 10 ‘ 5 diphtberoids 39
2 under 10 under 10 3 h Staph.

aureus, :
14 diphtheroids 37
14 under 10 under 10 11 diphthercids 37




31 LF (Contd.).

Examination of the milk. (Contd.).

Total cell
count Percent-

Weeks (thousands :age of Micro- Electrical
be fore .per ml.) granular organisms conduitlvity :
slaughter Lab.l Lab.2 cells. present. (x 107% mhos).
4 days 10 70 60 4 diphtheroids
2 days 40 20 54 2 h pale

Staph.

aureus,

16 &ipbhthercids 46

0 days 30 64 1 h Staph.

aureus.

& 5 weeks after calving.

A sample taken after the animal had been transported
to the abattoir showed 10,000 cells per ml. |

Macroscopic examination.

- Teat cistern - no pockets or lobules in wall.
Gland cistern - globe-ghaped; lobules in wall.

There was & smooth membranous constriction o
between the cisterns. , !

Level 1. - Areas 4, B, C, D and E ~ lactating; 1lobules
2.0 to 3.0mm. in diameter.

Level 2. - Areas A, B, C, D and E - lactating; lobules
‘ 2.0 to 3.0mm. in diameter.

Level 3. ~ Areas A, B, C, D and E - lactating; 1lobules ?
2.0 to 3.0mm. in diameter. :

Conclusion, -

This was a normal lactating quarter.
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13

C31 LF (Contd.). | '

Microscopic examination.

Ducts. . Lobules.
' Gland cistern. 16/16 normal. 16/16 partially involuted;
‘ normal .

Level 1, - A, 16/16 normal 16/16 laetating;’ normal
C. 16/16 normal 16/16 lactating; normal
D. 16/16 normal 16/16 lactating;/ nofmal
E. 16/16 normal 16/16 lactating; normal

Level 2. - 4. 16/16 normal  16/16 lactating; normal
C. 16/16 normal 16/16 lactating; normal .
D."l6/16 normal  16/16 lactating; normal
E. 16/16 normel 16/16 lactating; normal

Level 3. - A. 16/16 normal 16/16 lactating; normal

C. 16/16 normal 15/16 lastating; normsal
1/16 lactating; severe

acute. .
D. 16/16 normal 16/16 lactating; normal

E. 16/16 nommal 16/16 lactating; normal

Summary . -

Duects, normal throughout.

</ Lobules, normal throughout, 91.5% lactating; normal
/ ; . 0.5% lactating; severe
acute.

8% partially involuted; .
normal. , |




Co1 LF

Post-mortem cultures from tissues.

(Contd.).

Level 1.
Level &.
Level 3.

Direct
blood
plate.

Sterile

Sterile

Sterile

Blood plate from
enrichment broth

Strep. bovis.

Sterile.

Sterile.

Potassium tellurite

blood plate from

enrichment broth.
Sterile.
Sterile.

Sterile.




C3l, left -hindquarter (C31 LH).

Examination of the milk,

Total cell
count Percent-
Weeks (thousands tage of Micro- Electrical
before per ml.) granular organisms Condchiv1ty
slaughter Lab.l Lab.2 cells. present. (x 107= mhos)
]
17 under 10 ' nege. 37 .
16 under 10 neg. . o4
15 under 10 , neg. 37
14 10 . Nege 42
13 10 nege.
12 uwnder 10 neg.
11 "~ under 10 _ neg.
10 under 10 neg.
9 under 10 neg.
8 ~under 10 neg.
7 under 10 : _ neg.
6 under 10 10 _ Sterile.
5% under 10 ‘ neg.
5 under 10 - 40 1l n h Staph.
' albus
: - 3 diphthercids 34
41  under 10 under 10 6-h Staph.
albus
1l n h Staph. :
albus i
. 1 diphtheroid ;
4 under 10 under 10 - 4 n h Staph.
albus
3 10 under 10 1 diphtherocid
21 under 10 under 10 Sterile
2 under 10 under 10 Sterile.
13 under 10 under 10 Sterile.
4 Jeys under 10 under 10 Sterile.
2 days 30 10 2 n h pale
Staph.
aureus,
1 diphtheroid
0 days under 10 1l n h Staph.
: aureus

X 5 weeks after calving.

A spample taken after the animal had been transported
to the abattoir showed 10,000 cells per ml.
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C8l LH (Contd.)

Macroscopic examination.

Teat cistern - no pockets or lobules in wall.
Gland cistern - globe-shaped; lobules in wall.

There was a smooth membranous constrietion
between the cisteras.

Level 1. - Areas A, B, G, D and E - lactating; 1lobules
3.0mm, in diameter.

Level 2, - Areas A, B, C, D and E - lactating; lobules
3.0mm., in diameter.

Level 3. - Areas A, B, C, D and E - lactating; lobules
3.0mm. in diameter.

Conclusion. -

This was a normal lactating quarter.

Microgcopic examination.

Ducts. Lobules.
Gland cistern. 16/16 normal 16/16 lactating; normal %
Level 1. - 4, 16/16 normal 16/16 lactating; normal |

C. 16/16 normal 16/16 partially involuted;
normal .

'D. 16/16 normal 16/16 partially involuted;
normal .

E. 16/16 normal 16/16 lactating; normal
Level 2. - A, 16/16 normal 16/16 lactating; normal
G. 16/16 normael 16/16 lactating; normal
Do lé/l6 normal 16/16 lactating; normal
E. 16/16 normal 16/16 lactating; normal
Level .3, - A. 16/16 normal 16/16 lactating; normal
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C31 LH (Contd.).

Mieroscopic examination. (Contd.).

Ducts. Lobules.
Level 3. - C. 16/16 normal 16/16 lactating; normal
D. 16/16 normal 16/16 1actating; normal
E. 16/16 normal 16/16 lactating; normal
Supramammary lymph node - No abnormal ity seen. ‘
ASummary. -
Ducts, normal throughout.
Lobules, normal throughout 88ﬁ lactdting, normai

12% partially involuted;
normal .

Post-mortem cultures from tissues.

Direct _ Potassium tellurite |

blood Blood plate from blood plate from
plate enrichment broth enrichment broth.
Level 1. Sterile n h Staph., | Sterile
Level 2. n h Staph. Strep. bovis. Sterile

Level 3. Sterile Sterile Sterile
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€31, right forequarter, (C31, RF).

Examination of the milk,

Total cell 4
count Percent-

Weeks (thousands tage of Micro- Electrieal
before per ml.) granular organisms conducfivity
slaughter Labs1 Labe2 cells present (x 10™~ mhos).

]
17 under 10 neg. ‘ 36
16 10 , neg. 35
15 under 10 neg, 37 .
14 40 nege 42,5
13 10 neg,
12 under 10 neg,
11 under 10 nege
10 under 10 neg.

9 under 10 : nege.

8 10 neg.

7 10 , nege

6 70 20 Sterile

5 20 30 '3 diphtheroids 34
4% under 10 10 1 diphtheroid

4 20 under 10 10 diphtheroids 34

3 10 under 10 8 diphtheroids

2% under 10 10 7 diphtheroids

2 - 50 . 50 4 diphtheroids 38
1% 10 60 Sterile 37

4 days 30 60 ' 10 diphtheroids

2 days 10 90 34 6 n h Staph.

aureus,
, ' 12 diphtheroids
® days 40 Sterile

8 5 weeks after calving,

A sample taken after the gnimal had been transported
to the abattoir showed 20,000 cells per mle.

Mdgcroscopic examination.
Teat eistern - No pockets or lobules in wall,

Gland cistern = Globe-shaped; 1lobules in wall.

There was a smooth membranous constriction between
the cisterns,
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C31 RF (Contd.).

Macroscopic examination. (Contd.).

Level 1. - Areas A, B, C, D and E - lactating; lobules
3.0mm. in diameter.

Level 2. - Areas A, B, C, D and E - lactating; 1lobules
3.0mm. in diameter. _

Level 3., - Areas A, B, C, D and E - lactating; 1lobules
3.0mm. in diameter.

Conclusion. -

This was a normal lactating quarter.

Miceroscopic examination.

Ducts. Lobules.,

Gland cistern. 16/16 normal 12/16 lactating; normal
‘ : 4/16 involuted; normal

Level 1. - A. 16/16 normal 16/16 lactating; normal

C. 16/16 normal 12/16 lactating; normal
4/16 involuted; normal

D. 16/16 normal 16/16 lactating; normal

E. 16/16 normal '16/16 lactating; normal

Level 2. - A. 16/16 normal 16/16 lactating; normal
C. 16/16 normsl 16/16 lactating; normal

D. 16/16 normsl 16/16 lactating; normal

E. 16/16 normal 16/16 lactating; normal

Level 3. - A. 16/16 normal 16/16 lactating; normal
| C. 16/16 normal 16/16 laétating; normal

D. 16/16 normal 16/16 lactating; normal
E. 16/16 normal 16/16 lactating; normal




C31 RF (Contd.).

Microsecopic examination. (Contd.).

Summary, -
Ducts, normal throughout.
Lobules, normsl throughout, 96% lactating; normal
4% involuted; normal

Post-mortem cultures from tissues.

Direct Potagsium tellurite

" blood Blood plate from blood plate from

plate. enrichment broth. enrichment broth. .

Level.l. Sterile Sterile Sterile
Level 2. Sterile Sterile Sterile

Level 3. Sterile Sterile Sterile
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C31, right hindquarter, (C31 RH),

Bxamination of the milk,

Total cell _
count Percent-
Weeks (thousands tage of Micro-  Electrical
before per ml,) grenular organisms condugjivity
slaughter Lab.1l Labs.2 cells,  present (x 10~ " mhos),
B
17 under 10 nege 37
16 under 10 nege 35
15 under 1 neg. 37
13 under 10 neg.
12 100 neg,
10 under 10 neg,
9 20 nege.
8 nege
6 1,940 87 Sterile
5% 1,170 ‘ neg,
5 ! ] nege
a% 520 1,550 87 num, atypical
strep.
4 2,400 2,600 92 2 h Staphe
3 460 360 77 nume atypileal
_ ' strep. 38
% 220 160 70 1 diphtheroid 42
2 3,960 6,300 80 Sterile 46
1% 4,350 6,000 82 atypical
' strep. 41
4 days 2,670 3,260 78 nume atypical
‘ streps
2 days 2,010 3,500 85 num, atypical
. strep.,h Staph, 53
0 days 9,000 87 22 atypical
strep.,
11 h Staph.

8 b5 weeks after calving.

A sample taken after the animal had been transported

to the abattoir showed 7,100,000 cells per ml., 87 per cent.

being granular cells.
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C31 RH (Contd.).

|

|

Macroscopic examination. (Contd.). t

Streak canal - evidence of operative interference. ‘

Teat cistern - marked roughening of epithelium; no
pockets or lobules in wall. :

Gland cigtern - globe-shaped; lobules in wall.

There was a smooth membranous constriction between
the cisterns.

Level 1. - Areas 4, B, D and & - lactating; lobules
1,0mm. to 2.0mm. in diameter.

Area C - involuted; 1lobules L.0Omm. in
diameter.

Level 2. - Areas A, B, C, D and E - lactating; lobules
- 1.,0mm. to 2.0mm. in diameter.

Level 3. - Areas A, B, C, D and E - lactating; lobules
: l.0mm. to 2.0mm. in diameter, i

There was a small area in the carea above Level 3, F
where the interlobular ducts contained greenish pus.

Conclusion. -

This quarter was in a more advanced state of i
lactation than the other three gquarters of the udder. |

Microscopic examination.

Ducts. Lobules.,

Gland cistern. 10/16 mild 12/16 involuted; post-in-
subacute :flammatory involution.
' 6/16 severe 3/16 lactating; normal ’
subacute 1/16 lactating; severe
' acute. N

Level 1.. - A, 16/16 mild 11/16 lactating; normal
subacute 4/16 lactating; focal
severe acute
1/16 involuted; post-in-
:flammatory involution.




C31 RH

Microscopic examination.
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(Contd.).

Level 1. - B,

" De

Level 2. - A,

G.

Level 3. - A,

Ductse.

16/16
16/16

16/16

8/16
8/16

16/16
16/16
;6/16
16/16

16/16

4/16
12/16

mild
suhacute

mild
subacute

mild
gsubacute

mild

subacute
moderate
subacute

milad
subacute

mild
subacute

mild
subacute

mild
subactte

mild
subacute

mild
subacute
severe
subacute

(Contd.).
Lobules.

12/16 lactating; normal
4/16 lactating; foeal
gsevere acute.

10/16 lactating; normal
6/16 lactating; foecal.
severe acute.

7/16 lactating; normal
8/16 lactating; foecal
gevere acute
1/16 involuted; normal
4/16 lactating; normal
8/16 lactating; focal
moderate to severe
acute ,

4/16 involuted; post-in-
:flammatory involution.

12/16 lactating; normal

4/16 lactating; foeal
severe acute.

8/16 lactating; normal
8/16 lactating; foecal
severe acute.

12/16 lactating; normal
4/16 lactating; focal
severe acute.

12/16 lactating; normal
4/16 lactating; focal
severe acute,

12/16 lactating; normal
4/16 lactating; focal

moderate to severe
acute.
8/16 lactating; normal
8/16 lactating; foecal

severe acute.
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C31 RH (Contd.).

Microseopic examination. (Contd.).

Ducts. Lobules.

Level 3., - D. 16/16 mild  12/16 lactating; normal

subacute 4/16 lactating; <focal
severe acute.

E. 16/16 mild 13/16 lactating; normal

"Block from

Lesion

above Level

3. - C. - 1le/16

subacute 3/16 lactating; focal
severe acute,

severe 4/16 lactating; normal
subacute 12/16 lactating; severe
lumins acute. o
packed

with pus.

Supramammary lymph node - Sinus eatarrh.

Summary. -

Duets,  82% mild subacute
18% severe subacute

Lobules, 65% lactating; normal
25% lactating; severe acute.-

10% involuted; post-inflammatory involution.

Post-mortem cul tures from tissues.

Direct -
blood
plate

Level 1. Sterile

Level 2.  h Staph;
Strep.bovis

Level 3. Sterile

Potagsium tellurite
Blood plate from Dblood plate from
enrichment broth enrichment broth.

h Staph; Strep. bovis.
Strep. bovis

h Steph; Strep. bovis.
Strep. bovis

h.3taph; Strep. bovis.
3trep. bovis.
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Animal No., C32

Summary of the main features of each quarter of the udder.

c32 LF. Post-inflammatory involution
and sub-acute duct lesions,

¢332 LH. Normal,

C32 RFe Post-inflam

matory involution.

€32 RH, Normale.
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Animal No. Cd2.

Ayrshire heifer, LissenslMoss No. 12A.

Born March,

1947;"calved 1/8/49; slaughtered 13/3/50, 32 weeks after
calving. Udder frozen 13/3/50 and examined 15/5/50.
"Drying off"™ at time of slaughter.

32, left forequarter, (C32 LF).
Examination of the milk.

Total cell
‘ count Percent- - ' :
Weeks (thousands sage of Micro- Electrical .
before per ml.) granular organisms condu Ztivity
slaughter Lab,1 lab.2 cells present. (x 107* mhos).
28 200 Neg. i;
27 10 under 10 25 60 diphtkeroids L
26 40 Neg. J
25 70 Neg. 4
24 80 Neg. :
23 70 Neg .
22 150 Neg. I
21 330 Neg. ;
18 120 Neg. 42
17 200 Neg. 44
16 90 Neg. 42
15 230 1130 56 2 n h Staph
albus,
7 diphkbhercids 40
14 40 . 160 40 1 diphtkercid 38
13 . : 10 Neg.
8 60 Neg.
7 60 Neg.
6 130 110 50 5 aiphtheﬁema 43
5 . 170 Neg. 43
4 190 Neg. : 44
3 100 100 9 1n h small
Staph albus 41
2 230 160 41 2 h Steph
aureus
. , 7 diphtheroids 40
1 - 850 120 48 3 n h pale
, ' Staph aureus
0 days 300 49 Neg.

A sample taken after the animal had been transported
to the abattoir showed 600,000 cells per ml., 44 per cent.

being granular cells.
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032 LF (Contd.).

Macroscopic examination.

Teat cistern - shallow pockets in wall; lobules present.
Gland eistern - globe-shaped; lobules in wall.

Level }. - Areas A, D and E - lactating; lobules 2.0mm.
in diameter. -

Areas B and ¢ - involuted; lobules O.Smm. in
diameter. :

Level 2, - Areas A, D and E - lactating; 1lobules 2.0mm.,
in diameter.

Areags B and C - involuted; 1lobules 0.5mm. in
diameter. .

Level 3., - Areas A, B, C, D and E - lactating; lobules
' 2.0mm. in diameter.

Conclusion. =
This was a normal quarter in late laectation.

Microscopic examination.

Ducts. Lobules.
Gland cistern. 8/16 normal. 8/16 lactating; normal.
- 8/16 foecal 4/16 involuted; normal.
mild 4/16 involuted; post-in-
subacute :flammatory involution.

Level 1. - A. 16/16 normal 15/16 lactating; normal ’
1/16 lactating; foecal mild
acute.

C. 8/16 normal  6/16 lactating; normal
8/16 foeal mild 6/16 involuted; normal

to 4/16 involuted; post-in-
moderate sflammatory involution.
subacute.

D. 8/16 foeal 16/16 involuted; post-in-
moderate :flammatory involution.
subacute

8/16 focal
severe
subacute.
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C32 LF (Contd.).

Microscopic examination. (Contd.).
-Ducts. Lobules.
Level 1. - E. 16/16 normal 12/16 lactating; normal
3/16 involuted; normal
1/16 involuted; post-in- ;
sflammatory involution.

Level 2. - A, 16/16 normal 16/16 lactating; normal

' C. 16/16 normal 4/16 lactating; normal
12/16 involuted; normal

D. 16/16 normel 16/16 lactating; normal
E. 16/16 normal 16/16 lactating; normal
Level 3. - A. 16/16 normel 16/16 lactating; normel
C. 16/16 normal 13/16 lactating; normal
| 2/16 lactating; moderate
- acute.
1/16 involuted; post-in- :
:flammatory involution.

D. 16/16 normal 14/16 lactating; normal
2/16 involuted; normal

E. 16/16 normal 15/16 lactating; normal
' 1/16 lactating; moderate
acute.

Summary. -

Ducts, 84% normal.
16% mild to severe focal subacute.

Lobules, 73% lactating; normal.
2% lactating; mild to moderate acute.
14% involuted; post-inflammatory involution.
11% involuted; normal. :

Post-mortem cultures from tissues.

Direct Potassium tellurite

blood Blood plate from blood plate from
plate. enrichment broth. enrichment broth.
Level 1. Sterile n h Staph. ' Sterile.
Level 2. Sterile Sterile, Sterile.

Level 3. Sterile.- Sterile. Sterile.
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C32, left hindquarter, C32 LH).
Examination of the milk.

Total cell
count Percent-~
Weeks (thousands :age of Miero~ Electrical
before per ml.) graaular organisms eonduztiV1ty
slaughter ILab.l Lab.2 cells. . present. (x 10~ - mhos)
28 40 Neg.
27 under 10 under10 Sterile
26 10 Neg.
25 10 Neg.
24 under 10 , Nege.
23 30 : Neg.
22 20 Neg.
21 30 Nego
18 20 ‘ Neg.
17 10 Neg.
16 . 40 Neg. 44
15 ~ under 10 30 . 2 n h Staph '
4 aureus 38
14 under 10 50 22 Sterile. 39
13 ‘ 10 L Neg.
12 80 Neg.
11 40 _ Neg.
8 under 10 . Neg.
7 under 10 : Neg.
6 20 30 o n h Staph
v ' - aureus,
: 4 diphthepeids 40
5 10 Neg.
4 40 Neg.
3 20 10 3 n h pale
' Staph.aureus 39
2 10 10 1 h Staph.
aureus,
- 2 diphthepeids 39
1l 40 30 Neg.
0 days 30 15 Neg.

' A sample taken after the animal had been transported
to the abattoir showed 190,000 cells per ml., 8 per cent.
being granular cells.
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C32 LH. (Contd. . ) .

Macroscopic examination.

Teat cistern - shallow pockets and lobules in wall.
Gland cistern - globe-ghaped; lobules in wall.

Level 1. - Areas 4, B, C, D and E - lactating; lobules
2.0mm. in diameter.

Level 2. - Areas A, B, G, D and E - 1actating, lobules
2. Omm. in diameter. '

Level 3. - Areas A, B and D - lactating; 1lobules 2.0mm.
in diameter.

Areas C and E - involuted§ lobules O,5mm. in
‘diameter.

Microscopic examination.

Ducts. Lobules.

Gland eistern. 16/16 normal. 8/16 lactating; normal.
: 8/16 involuted; normal.

Level 1. - A. 16/16 normal 16/16 lactating; normal.
C. 16/16 normal 16/16 lactating; normal.
D. 16/16 normal 16/16 lactating; normel.
E. 16/16 normal 8/16 lactating; normal.

: 8/16 involuted; normal;
focus of round cells
in one lobule.

Level 2. - A, 16/16 normal 16/16 lactating; normal

C. 16/16 normal 15/16 lactating; normal
o : 1/16 involuted; normal.

D. 16/16 normael 16/16 lactating; normel

E. 16/16 normal 14/16 lactating; normal
2/16 involuted; normal.

Level 3. - A. 16/16 normal 16/16 lactating; normal.
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C32 LH (Contd.).

Microscopic examination. (Contd.).
Duets. Lobules.
Level 3. - C. 16/16 normal 8/16 lactating; normal.
8/16 involuted; normal,

D. 16/16 normal 16/16 lactating; normal.

E. 16/16 normal 4/16 lactating; normal.

12/16 involuted; normal.
Supramammary lymph node - no abnormality seen.
Summary. -
Duc ts, normal throughout.

Lobules, normal throughout, 80% lactating.
20% involuted.

Post-mortem cultures from tissues.

Direct Potassium tellurite

blood Blood plate from blood plate from

plate. earichment broth  enrichment broth.
Level 1. Sterile Sterile. Sterile.
Level 2. Sterile. Sterile. Sterile.
Level 3. Sterile. Sterile.

Sterile.
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€32, right forequarter, (C32 RF).

Bxamination of the milk.

Total cell
count Percent-
Weeks (thousands sage of Micro- Electrical
before per ml.) granular organisms conduztivit
slaughter Lab.l ZILab.2 cells. present. (x 10~% mhos).|
27 under 10 under 10 1 n h Staph.
aureus.
26 20 Neg.
25 40 Neg.
24 60 ~ Neg.
23 under 10 Neg.
21 10 Neg.
18 20 : Neg. : §
17 10 Neg. ’ o
16 260 _ Neg. 42 1
15 40 50 56 2 n h Staph.
albus, |
2 diphtkenoids 40 -
14 30 180 62 Sterile. 38 i
13 30 Neg. |
12 120 Neg. i
11 180 ‘ Neg.
8 under 10 - Neg.
. 7 50 Neg.
6 10 30 4 diphthepoids 40
5 60 I\Teg. 41
4 20 Neg. 42
3 50 40 8 n h Staph.
aureus,
7 diphthepeids 38
2 80 50 9 diphtheroids 40
1 130 190 43 6 n h Staph. o
aureus,

6 diphtheroids
O days 370 23

A sample taken after the animal had been transported
to the sbattoir showed 210,000 cells per ml., 43 per cent.
being granular cellse.
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Macroscopic examination.

Teat eistern - shallow pockets and lobules in wall.
Gland cistern - globe-shaped; lobules in wall.

Level 1. - Areas A, B and E - lactating; lobules 2.0mm.
in diameter.

Areas C and D - involuted; lobules O.5mm. in
diameter. ' :

Level 2. - Areas A, B and E - lactating; lobules Z.Omm}
in diameter. '

Areas C and D - involuted; lobules 0.Smm. in
diameter.

Level 3. - Areas 4, B, C, D and E - lactating; 1lobules
2.0mm. in diameter.

Conclusion. =

' This was a guarter in late lactation; the lobules
protruded less from the cut surface than 4id those of the
right hindquarter.

Microscopic examination.
Ducts. Lobules.

Gland cistern. 16/16 normal 4/16 lactating; normal
, 6/16 involuted; normal
6/16 involuted; post-in
:flammatory involution.

Level 1., - A. 16/16 normal 16/16 lactating; normal.

C. 16/16 normal 6/16 lactating; normal.
6/16 involuted; normal.
4/16 involuted; post-in-

:flammatory involution.gé

D. 16/16 normel 8/16 lactating; normal.
' , . 4/16 involuted; normal.
4/16 involuted; post-in-

:flammatory involution. |

E. 16/16 normal 15/16 lactating; normal,
1/16 involuted; normal.
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658 RF. (Contd.).

Microscopie examination. (Contd.) E
, Ducts. Lobules. |
Level 2. - A. 16/16 normal. 15/16 lactating; normal. I
1/16 lactating; severe |
acute. i

C. 16/16 normal. 4/16 lactating; normal.

10/16 involuted; normal.

2/16 involuted; post-in-
sflammatory involution.

D. 16/16 normal. 14/16 lactating; normel. 3

2/16 involuted; normal.

E. 16/16 normal. 16/16 lactating; normal.

Level 3. - A. 16/16 normal. 16/16 lactating; normal.

C. 16/16 normal. 16/16 lactating; normel .
'D. 16/16 normal. 15/16 lactating; normal. 5
| 1/16 lactating; mild acute. |
E. 16/16 normal. 12/16 lactating; normal. |
4/16 involuted; normal. )
Sumary. - | é
Ducts, normal throughout. g
Lobules, 73% lactating; normal. !

2% lactating; mild and severe acute.
17% involuted; mnormal.

8% involuted; post-in-flammatory involution.

Post-mortem cultures from tisgsues.

Potassium tellurite,

Direet

blood Blood plate from blood plate from

plate. enrichment broth. enrichment broth. .
Level 1. Sterile. n h Staphe. Sterile. |
Level 2. Sterile. Strep.bovisg. Sterile.
Level 3. Sterile. Sterile. Sterile.
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€32, right hindquarter, (C32, RH).
Exemination of the milk.

Total cell
' count Percent-
Weeks (thousands :age of Micro- Eleetrical
before per ml.) granular organisms eonductlvity
slaughter Lab.l Lab.2 cells present. (x 10-% mhos).
28 - 30 HNeg.
a7 under 10 under 10 Sterile.
26 under 10 Neg.
25 30 Neg.
24 under 10 ‘Neg.
23 under 10 Neg.
22 30 Nege
21 under 10 Neg.
18 under 10 Neg.
17 20 Neg.
16 20 Neg.
15 30 10 1 n h Staph.
' \ albus. -
14 under 10 50 3 n h Staph.
- albus.
13 20 Neg.
11 10 " Neg.
8 30 '
7 30
6 10 30 | 4  diphthepoids
+ b 10 '
4 70 ‘ :
3 30 20 : 1 h Staph.
' aureus, ;
3 n h Staph.
aureus..
2 50 50 4 h Staph.
: aureus,
5 n h Staph.
aureus.
1l 80 30 20 6 diphthercids
0 days 10 10 :

A sample taken after the animal had been transported
to the abattoir showed 280,000 cells per ml., 6 per cent.
being granular cells.




€32 RH. (Contd.}.

Macroscopic examination.

Teat cistern - shallow pockets and lobules in wall.
Gland cistern = globe-shaped; lobules in wall.

Level 1. - Areas 4, B, C, D and E - lactating; lobules
’ _2.0mm. in diameter. .

Level 2. - Areas A, B, C, D and E - lactating; lobules
2.0mm. in diameter. ‘

Level 3., - Areas A, B, C, D and E - lactating; lobules
2.0mm. in diameter.

Conclusion. =
This was a normal quarter in late lactation; the

lobules protruded more from the surface than 4id those of
the right forequarter. '

Microscopic examination.
Ducts. Lobules.

Gland cistern. 16/16 normal 4/16 lactating; normal.
| 12/16 involuted; normel.

Level 1. - C. 16/16 normal 15/16 lactating; normal.
: 1/16 involuted; normal.

D. 16/16 normal 16/16 lactating; normal.
E. 16/16 normal 16/16 1actating; normal.

Level 2. - A. 16/16 normsl. 13/16 lactating; normal.
3/16 involuted; normal;
aggregation of lympho-
seytes in one lobule.

B. 16/16 normal. 16/16 lactating; normal.

Co 16/16 normal. 14/16 lactating; normsl.

. 2/16 lactating; normal;
large numbers of cast
epithelial cells in
acini,

D. 16/16 normal. 16/16 lactating; normal.
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Microscopic examination. (Contd.).

Ducts. ' Lobules.

Level 2. - E. 16/16 normal. 14/16 lactating; normal.
- 2/16 involuted; normal.

Level 3. - A. 16/16 normal. 12/16 lactating; normal.
: 4/16 involuted; normal.

C. 16/16 normal. 12/16 lactating; normal;
. epithelial cells cast
in 4/16.
4/16 involuted; normal.

De 16/16 normal. 16/16 lactating; normal;
: epithelial cells cas?t
in 4/16.

E. 16/16 normal. 8/16 lactating; normal;
aggregation of lympho-
seytes in one lobule. |

8/16 involuted; normal.
Supramammary lymph node - no abnormality seen.
Summary. -
Puects, normal throughout.

Lobules, normal throughout, 92% lactating.
8% involuted.

Post-mortem cultures from tissues. f

Direct - Potassium tellurite |
blood Blood plate from blood plate from
plate. enrichment broth. enrichment broth.
Level 1. Sterile. Sterile. ~ Sterile.
Level 2. Sterile. =n h Staph. Sterile.

Level 3. Sterile. Sterile. v Sterile. _L




B

Summary of the main features of each quarter of -' the uddér.
€33 LF. Normale
€33 LH. Poat~inflammatory involution.
G35 RF. Severe acute lobular mastitise

C33 RH, Normal.
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Animal No. C33. ' ﬁ
Ayrshire heifer, Basket No. 23 A, T.T.F. 44 - 5029.

Celved 13/8/49; slaughtered 15/3/50, 30 weeks after

calving. Udder frozen 15/3/50 and examined 16/3/50.

- History:-

9/3/50, 6 days before slaughter - all quarters milking
evenly; right fore teat warm; slight clots in

fore-milk from right forequarter.

13/5/50, 2 days before slaughter - no abnormality seen

in milk or felt in quarter. '
14/3/50, 1 day before slaughter - milking evenly in all
quarters, milk from individual quarters measured in tall
glass Jjar;- LF. 8 ins., LH. 9 ins., RF., 8 ins., ;
RH. 8 ins., |
Daily milk yield, 27/2/50 - 24 1lbs. milk record from
date of calving to 25/2/50 - 500 gallons. .

33, left forequarter, (C 33 LF).

Iixamination of the milk.

Total cell
count Percent-
Weeks (thousands sage of Micro- Electrical
before per ml.} . granular organisms conduc&ivity §
slaughter Lab.l Lab.2 cells present (x 107 mhos).|
29 20 50 40 6 h Staph. b
aureus : |
28 under 10 10 3 h Staph. f
' ' aureus,
3 diphtheroids o
26 ' 10 10 Sterile
25 ~under 10 10 2 diphtherocids ‘
24 o 10 .. 4 n h Staph. _ ;w
aureus |
10 diphtheroids
23 under 10 Sterile R
22 . 10 : 1l n h Staph. )
. aureus, i
7 diphthkencids r
21 under 10 5 diphtkereids '
20 50 , 2 diphtheroids 40

19 40 : Sterile
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C33 LF. (Contd.)e
Exemination of the milk. (Contd.)e

Total cell
e count Percent-
Weeks (thousands tage of Micro- Electrical
~before per ml.) granular organisms condu_Zivity
slaughter Label Labe2 cells, present (x 10”* mhos).
18 Sterile <41
17 under 10 4 diphtheroids 38
16 under 10 under 10 Sterile 38 .
15 ' wunder 10 under 10 50 h. Staph.
' albus 40
14 under 10 under 10 1 n h Staph.
aureus
13 : 10 Sterile
i2 under 10 5 n h Staph.
aureus
10  under 10 25 n h Staph.
' aureus.,
5 diphtheroids
9 under 10 : 3 diphtherdids
8 - under 10 - 12 n h Staph.
aureus,
. 18 diphtheroids
7 30 under 10 ‘ 10 n h Staphs
aureus,
‘ o 8 diphtherolids
6 10 under 10 4 diphtheroids 40
5 650 20 3 small n h pale
Staphe aureus
4 70 under 10 3nh Staph.
albus,
1 diphtheroid 43
3 50 . 4 n h Stabh,
aureus,
o 6 diphtheroids 38
2 40 10 24 diphtheroids
8 days 10 under 10 1 diphtheroid
5 days under 10 2 n h Staph,
A ; aureus :
2 days 20 under 10 Sterile

0 dsys 30 under 10 2 n h pale
~ ’ Staph. aureus, '
S diphthercids &6
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033 LF (Contd.).

Exsmination of the milk. (Contd.).

A sample taken after the animal had been transported
to the abattoir showed 400,000 cells per ml., 60 per cent.
being granular cells. '

Macroscopic examination.

Teat cigstern - no pokets in wall; Ifew lobuléS'in upper
: part. ‘

Gland cistern - globe shaped; lobules in wall.

Level 1., - Areas 4, B, C, D and E - lactating; lobules
3.0 mm. in diameter.

" Areas A, B, C, D and E - lactating; lobules
3.0 mm., in diameter.

Areas A, B, D, D and E - lactating; lobules
3.0mm. in diameter.

Summary.- This was a normal lactating quarter.

Microscopic examination.

Duets.

Gland cistern. 16/16 normal 16/16

Level. 1 - A. 16/16

C. 16/16

normal

16/16

Lobules.

lactating;

normal;

few, small laminated
corpora amylacea.

lactating;

normal ;

few, small laminated
corpora amylacea.

normal 14/16 lactating; normal
2/16 involuted; normal
D. 16/16 normal 16/16 lactating; normal
B. 16/16 normal 16/16 lactating; - normal
‘Level 2 - A.1 16/16 normal 16/16 lactating; normal
A.2 16/16 normal 16/16 lactating; normal
C. 16/16 normal 15/16 lactating; normal
few cast 1/16 involuted; normal
epith- R
telial
s cell in the
R lumina.

Po— N
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C33 LF (Contd.).

Mieroscbpic examination.

Duects.

Level 2. -~ D,

B. 16/16 normal

Ilevel 3. - A-

C. 16/16 normal

D. 16/16 normal

16/16 normal

16/16 normal

16/16

' 16/16

16/16
16/16

16/16

E. 16/16 normal 16/16

Surmary. -

Duects

Lobules, normal throughout, 97% lactating.
3% involuted.

normal throughouf.

(Comtd.), g
Lobules.
lactating; mnormal

lactating; mnormal;
lymphoeytic aggregabion
in one lobule., i

lactating; normal;
lymphocytic aggregation
in one lobule.

lactating; normal; ‘
lymphocytic aggregation f
in one lobule. y

lactating; normal; ﬁ
cast epithelial cells inM
acini i

i

lactating; normal ‘

|
|
i

Post-mortem cultures from tissues.

Direct

blood

plate.
Level 1. Sterile,
Level 2. Sterile,
Level 3. Sterile.

Blood plate from
enrichment broth.

Sterile.
Sterile.
Sterile.

Potagsium tellurite‘
blood plate from
enrichment broth.

Sterile,
Sterile.
Sterile. o



- 118 =
033, left hindquarter, (C33 LH).
Examination of the milke.

Total cell
count Percent=-
Weeks (thousands sage of Micro— Electricsal
before per ml.) granular orgsnisms conductivity
slaughter Label Lab.2  celis. present  (x 10~4 mhos).
29 under 10 70 35 Sterile
28 under 10 under 10 Sterile
27 under 10 under 10 Sterile
26 20 10 1 n h Staph.
_ albus
25 10 .10 2 diphtheroids
24 under 10 : Sterile
23 under 10 1 diphtheroid
22 20 Sterile
21 under 10 ' ‘ Sterile
20 30 1 n h Staph.
aureus 47
19 10 A Sterile
18 , Sterile 40
7 under 10 ' _ 2 n h Staphe.
o ’ 3 diphtheroids 40
16 under 10 under 10 Few n h Staph.
' aureus 38
15 80 - i0 11 n h Staph.
S aureus, ‘
‘ 3 diphtheroids - 42
14 70 under 10 Sterile
13 under 10 ' Sterile
12 under 10 under 10 2 n h Steph.
. aureus,
1 diphtheroid
10 10 Sterile
°] _ 20 : 1 n h Staph,
’ aureus,
' 1 diphtheroid
8 under 10 2 n h Steph.
aureus,
2 diphtheroids
7 10 under 10 28 n h Staph.
. aureus,
8 diphtheroids
6 o 30 under 10 1 n h Staph.
aureus, i
-1 diphtheroid 39
6 30 20 V 8 n h Staphe

gureus 39
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C33 LHE (Contd.}.
' Examination of the milk. (Contd.)
vdl CCL L ] o .
. count Percent- «

Weeks (thousands :age of Micro- Electrical
before per ml.) granular organisms conduztlvit
slaughter Lab.l Lab.2 cells., present (x 10~= mhos).

4 20 under 10 1l n h Staph.
aureus 40
3 40 1l n h Staph.
-aureus,
1l n h Pale
Staph.aureus 38
2 70 40 50 1 diphtkercidh .
8 days 10 under 10 5 n h Staph.
aureus,
4 diphtbercids
5 days under 10 1l n h Pale
Staph.aureus v
2 days 10 under 10 2 n h Pale
: . Staph.aureus 36 ‘
O days 10 60 15 Sterile

A sample taken after the animal had been transported
to the abattoir showed 260,000 cells per ml., 37 per cent.
be ing granular cells.

Macroscopic examination.

Teat cistern - no lobules or pockets in Wali.

Gland cistern - globe-shaped; 1lobules in wall.

Level 1. - Areas A, B, C, D and E - lactating; lobules
5.0mm. in diameter.

Level 2. - Areas A, B, C, D and E - lactating; 1lobules
S.0mm. in diameter. '

Level 3. - Areas A, B, C, D and E - lactating; lobules 1

3 «0mm.

Conelusion. -

- This was a normal lactating quarter.

in diameter.




C33 LH (Contd.).

Microscopic examination.

Ducts.

Gland cistern. 16/16 normal 12/16

Level 1. - A. 16/16
C. 16/16

D. 16/16

E. 16/16

Level 2. - A, 16/16
C. 16/16

D. 16/16

E. 16/16

Level 3. - 4. 16/16
C. 16/16

normal

normal

normal

normal

normal

normal

normal

normal

normal

normal

2/16
2/16

15/16
1/16
10/16

4/16
2/16

15/16
1/16

12/16
4/16

16/16

14/16
2/16

©16/16

16/16

12/16

4/16

15/16
1/16

Lobules.
lactating; normal
involuted; normal
involuted; post-in-
sflammatory involution.
lactating; normal
involuted; normal
lactating; normal
involuted; normal
involuted; post-in-
:flammatory involution.
lactating; normal
involuted; normal
-lactating; normal
involuted; post-in-
«flammatory involution;
few polymorphs in
ductules.
lactating; normal;
lymphocytic aggregation
in one lobule.
lactating; normal.
involuted; normal.
lactating; normal.
lymphocytic aggregation
in two lobules.
lactating; normal;
lymphoeytic aggregation
in two lobules.
lactating; normal.
involuted; normal.
lactating; normal.
involuted; normal.
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¢33 LH (Contd.).

Microscopic examination.

Ducts.

Level 3. - D. 16/16 normal 16/16
E. 16/16 normal 10/16

(Contd.).

Lobules.
lactating; normal

lactating; normal
involuted; post-in-
:flammatory involution;
few polymorphs in
ductules.

Supramammary lymph node - No abnormality seen.

Summary. -

Ducts, normal throughout.

Lobules, 6% involuted; post-inflammatory involution;
-acute exudate in parts.

84% lactaing;
10% involuted;

Post-mortem cultures from tissues.

Direct

Potassium tellurité

blood Blood plate from blood plate from |
plate. enrichment broth. enrichment broth.

Level l, . vsterile.
Level 2. Sterile.

Level 3. Sterile.

Sterile.
Sterile.

Sterile.

Sterile.
Sterile.

Sterile.
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€33, right foreguarter, (C33 RF).
EBxaminstion of the'milk.

uﬁder 10 32

Electrical
(x 104 mhosl.‘

Total cell
o count Percent~
Weeks (thousands sage of Micro-
before per mls) granular organisms conduetivity
8leughter I.ab,1 Labe2 cells, present
29 20 20 Sterile
28 under 10 under 10 6 h Staph.
- aureus
27 under 10 under 10 3 h Staphe
aureus
26 under 10 under 10 6 n h Staph,
' aureus
25 under 10 10 1 n h Staphe.
aureus., .
1 n h Staph.
albus,
' 1 diphtheroid
24 under 10 Sterile
23 20 Sterile
22 under 10 1 n h Staph.
aureus,
20 diphtheroids
21 under 10 1 n h Staphe
aureus, ‘
§ diphtheroids
20 20 2 n h Staph.
, : . aureus
18 under 10 8 diphtheroids
18 Sterile
17 under 10 Sterile '
i6 under 10 under 10 Sterile
15 under 10 10 Sterile
14 20 20 Sterile
13 under 10 Sterile
12 under 10 under 10 2 n h Staph.
‘ aureus
10 ander 10 1 diphtheroid
9 under 10 14 diphtheroids
8 under 10 5 ‘diphtheroids
7 10 under 10 5 n h Staphe
gureus,
14 diphtheroids
6 under 10 under 10 5 diphthercids
5 under 10 "~ - 20 3 diphtheroids

2 diphthercids

42

40
40
37
42
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C33 RF (Contd, )
Exemination of the milk, (Contd.)s. '
Total cell
count Percent.

Weeks (thousands sage of Micro~- Electrical
before per mi.) granular orgenisms conductivity
Slaughter Lab.,l Lab.2 cells. present  (x 107% mhos).
3 - 70 ' 21 diphtheroids 39

2 800 610 66 30 diphtheroids
8 days 320 210 78 25 diphtheroids
5 days . 240 44 7 diphtherocids
2 days 240 230 73 24 diphtherolds 35
0 days 290 220 62 12 diphtheroids

A sample taken after the animal had beern transported
to the sbattoir showed 4,950,000 cells per ml., 80 per

eent, being granular cells,

Kacreseopic>examinatibn.'

Teat cistern - no pockets;

rosette,
Gland cistern - globeshaped;

3,0mm, in diesmeter;

colour than those of

Level 2, ~ Areas A, B, C, D and E
3.0mm, Iin diesmeter;
colour than those of

Level 3. ~ Areas A, B, C, D and E
30mm, in diameter;
colour thar those of

Conclusion, -

lobules extending almost to

lobules in wall,

- lactating; lobules
slightly darker in
hindquarter,

-~ lactating; 1lobules
8lightly darker in
hindquartere

- lactating; lobules
8lightly darker in
the hindquarter.

This guerter had the appearance of a normal lactating
quarter, but the lobules were slightly darker than those of

the right hindquarter,
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C3%3 RF (Contd.).

Microscapic examination.

Ducts.

Gland cistern. 16/16 normal

Level 1. ~ A.

Ce

Level 2. - A.

C.

Level 3. - A.

16/16
16/16

16/16

16/16

16/16

16/16

16/16

16/16

16/16.

normal

normal

normal

normal

normal

normal

normal

normal

normal

15/16
1/16

16/16

12/16
4/16

11/16
1/16

4/16

13/16
3/16

15/16
1/16

12/16
4/16

15/16

1/16
16/16

15/16
1/16

Lobules.

lactating; normal '

involuted; mnormal
lactating; normal

lactating; normal
lactating; moderate
acute; suppression in
one area with vacuolated
epithelium.

lactating; normal
lactating; foecal
moderate acute.
involuted; post-in-
:flammatory involution;
polymorphs in ductules.

lactating; normal
lactating; focal
moderate acute.

lactating; normal
involuted; normal

lactating; normal
involuted; post-in-
:flammatory involution;
polymorphs in ductules.

lactating; normal;

perivascuiae-iymphocytic

aggregation in one
lobule.
involuted; mnormal

lactating; normal;
perivascular lymphocytic
aggregation in one
lobule.

lactating; normal.
involuted; normal.
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C33RF (Contd.).

Microscopic examination. (Contd.)

Ducts. ‘ Lobules.

Level 3. - C. 16/16 normal 16/16 lactating; normal;
, , very small perivascular

lymphocytic aggregation

in one lobule.

D. 16/16 normal 14/16 lactating; normal
_ 1/16 lactating; moderate
acute; suppression
with vacuolated
epithelium.
1/16 involuted; normal

E. 16/16 normal 13/16 lactating; normal
: aggregation of
lymphocytes in one
lobule.,
3/16 involuted; normel

Sumary. -
Ducts, normal throughout.
-Lobules, 84% lactating; normal
4% lactating; moderate acute; suppression
in parts. )
8ﬁ involuted;. normal

4 “involuted; post~1nflammatory involution;
scute exudate in ductules.

Post-mortem cultures from tisgsues,

Direct ' Potassium tellurite’
blood Blood plate from blood plate from
plate  enrichment broth enrichment broth.

Level 1 Sterile Sterile Sterile
Level 2 Sterile Sterile Sterile
Level & Sterile Sterile Sterile
Level 1 RH® n h Staph. 1n h Staph. n h Staph.

® In taking the specimen from Level 1 of the right
hindquarter the drill penetrated right forequarter.
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033, right hindquarter, (033, RH).

Examination of the milk.

orgenisms conductivity

mhos).

39
39

40

Total cell
count Percent-
Weeks (thousands tage of Micro- Electrical
before per ml.) granular
slaughter Lab.l ZLab2 cells present. (x 10~4
29 30 20 Sterile
28 under 10 10 Sterile
a7 under 10 under 10 Sterile
26 under 10 under 10 1 n h Staph.
aureus
25 wnder 10 under 10 Sterile
24 under 10 Sterile
23 10 Sterile
22 under 10 5 n h Staph.
aureus
21 under 10 8 n h Staph.
aureus
20 40 2 n h Staph.
aureus, -
1 diphtherocid
19 under 10 Sterile :
18 . Sterile
17 under 10 Sterile
16 20 under 10 Sterile
15 under 10 under 10 30 h Staph.
albus.
14 20 under 10 18 n h Staph.
- aureus,
8 diphtherocids
13 under 10 , Sterile
12 20 under 10 Sterile
10 under 10 Sterile
9 under 10 1 n h Staph.
aureus
8 20 1l n h Staph.
aureus
7 20 30 2 n h Staph.
aureus,
_ 14 diphthepoids
6 under 10 under 10 2 n h 3taph.
: aureus
5 7 20 under 10 Sterile
4 under 10 under 10 1 n h Staph.
aureus
3 20 1 diphtheproid

39
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C33 RH (Contd.).

Examination of the milk. (Contd.).

Total cell _
count Percent-

Weeks (thousands tage of Micro- Electrical
before per ml.) granular organisms conduczlv1ty
slaughter Lab.l1 Lab.2 cells present. (x 10™= mhos)
2 50 10 1 diphtheroid

8 days underlO under 10 o diphthercids

S days under 10 Sterile

2 days 20 o0 1 n h Staph.

albus 54

0 days 10 under 10O Sterile

A sample taken after the animal had been transported
to the abattoir showed 190,000 cells per ml., 33 per cent.
being granular cells.

" Macroscopic examination.

Teat cistern - no pockets in wall; lobules extending
almost to rosette.

Gland cistern - globe-shaped; 1lobules in wall.

Level 1. - Areas A, B, C, D and E - lactating; 1lobules
3.0mm, in diameter.

Level 2. - Areas A, B, C, D and E =~ lactating; lobules
3.0mm., in diameter.

Level 3. - Areas A, B, C, D and E - lactating; lobules
3.0mm. in diameter. ’

Coneclusion. -

This quarter was normal and laetating.




C33 RH
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(Contd.)

Microscopic examination.

Gland cistern

Level 1. -

Level 2., =

Level 3. =

Ce

A,

Ce

D.

A,

C.

- D.

E.

Ductse.

16/16
16/16

16/16

16/16

16/16

16/16
16/16

16/16

16/16

16/16

16/16
16/16

normal

norma

normal.

normal

normal

normal

normal

normal

normal

normal

normal

normal

12/16
4/16

12/16

4/16

12/16
4/16

15/16
1/16

15/16
1/16

16/16
15/16

1/16
16/16
13/16

3/16
12/16

4/16
16/16
16/16

Lobules.
laetafing; normal
involuted; nqQrmal
lactating; normal
involuted. normal
lactating; normal .
involuted; mnormal
lactating; normal
involuted; normal
lactating; normal
involuted; normal
lactating; normal
lactating; normal;

small aggregation of
lymphocytes in .one
lobule.,

involuted; normal
lactating; normal
lactating; normal;

small aggregation of
lymphoecytes in one
lobule.
involuted; normal.
lactating; normal;
small aggregation of
lymphocytes in one
lobule.

involuted.
lactating; normal
lactating; normal

Supramammary lymyh node - No abnormality seen.
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033 RH (Contd.).

Microscopic examination. (Contd.).

Summary. -
Ducts, normal throughout.
Lobules, normal throughout, 89% lactating.

11% involuted.

Post-mortem eultures from tissues.

Direct Potasgsium tellurite. 

blood Blood plate from blood plate from

plate. enrichment broth enrichment broth.
Level l.E n h Staph. n}h Staph. . n h Staphe.
Level 2. Sterile. Sterile. Sterile.
Level 3. 3terile. Sterile. Sterile.

B In taking the specimen from Level 1 of this
quarter the drill penetrated the right forequarter.

|
i




Summary of the main features of each q’ﬁarter of the udder,

C35 LF.
C35 LH,.
C35 RFe

C35 RH,
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Animal Noe G355

Normeles
Normsal.
Biind guartere

Bormsl,
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Ayrshire heifer, Auchincruive No. 33, Born 2/2/47;
calved 26/11/49; slaughtered 29/3/50, 17 weeks after
calving. Udder frozen 29/3/50 and examined 30/3/50.
035, left forequarter, (035 LF). .

Examination of the milk.

Total cell
count Percent-

‘Weeks (thousands sage of kiero- Electrical
before per ml.) granular organisms eonduztivity
slaughter Lab.,l Lab.2 cells. present. (x 10™% mhos).

10 10 ~ Neg.
8 under 10 under 10 Neg. 34
7 under 10 2 diphthepoids 38
65 under 10 . Neg.
6 under 10 10 1 diphthepctd 36
5% 30 under 10 1 diphthepond 37
5 under 10 under 10 2 diphtheroids 38
4 10 under 10O Sterile., '
3 20 - Neg. ' 38
2 10 Neg. 42
6 days under 10 under 10 10 diphthereids 40
0 days 30 70 78 ,

A sample taken after the animal had been transported
to the abattoir showed 340,000 cells per ml., 68 per cent.
being granular cells.

Macroscopic examination.

Teat cistern - Many lobules in wall.
Gland cistern -~ Globe-shaped; many lobules in wall.

Level 1. - Areas A, B, G, D and E - lactating; lobules
- 3.0mm. in diameter.

Level 2. - Areas A, B, C, D and E - lactating; Jlobules
d3.0mm. in diameter. ‘

Level 3. - Areas A, B, G, D and E - lactating; 1lobules
S.0mm. in diameter. o

Goneclusion. -

This was an overstocked quarter in full lactation.




- 133 -

C35 LF. (Contd.).

Mieroscopic examination.

Ductse. Lobules.

Gland cistern. 16/16 normal. 16/16 lactating; normal;
cast epithelial cells
in aeini and ductules.

Level 1. - A, 16/16 normal. 16/16 full iactation; normal,

C. 16/16 normal; 16/16 full lactation; normal.
cast ep-
:ithelial
cells in-the |
:duminaen.

D. 16/16 normal. 16/16 full lactation; normal;
\ lymphoecytic focus in
interacinar tissue 1n

one lobule.
E., 16/16 normal; 16/16 full lactation; normal
, cast ep~ -
:ithelial
cells in-the
cQuminds .

Summary. -
Buets, normel throughout.

Lobules, normel throughout, lactating.

Post-mortem cultures from tissues.
Direct Potagsium tdlurite
blood Blood plate from blood plate from
plate. enrichment bvoth. enrichment broth..

Level 1. Sterile  Sterile. - Sterile.
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€35, left hindquarter, (C35 LH).
Examination of the milk.

Total cell
count Percent-

Weeks (thousands tage of Miecro- Electrical

before per ml.) granular organisms conductivit
slaughter Lab.l1 Lab.2 cells present. (x 10”4 mhos
10 under 10 Neg.

8 20 Neg. 34

7 under 10O 20 Sterile. 38

63 20 Neg .

6 10 10 35 diphthepoids 38
. 5% under 10 under 10 2 diphthepoids 37

5] 10 under 10 12 diphtheroids 38

4 under 10 10 8 diphtheroids

a 60 Neg. 39

2 10 Neg. 42

6 days 10 under 10 18 diphtherclds 43

0 days 20 30 Neg. . 4l

A sample taken after the animal had been transported‘
to the abattoir showed 460,000 cells per ml., 63 per cent.
be ing granular cells.

Macroscopic examination.

Teat cistern - lobules in wall.
Gland cistern - gldbe—shaped; many lobules in wall.

Level 1. - Areas A, B, C, D and E - iactating; lobules
Z.Omm, in diameter.

Level 2. ~ Areas A, B, C, D and E - lactating; leobules
‘ d.0mm. in diameter.

Level 3. - Areas 4, B, C, D and E - lactating; lobules
d.0mm. in diameter. '

Conclusion. = -

This quarter was overstocked and in full lactation.
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035 LH.  (Contd.). ¥
Microseopic examination. e’

Ducts. ' Lobules. i

Gland cistern. 16/16 normal. 16/16 full lactation; normal.|
Level 1. - A. 16/16'norma1.- 16/16 full lactation; normal%j
C. 16/16 normal. 16/16 full lactation; normal..

|
it

[
i

4 !
E. 16/16 normal. 16/16 full lactation; normal.

'

D. 16/16 normal. l6/lﬁ‘full lactation; gormal{

- Summary. -

Duects, normal throughout.

Lobules, normal throughout, lactating. ﬁ
i

i

Post-mortem cultures from tissues. ﬁ%
- - : f |

Direct Potassium tellurite ||

blood Blood plate from = blood plate from :

7 plate. enrichment broth. ' enrichment broth. ?
Level 1. Sterile. Sterile. - Sterile. i
- |
R i”

W

O e g i




035, right forequgft

er, (G35 RF).

Examination of the milk.,
Total cell
count Percent-
Weeks (thousands tage of Micro- Electrical
before per ml.) granular organisms conductivity
slaughter Lab.l ILab.2 cells. present. (x 10~% mhos).
10 under 10 Neg.
8 : ,
7 1,910 4,000 920 Neg.
Macroseopic examination.

Teat cistern - lower part obliterated by core of fibrous

tissue; only upper 3.0cms. still
patent.

Gland cistern - small; contained straw-coloured fluid.
Level 1. - Areas A, B, C, D and E - involuted; 1lobules
0,5mm. in diameter. .

Level 2. - Areas A, B, C, D and E - involuted; lobules

O.bmm. in diameter. ‘
B, C, D and E - involuted; lobules

Level 3. -~ Areas 4,
; 0.Omm.

Conclusion. =

A "blind" quarter; ducts distended with straw-coloured|

in diameter.

fluid.
Microscopic examination.
Ducts. Lobules.
Gland cistern. 16/16 normel. 16/16 involuted; normal.
Level 1. - B. 16/16 normal. 16/16 involuted; normal.
C. 16/16 normal. 16/16 involuted; normal.
Summary. -
Ducts, normal throughout.
Lobules, normal throughout; involuted.

Pogt-mortem cultures from tissues.

Direct
blood Blood plate from
. rlate. enrichment broth.
Level 1. .Sterile.

Potassium tellurite

blood plate from
enrichment broth.

n h Staph. Sterile.

i
{
I

/
I
{1
[t
]
}

e
f
!

i
it
I
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¢35, right hindquarter, (C35 RH).

Examination of the milk.

i

i
|
;

3
g

1

Total cell ,
count Percent- ;

Week s (thousands sage of Micro- Blectrical ||
before per ml. granular organisms conduztivityf
slaughter Lab.l Iab.2 cells. present. (x 10™* mhos).|
10 under 10 Nege.

8 10 Neg. 35

7 10 under 10 Sterile. 38

61 10 Neg. 36

6 10 10 4 diphdheroids

5% under 10 10 16 diphdhecoids 38

5 10 under 10 5 diphthepoids 37

4 10 under 10 12 diphtkherncids

) 10 Neg. 38

2 ‘ 10 Neg. 39

6 days under 10 under 10 3 diphtheroids 42

0 days 40 20 Neg. 40

A sample taken after the animal had been transported
to the abattoir showed 250,000 cells per ml., 76 per cent.

being granular cells.

Macroscopic examination.

Teat cistern - shallow pockets and few lobules in wall.

Gland cistern - globe-shaped; lobules in wall.

Level 1. - Areas A, B, C, D and E - lactating;

3.0mm. in diameter.

Level 2., - Areas A, B, C, D and E - lactating;

3.0mm, in diameter.

Level 3, - Areas A, B, C, D and E - lactating;

3.0mm. in diameter.

Conclusion. =

@his,quartef was overstocked end in full lactation.

lobules

lobules

lobules
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C35 RHs (Contd.).

Microscopic examination.

~ Ducts.

Gland cistern. 16/16 normal. 16/16

Level 1, - A, 16/16 normal. 16/16
C. 16/16 normal. 16/16
D. 16/16 normal. 16/16
E. 16/16 normal. 16/16

Summary. -

Duets, normal throughout.

Lobules, normal

Lobules,

lactating; normal.

full lactation;

full lactation;
normal . '

full lactation;
normal.

full lactation;

normal .

throughout, lactating.

Post-mortem cultures from tissues.

Direot
-plood
plate.

Level 1. Sterile.

Blood plate from
enrichment bdbroth.

n h Staph.

Potagsium tellurite
blood plate from
enrichment broth.

Sterile.

normal,

|

‘;;: T



Summary of the main features of each quarter of the udder,

C36 LP,

€36 LH,

C36 RF,

C36 BH,

Animal No. C36.

Rormale
Normale
Post=inflammatory involutions

Severe mfecai acute lobular mestitis,
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Animal No. C36,

Ayrshire heifer, Auchincruive No. 83. Born 18/3/47;

calved 19/11/49; slaughtered 29/3/50, 18% weeks after
calving, Udder frozen 29/3/50 and examined 30/3/50.
Daily milk yield, 21/1/50 22 1bs,.

€36, left forequarter, (C36 LF).

Examination of the milk,

Total cell
count Percentage

Weeks (thousnads of Micro- Electrical
before per ml.) granular organisms conductivity
slaughter Leb.1l Lab.2 cells, present (x 10~4 mhos).

¥ ]
10 20 neg.

9 under 10 nege

8 under 10 nege 40

7 under 10 nege. 38

6 under 10 neg, : 44

5 under 10 nege. - 42

4 10 nege.

3 20 - Dege 39

2 20 neg., 45

1 50 - 30 10 diphtheroids 43

0 days underil0Q 10 40 neg, 56

B 8% weeks after calving,

A sample taken after the animal had been transported

to the abattoir showed 30,000 cells per ml.

Macroscopic examination.

Teat cistern = 8hallow pockets snd lobules in wall.
Gland cistern - globe-shaped; 1lobules in wall,

Level 1, - Areas A, B and E = lactating; Iobules 3,0mm.
in diameter,
Areas C and D - involuted; 1lobules 1,0mm,
in diameter,

Level 2, = Areas A, B and E - lactating; lobules 3.0mm,
in diameter; chrome-coloured.
Areas C and D - involuted; 1lobules 1,0nmm,
in diameter,
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€36 LF (contd. ).
Level 3, - Areas A, B, C, D and E - lactating; lobules
3¢0mm. in diameter, chrome-coloured.

Conclusion, = This was an overstocked lactating quarter,

Microscopic examination.

Dgcts. Lobules,

Gland cistern. 16/16 normal. 12/16 lactating; normal;
cast epithelial cells
in acini.

4/16 involuted; normal.

‘Level 1. = A. 16/16 normal. 16/16 full lactation;

‘ normal; a few cast
epithelial cells in
acini.

C. 16/16 normal 14/16 lactating; normal;
a few cast epithelial

cells in acini.

2/16 involuted; normal.

E, 16/16 normale 16/16 lactating; normal; a

few cast epithelial
cells in acini.

Summary.
Ducts normal throughoute

Lobules = 91% full lactation and lactating; normal.
9% involuted; normal.

Post-mortem cultures from tissues

Blood plate

Direct from Potassium tellurite
bloed enrichment blood plate from
plate. broth. enrichment brothe

Level 1, Sterile n h Staph Sterile




- 141 -

C36, left hindquarter, (C36 LH).
Examination of the milk.

Total cell
count Percentage

Weeks (thousands of Micro- Electrical
before per ml.) granular organisms condu_zivity
slaughter Label L8be2 cells, present (x 10 mhos)e

= .
10 60 nege

9 20 nege

8 20 nege 39

7 under 10 neg. 38 .

6 under 10 neg. 40

5 under 10 nege. 43

4 20 nege.

3 20 nege 39

2 10 nege 40

1 20 10 Sterile 44

O days underlO underiO neg. 56

8 8% weeks after calving.

A sample taken after the animal had been transported

to the abattoir showed 40,000 cells per ml,

Macroscopic examination. -

Teat cistern <« s8hallow pockets and lobules in wall,
Gland cistern = globe-shaped; 1lobules in wall.

Level 1. < Areas A, B and E « lesctating; 1lobules 3,O0mm,
in diameter.
Areas C and D - involuted; 1lobules 1,0mm,
in diameter; chrome-coloured,

Level 2, = Areas A, B and E -~ lactating; lobules 3,0mm,
in diameter,
Areas C and D - involuted; 1Iobules 1,0mme
in diameter; chrome-coloured,

Level 3, - Areas A, B, C, D and E = lactating; 1lobules
3,0mme in diameter,

Conclusion.- This was an overstocked lactating quarter.

Microscopic examination
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C36 LH (contd, ).

Ducts. Lobules,

Glaend cistern. 16/16 normal., 8/16 lactating; normal;
cast epithelial cells
in acini.

8/16 involuted; normal.

Level 1, - A. 16/16 normal; 16/16 lactating; normal;

cast cast epithelial cells
epithelial in acini. ‘
cells in the

lumina,

€. 16/16 normal. 4/16 lactating; normal;
cast epithelial cells
in acini,
12/16 involuted; normal,.
D. 16/16 normal, 16/16 lactating; normal;

cast epithelial cells
in acini,

Supramammary lymph node, - No abnormality seen,
Summary.
Ducts normmal throughout.

Lobules = 70% lactating; mnormal.
30% involuted; normal.

Postmortem cultures from the tissues

Eloodbplate

Direct from Potassium tellurite
blood enrichment blood plate from '
plate. broth. enrichment brothe

Level I, Sterile Sterile Sterile
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C36, right forequarter, (C36 RF).

Examination of the milk,

Total cell
v count Percentage _

Weeks (thousands of Micro- Electrical
before ‘per ml,) granular organisms conductivity
slaughter Label Lab.2 cells, present (x 10™* mhos),

L] H
10 20 nege. |
9 20 negs '

8 under 10 nege 36

4 20 ' negs 37

6 under 10 neg, 40

5 under 10 nege 40

4 60 neg.

3 130 nege. 40

2 100 90 48  neg. 39

1 130 100 51 5 diphtheroids 4

0 days 360 320 59 nega. 74

8 8% weeks after calving.

A sample taken after the animal had been transported
to the abattoir showed 570,000 cells per mls., 60 per cent,

being granular leucocytes,

Macroscopie eXamination.

Teat cistern =~ 8hallow pockets and lobules in wall.
Gland cistern = globe-shaped; 1lobules in wall.

Level 1, -~ Areas A, B and E = lactating; 1lobules 3,0mm.
in diameter,
Areas C end D = involuted; lobules 1.0mm.
in diameter; chrome~coloured.

Level 2, - Areas A, B and E = lactating; 1lobules 3,0Omm,
- in diameter, ,
Areas C and D = involuted; lobules 1.0mm,
in diameter; chrome-coloured,

Level 3, <« Aregs A, B, C» D and E = lactating; 1lobules
' 3.0mme ih aiametGPO

Conclusion.- This was an overstocked lactating quarter,
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C368 RF (contd.)e

Microscopic examinatione

Ce

b.

Ee

Summary,

Ducts normal throughout.
Lobules - 62% lactating;

Ducts. Lobules,

16/16 normal., 9/16 lactating; normal;
cast _ a few casat epithelial
epithelial cells in acini,
cells 1/16 lactating; mild acute;
and eosin- mainly eosinophils.
sophils 3/16 involuted; normal.
in the 3/16 involubed; post-in-
lumina. s:flammatory involution.|

16/16 normal., 8/16 lactating; normal;

a few cast epithelial

cells in acini, E
5/16 involuted; normal. |
3/16 involuted; post-in-

sflammatory involution.

16/16 normals 8/16 lactating; normal;

a few cast epithelial
cells in acini.
3/16 lactating; mild acute;
mainly eosinophils.
2/16 involuted; normal.
"3/16 involuted; post-in-
tflammatory involution,
16/16 normale. 15/16 lactating; normal;
a few cast epithelial
cells in acini. :
1/16 involuted; post-in-
sflammatory involution.!
normal.
6% lactating; mild acute.
16% involuted; normal, :

16% involuted;

post-inflammatory involution.

Post-mortem cultures from the tissues, ;

Blood plate

Direct from
blood enrichment
plate. broth.

Level 1. Sterile Sterile

Potassium tellurite

blood plate from
enrichemnt broth,.

Sterile
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€36 right hindquarter, (C36 RH).

Examination of the milk.

Total cell
count - Percentage ‘ o
Weeks (thousands of Micro= Electriecal
before ‘per ml.) granular organisms conductivity

slaughter Labs1l Lab.2 cells, present (x 10™¢ mhos).

10 30 nege
9 under 10 © nege
8 10 negs 38
7 under 10 neg. 37
6 under 10 negs 39
5 10 nege 43
4 10 neg.
3 20 nege. 39
2 10 nege. 41
1 under 10 20 Sterile 42
O days 20 under 10 neg. - B4

& 8% weeks after'calving.

A sample taken after the animal hed been transported

to the ubattoir showed 50,000 cells per ml.

Macroscopic examinstion.

Teat cistern - pockets and lobules in wall,
Gland cistern <~ globe-shaped; 1lobules in wall.

Level 1, - Areas A, B and E = lactating; lobules 3,0mm,
in diameter,
Areas C and D - involuted; lobules 1.,0mm,
in diameter.

Level 2, = Areas A, B and E - lactating; Ilobules 3.0mm.
in diameter; chrome-coloured. ‘
Areas C and D -~ involuted; Jobules 1.0mm,
in diameters

Level 3, -~ Areas A, B, C, D and B - lactating; Ilobules
3,0mm, in dismeter; chrome-coloured,

Conclusion.~ This was an overstocked lactating quarter,
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C36 RH (contds ).

Microscopic examinatione

Ducts. - Lobules,

G@land cistern 16/16 normal. 16/16 involuted; normal,
~ except for acute focus
in interductular
tissue in one lobule.

Level 1, - A, 16/16 normal. 16/16 lactating; normal;
a few cast epithelial
cells in acini.

C. 16/16 normal. 4/16 lactating; normal;
\ , a few cast epithelial
cells in acini,
12/16 involuted; normal,
D, 16/16 normsl. 13/16 lactating; normal;
. a few cast epithelial
- cells in acini,
4/16 involuted; normal,
Supramammary lymph node, - No abnormallity seen,
Summary.
Ducts normai throughoute

Lobules = 50% lactating; normal,

50% involuted; normal except for an acute |

focus in the interductular tissue in
one lobule,

Post-mortem culturesfrom the tissues.

Blood plate

Direct from Potassium tellurite
blood enrichment blood plate from
plate. broth. enrichment broth.

TLevel 1, Sterile Sterile Sterile
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Animal HNo. C37,

Summary of the main features of sach quarter of the udder,
C37 LFe Milé acute lobular mastitis,
C37 LH, Post-inflammatory involution
and sub-acute duct lesions,. -

C37 RF. Mild acute lobular mastitis,

037 RH, Normale
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Animal No. C37.

Ayrshire heifer, Auchineruive No. 84, College Kindness
620-84. Born 18/3/47; calved 9/12/49; slaughtered
29/3/50, 16 weeks after calving. Udder frozen, 29/3/50
and examined 30/3/50: |

Daily milk yield, 21/1/50 - 22 lbs.

. History:- left hind teat "tramped" at time of calving
and was not milking freely; teat bougie inserted;
quarter treated with Udolac, (a sulphone preparation).

037, left forequarter, (C37 LF).
Examination of the milk.

Total cell
count Percent-

Weeks (thousands sage of Micro- Electrical
be fore .per ml.) granular organisms conductivity
slaughter ILab.l Lab.2 cells. present. (x 10~4 mhos).
10 under 10 : ‘ Neg.

9 under 10 Neg.

8 under 10 - Neg. 42

7 10 g Neg. 34

6 under 10 Neg. 40

5 under 10 ‘ Neg. 42

4 10 Neg.

3 100 Neg. 40

2 80 50 52 14 diphthercid 44

6 days 20 under 10 40 6 diphdthepoid 44

0 days 10 48 Neg.

A sample taken after the animal had been transported
to the abattoir showed 730,000 cells per ml., 54 per cent.
being granular cells.

Maeroscopic examination.

Teat cistern - no pockets in wall; 1lobules present.
Gland cistern - globe-shaped; lobules in wall.

Level 1. - Areas A, B, C, D and E - lactating; lobules
$.0mm. in diameter.

Level 2. - Areas 4, B, C, D and E - lactating; lobules
5.0mm, in diameter.

Level 3., - Areas A, B, C, D and E -~ lactating; lobules
-+ 3.0mm, in diameter. .

Coneclusion. =
This was an overstocked lactating quarter.




C37 LF
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(Contd.).

Microscopic examination. (Contd.).

Gland cistern. 16/16 normal;

Level 1, -

Level 2. -

A.

D.

A.

Ce

D.

E,

- Duets.

16/16

16/16

16/16

16/16

16/16

16/16

16/16

15/16
few cast
epithel-

:ial 1/16
cells in the
lumins.
normal; 14/16
many

cast ep-

:ithelial 2/16
cells in the

lumina.
normal. 16/16
normal 16/16
normal  16/16
normal; 15/16
many

cast ep~

:ithelial 1/16
cells in the
lumine.

normal; 16/16
many

cast ep-
sithelial
cells in the
lumina.

normal; 16/16
many
cast ep-
s:ithelial
cells in
lumina.

the

Lobules.

lactating; normal; few
cast epithelial cells
in many acini.
lactating; mild acute.

lactating; normal; few
cast epithelial cells
in many acini.

lactating; mild acute.

H
1

partially involuted. ﬂ

lactating; normal; few
cast epithelial cells
in gome acini. _ !

lactating; normal; few:
cast epithelial cells
in some acini.

lactating; normal; few
cast epithelial cells
in some acini.
lactating; focal mild
acute, mainly
eosinophils.

lactating; normal; few
cast epithelial cells
in some acini.

lactating; normal; few
cast epithelial cells
in some acini. '
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C37 LF  (Contd.).

Microscopic examination. (Contd.)

Summary. -

Ducts, normal throughout;‘ cast epithelial eells in
many. : .

Lobules, 84% lactating; normal:; cast epithelial
cells in some aecini,
4% lactating; mild acute; cast epithelial |
cells in some acini. .
12% partially involuted. |
|

|

Post-mortem cultures from tissues.

Direet Potassium tellurité

blood Blood plate from blood plate from
plate. enrichment broth. enrichment broth.
Level 1. Sterile. Sterile. Sterile.

Level 3., Sterile. Strep. bovis. ‘Sterile.

AR
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C37, left hindquarter, (C37 LH).
Examination of the milk.

Total cell
count Percent- '
Weeks (thousands sage of Micro- Electrical
before per ml.) granular organisms conductivity
slaughter Lab.l Lab.2 - cells present. (x 104 mhos).
10 No sample
9 No sample
8 No sample
7 No sample
6 4,320 11,200 71 num. atyp. 48
streps.
5 11,900 66,000m 88 nam. atyp. 60
' streps. |
4 25,800 25,000 84  Sterile.
3 7,240 20,000 84 Sterile. 57 {
2 5,100 3,180 71 12 diphthepoids 57
6 days 3,900 3,960 47 6 diphthepoids 53
0 days 6,320 53 Neg.

® Sample blood-stained; contained many small clots.

A sample taken after the animal had been transported |
to the abattoir showed 16,480,000 cells per ml., 55 per 5
cent. being granular cells.

Maceroscopic examination.

Streak canal -~ small nodule at upper end.
Teat cistern - few 1dbules in wall; no pockets; epithel-
' :ial lining rough. ‘
Gland cistern - globe-shaped; 1lobules in wall.
Level 1. -~ Areag A, B, C, D and E -~ involuted; lobules
1. Omm. in dlameter. {

Level 2. - Areas A, B, C, D and E - involuted; 1lobules i
l.0mm. in diameter. 1

Level 3. - Areas A, B, C, D and E - lactating and 1nvoluted-
lobules 1 Omm. and 2.0mm. in diameter.

Mieroscopic examination.

Ducts. Lobules.
Gland clstern. 16/16 moderate 16/16 involuted; post-in-
t0 severe ':Ela.mmatory involution
subacute Polymorphs present in

interductular tissue in

;;.i. | | . ]'X i




Cd7 LH.

Level 1. - G.

Level 2. ~ A.

Level 3. - A.
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(Contd.).
Microscopic examination. (Contd.).
Ducts. Lobules.
16/16 moderate 16/16 involuted; post-in-
to flammatory involutlon,‘
severe polymorphs present in .
subacute interductular tissue in.
addition to other celis
E. 16/16 moderate 16/16 involuted; post-in~
to -flammatory involution;
severe polymorphs present in ﬁ
subacute interductular tissue in‘
: addition to other cells.
16/16 moderate 16/16 involuted; post-in- p
to severe sflammatory involution;
subacute; polymorphs present in /|
many poly- interductular tissue in
smorphs & addition to other cellsw
other o
cells in the 1
o lumina. H
B. 16/16 moderate 16/16 involuted- post-in- J
to flammatory involution,;l
severe polymorphs present in |
subacute. interductular tissue in|
addition to other cellsJJ
¢. 16/16 moderate 16/16 involuted; post-in- |
o - to :flammatory involution; |
severe polymorphs present in |
subacute interductular tissue in”’
_ addition to other cells,
16/16 mild to 12/16 lactating; normal, ex- .
moderate :cept for suppression |
subacute: in one lobule. |
many 4/16 involuted; post-in-
polymorphs :flammatory involution;
&nd eosin- polymorphs present in |
tophils in interductular tissue in !
the lumina addition to other cells.
C. 16/16 moderate 16/16 involuted; post-in- K
to v 'flammatory involution; |
severe polymorphs present in
subacute. interduetular tissue in

addition to other eellsﬂ'
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c37 LH (Contd.).

Microscopic examination. (Contd.).

Supramammary lymph node - mild sinus catarrh.
Sunmery. -

Ducts, | all moderate to severe subaeute;

Lobules, 90% post-inflemmatory involution; polymorphs
interstitially. :
10% lactating; normal.

‘Post-mortem cultures from tissues. k

Direct Potassium tellurite
blood Blood plate from blood plate from
' plate. enrichment broth enrichment broth.
Level 1. Sterile - Sterile. Sterile. :

Level 3. n h Staph. Sterile. Sterile.

B I St
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¢c37, right forequarter, (C37 RF).
- Examination of the milk.

Total cell
: count Percent-

Weeks (thousands tage of Micro- Electrical
before per ml.) granular organisms conduchivity
slaughter ZILab.l Lab.2 cells. present. (x 10™“ mhos)..
10 20 Neg.

9 10 Neg «

8 10 Neg. 43

7 under 10 Neg. - 36

6 under 10 Neg. 48

5 10 Neg. 43

4 90 Neg.

3 540 Neg. 41

2 1560 160 68 12 diphdtercoids 49

6 days 60 100 58 17 diphtberoids 46

0 days under 10

A sample taken after the animal had been traunsported

to the abattoir showed 540,000 cells per ml., 58 per cent. . |

being granular cells.

Macroscopic examination.

" Teat eistern -~ no pockets in wall; 1lobules preéent.
Gland cistern - globe-shaped; lobules in wall.

Level 1. - Areas A, B, C, D and E - lactating; lobules
3.0mm, in diameter.

Level 2. - Areas A, B, C, D and E - lactating; 1lobules
d.0mm, in diameter.

Level 3. - Areas A, B, C, D and E -~ lactating; lohules
3.0mm. in diameter.

Conclusion, =

This was an overstocked lactating quarter.

Mieroscopic examination.

" Duets. Lobules.

Gland cistern. 16/16 normal 14/16 lactating; normal;
' ; few cast epithelial
cells in many acini.

2/16 lactating; mild acute; .

2 lobules affected;
epithelium vacuolated.

P P S Ao
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C37 RF. (Contd.).

Microscopic examination. (C

Ducts.

Level 1. - A. 16/16 normal 16/16
- Co 16/16 normal 16/16

E. 16/16 normal 16/16

Summary. -
Ducts, normel throughout.
Lobules, 73% lactating: normal
2% lactating; mild a
25% partially involute

Post-mortem cultures from tissue

ontd.)
Lobules.

lactating, normal ;
few oast epithellal
cells in aeini.

lactating; mnormal;
few cast epithelial
cells in acini.

partially involuted;
normal; few cast
epithelial cells in
acini.

cute.
d; normal.

Se

~ Direct ,
blood Blood plate from
plate. enrichment broth

Level 1, Sterile.. Sterile.

Potassium tellurite
blood plate from
enrichment dbroth.

Sterile.
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€37, right hindguarter, (C37 RH).
Examination of the milk.

Total cell
count Percent-

Weeks (thousands sage of Iliero- Electrical
before per ml.) granular organisms conductivity
slaughter Lab.l ILab.2  cells present (x 10-% mhos).

10
9 under 10 Nege
8 under 10 Neg. 43
7 under 10 Neg. 35
6 under 10 Neg. 41
5 under 10 Neg. 42
4 under 10 Neg.
3 20 Nei. 40
2 10 under 10 6 diphbthercids 45
6 days 10 under 10 Sterile 43
0 days 20 Neg.

A sample taken after the animal had been transported

to the abattoir showed 40,000 cells per ml.

Macroscopic examination.

Teat cistern - no pockets or lobules in wall.
Gland cistern - globe-shaped; lobules in wall.

Level 1. - Areas A, B, C, D and E - lactating; 1lobules
3.0mm. in diameter.

Level 2. - Areas 4, B, G, D and E ~ lactating; lobules
3.0mm, in diameter. ,

Level 3., - Areas A, B, C, D and E - lactating; 1lobules
3.0mm. in diameter.

Conclusion. -

This was an overstocked lactating quarter.

Microscopic examination.

Ducts. ILobules.

Gland oistern. 16/16 normel 16/16 lactating; normal;
few cast epithelial
cells in many asini.
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€37 RH. (Contd.).

Microscopic examination. (Contd.).

Level 1. - A, 16/16 normal 16/16 lactating; normal;
g few epithelial cells
in many aeini.
C. 16/16 normel 16/16 lactating; normal;
few epithelial cells
v in many acini.
Level 3. - A. 16/16 normal 16/16 lactating; normal.
C. 16/16 normal 16/16 partially involuted.
Supramammary lymph node - mild sinus catarrh.
- Summary. -
Ducts, normal - throughout.
Lobules, normal throughout, ' 80% lactating.
20% partially involuted.

Post-mortem cultures from tissues.

-Diréct - Potagsium tellurite

blood Blood plate from blood plate from

plate. enrichment broth. enrichment broth.
Level 1. Sterile. n h Staph. Sterile.

Level 3. Sterile., Sterile, | Sterile.
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Animal No. C42.

Summery -cf the main features of each quarter of the uddéi,'s;‘ i
C42 LF, Severe unifocal ;eute lot;ular mastitis.
C42 1LH, Severe acute lobular mastitis,
C42 RF. Severe acute lobular mastitise

C42 RH, Severe unifocal acute lobular mestitise
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Animal No. C42.

Ayrshire heifer, Auchineruive No. 9.

calved 8/11/49; slaughtered 13/6/50, 31 weeks after

calving. Udder frozen, 13/6/50 and examined 15/6/50.

Daily milk yield, 21/1/50 - 26 lbs. .
2/5/50 - 22 1bs.
The hide of this animal was badly "warbled".

C42, Left forequarter, (C42 LF).

Examination of the milk.

Born 21/3/47;

Total cell
count =  Percent-
Weeks (thousands :age of Micro- Flectrical
before per ml.) granular organisms conducﬁivity
slaughter Lab. 1 Lab.2 cells. present. (x 107 mhos).
50 under 10 Neg. Y A
29 under 10 Neg. 39 .
28 20 Neg. 41
27 under 10 Neg . |
26 10 Neg. -
25 under 10 Neg.
24 40 Neg.
25 under 10 Neg.
22 10 Neg.
21 under 10 Neg.
20 under 10 Neg.
19 under 10 Sterile 39
18 , 20 Sterile a8
17 under 10 Sterile &9
16 10 Sterile 40
15 under 10 Sterile
14 under 10 Neg. 40
13 under 10 Neg. - 42
12 20 Neg. - 43
11 10 Sterile 34
10 10 Neg. 36
9 under 10 Neg. 39
73 20 Neg. 39
7 10 under 10 Neg. 38
5% under 10 under 10 Neg. 43
41 20 40 1 diphthepoid .46
3 60 50 34 3 diphthenoids 38
2 20 50 21 4 diphthervoids 38
1 60 50 27 2 n h Staph.
aureas.

9 diphtheroids
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C42 LF. (Contd.).

A sample taken after the animal had been transported
to the abattoir showed 270,000 cells per ml., 10 per cent.

being granular leucocytes.

Macroscopic examination.

Teat cistern - deep pockets and lobules in wall.

Gland cistern - globe-shaped;

in wall.

chrome~coloured lobules

Level 1. - Areas 4, B, D and & - lactating; lobules

2.0mm, in diameter.

Area C - involuted;

diame ter.

lobules l.0mm. in

Level 2. - Areas A, B, D and E - lactating; lobules

2e5mm. in diameter.

Area C’- involuted; 1lobules 1l,0mm. in

diameter.

Level 3. - Areas A, B, C, D and E - lactating; 1lobules

2+5mm. in diameter,

Conciusgion.

This was a normal lactating quarter.

Microscopic examination.

Duets.

Gland cistern. 16/16 normal. 16/16
Level 1. - A. 16/16 normal. 16/16
C. 16/16 normal.

D. 16/16 normal. 16/16
E. 16/16 normal. 16/16

Lobules.,

lactating; normal.

full lactation; normal.

lactating; normal.
involuted; normal;
aggregation of lympho-
:eytes in one lobule.

full lactation; normal.

full lactation; normal.
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C42 LF. (Contd.).

JMicroscopic examination. (Contd.).

_ Ducts. , Lobules.
Level 2. =~ A. 16/16 normal. 15/16 full lactation; normal.
1/16 full lactation; severe
acute (in 2 acini in
one lobule); eosino-
:phils predominate in ;
exudate. h

C. 16/16 normal. 15/16 full lactation; normal.
1/16 involuted; normal.

D. 16/16 normal. 16/16 lactating; normal.
" E. 16/16 normal. 16/16 full lactation; normal.
Level 3. - A. 16/16 normal. 16/16 full lactation; normal.
| c. 16/16 normal. 16/16 full lactation; normal. |
D. 16/16 normal. 16/16 full lactation; normal.ia
E. 16/16 normal. 12/16 full lactation; ~normal.?i
. 4/16 partially involuted; |

normal.

Summary.

Duects, normal throughout.

Lobules, 93% lactating; normal.
1% lactating; severe acute; eosinphils
: predominate in exudate.
6% involuted and partially involuted;
normal.

Pogt-mortem cultures from tissues.

Direct ‘ Potassium tellurite
blood Blood plate from blood plate from
plate. enrichment broth. enrichment broth.

Ievel 1. Sterile. Sterile. ‘ Sterile.
Level 2. Sterile. n h Staph. Sterile.

Level 3. Sterile. Sterile. . Sterile.
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C42, Left hindquarter, (C42 LH).

Examination of the milk.

Total cell
count Percent-
Weeks (thousands :age of Micro- Electrical
before per ml,) granular organisms conduitivity.
slaughter Lab.l Lab.2 cells. present. (x 10™% mhos).
30 under 10 Neg. 38
29 under 10 Neg. 39
28 30 Neg. 4l
27 30 Neg.
26 under 10 Neg.
23 under 10 Neg.
24 80 Neg.
23 10 Neg.
22 under 10 Neg.
21 under 10 Neg.
20 10 .Neg
19 10 Sterile. 40
18 20 Sterile. 38
17 under 10 Sterile. 39
16 under 10 2 diphtkercids - 40
15 10 Sterile.
14 under 10 Neg. 40
13 20 Heg. 41
12 10 Neg. 42
11 50 Sterile. 34
10 under 10 Neg. 35
9. under 10 Neg. 38
73 310 Neg. 40
7 660 860 64 Neg. 40
5% 220 290 60 Teg. 43
4; 560 1,130 43 5 dipbhtherecids 45
3 370 680 68 23 diphthercids 40
2 240 750 50 12 diphthercids 39
1 690 770 59 35 diphthercids

A gample taken after the animal had been transported
to the abattoir showed 3,840,000 cells per ml., 43 per
cent. being granular cells.
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C42, Left hindgquarter, (Contd.).

Macrosgcopic examination.

: The process of involution weas more advanced in this 3
quarter than in the other three quarters of the same udder e
and chrome-coloured lobules were more abundant.

| Teat cistern. -~ deep pockets and lobules in wall.

Gland cistern. - globe-shaped; chrome-coloured lobules

in wall.

Level 1. - Areas 4 and B and part Areas D and E - lactating;
lobules 2.5mm. in diameter; a few are
chrome-coloured.

Area C and part of Areas D and B - involuted.
1l.0mm. in diameter, '

Level 2. - Area A and the majority of Area B - lactating;
lobules 2.5mm. in diameter.

Area E and the majority of Area D - lactating;
lobules 2.5mm. in diameter; chrome-coloured.

Area C and small part of Areas B and D -~
involuted; lobules l.0Omm. in diameter.

Level 3, - Areas A and E and the majority of Areas B and D-_
lactating; 1lobules 2.5mm. in diameter; 5
chrome-coloured. g

Area C and part of Areas B and D - involuted; ﬂ
lobules 1l1.0mm. in dlameter. : i

Supra-

smammary

lymph -

node. - No abnormality seen.

Coneclusion, -
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¢42 LH. ({Contd.).

Mioroscopic examination.

Gland eistern.

Level 1. - A.

C.

Do

E.

Level 2, - A.o
C.

Ducts.

16/16 normal 12/16

16/16

16/16
16/16

16/16

16/16
16/16

2/16
2/16

normal 14/16

normal

normal

2/16

6/16
4/16

6/16

6/16
6/16

2/16
2/16

normal 12/16

1/16

2/16
1/16

normel 16/16

normal 13/16

2/16

1/16

Lobules.

lactating; normal.
partially involuted;
normal .

lactating; severe acute;

large number of eosino-
tphils in exudate.

full lactation; mnormal,

|
i
|

lactating; severe acute;

mainly eosinophils in

,exudate.

lactating; normal.
lactating; severe acute;
mainly eosinophils in
exudate.

involuted; post-in-
:flammatory involution.

lactating; normal.

lactating; severe acute;

mainly eosinophils in
exudate.

involuted; normal.
involuted; post-in-
sflammatory involution.

full laetation; normsal
lactating; severe acute;
mainly eosinophils in
exudate; acinar epith-
selium vacuolated.
involuted; normal.
involuted; post-in-
:flammatory involution.

full lactation; normal.

full lactation; normal.
full lactation; severe
acute; mainly eosino-
:phils in exudate.
involuted; post-in-
:flammatory involution.

4
3

i
[
i



- 165 =

C42 LH. (Contd.).

 Mieroscopic: examination.

“Ducts.

Level 2. - D. 16/16 normal 10/16

E. 16/16 normal 11/16
- 4/16

Level 3. - A.

C. 16/16 normal

D. 16/16 nommal 15/16
B 1/16

6/16

1/16

16/16 normal 10/16

2/16

2/16
2%16

5/16
2/16

4/16
3/16

2/16

E. 16/16 normal 14/16

Supra-
smammary
lymph

node.

2/16

|
i
H
|
il
ol

(Contd.).

Lobules. |
full lactation; mnormal..
full lactation; severe
acute; mainly eosin-

~:ophils in exudate;

acinar epithelieum
vacuolated in one

lobule.

full lactation; normal
full lactation; severe
acute; mainly eosino-

:phils in exudate.
involuted; mnormal.

full lactation;
full lactation; severe
acute; mainly eosino-
:phils in exudate.
involuted; normal.
involuted; post-in-
sflammatory involution.
full lactation; normal
full lactation;
acute; meinly eosino-
:phils in exudate.
involuted; normal.
involuted; post-in-
:flammatory involution,
involuted; post-in-
:flammatory involution;
acute exudate in duct-
iules.

full lactation;
full lactation; severe
acute; mainly eosino-
:phils in exudate.

full lactation;
involuted; normal.

- eosinophils scattered through.

normal.

normal .

normael

severe
|

"
}

|
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C42 LH. (Contd.).

Microscopic examination. (Contd.).

Summary. -
Duects, normal throughout.

Lobules, 67% lactating; normal. i
17% lactating; severe acute; eosinophils |
predominate in the exudate. “

8% involuted and partially involuted;

normal . |

8% involuted; post-inflammatory involution.

Post-mortem cultures from tissues.

Direct : Potassium tellurite
blood Blood plate from ' blood plate from
plate. enrichment broth. enrichment broith.

Level 1. Sterile h ¢ + Staph.  Sterile.
Level 2. Sterile. Sterile. Sterile. ‘
Level 3. Sterile. Sterile. Sterile. 0
_ !
Supra-
- smammary
lymph

node. n h Staph n h Staph.'  nh Staph.
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C42, right forequarter, (42 RF).

Examination of the milk.

Total cell
count Percent-
Weeks (thousands :age of lMicro- Electrical
before per ml.) granular organisms conductlvity
slaughter Lab. 1 ILab.2 cells. present. (x 10~% mhos).
30 vander 10 Neg. : 37
29 under 10 Neg. 38
28 10 Neg. 40
27 20 Teg. .
26 10 Neg.
25 : 30 Neg.
24 under 10 Neg.
23 under 10 Heg.
22 under 10 . Neg.
21 10 Neg.
20 20 Neg.
19 under 10 1l n h Staph.
aureus. 38
18 40 1 n h Staph. ~
: albus
1 diphthercdd 38
17 under 10 ‘Sterile. 39
16 under 10 Sterile. 40
15 under-10 Sterile.
14 under 10 Neg. 40
13 90 Neg. 42
12 under 10 Neg. 43
11 20 ' Sterile. 33
10 : 10 Neg. 36
9 under 10 Neg. 39
7% 50 Neg. 40
7 200 360 70 Neg. 40
5% 140 240 59 Neg. 44
45 80 100 63 4 diphbthercids 43
3 140 230 51 15 diphthercids 39
2 90 330 32 30 diphthercids 58
1 340 410 - 33 1l diphtbercids

A sample taken after the animal had been transported
to the abattoir showed 4,000,000 eells per ml., 35 per
cent. being granular cells.
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C42 RF. (Contd.).

Macroscopic examination.

Teat cistern. - deeﬁ pockets in wall; 1lobules in upper

part of wall.

Gland cistern. - globe-ghaped; chrome-coloured lobules

in wall.

Level 1. - Areas A, B, D and & - lactating; 1obulesA

2.omm. in diameter.

Area C - involuted; 1lobules l.Omm. in diéméter.'

Level 2. - Areas A, B, D and E - lactating; 1lobules

2.bmm. in diameter.

Area C - involuted; lobules l.0mm, in diameter.

Level 3. -~ Areas A, B, C, D and E - lactating; lobules

2.omm. in diameter.

Conclusion., -

This was a normal lactating quarter.

Microscopic examination.

Ducts.
Gland cistern. 16/16 normal.. 3/16

12/16
1/16

_ Level 1. - A. 16/16 normal 6/16

L “ 2/16
2/16
4/16
2/16

C. 16/16 normal 14/16
2/16

Lobules.

lactating; normal.
involuted; normal.
iavoluted; post-in-
:flammatory involution.

full lactation; normal.
full lactation; severe
acute; mainly eosino-
:phils in exudate.
partially involuted;
normal .

involuted; normal.
involuted; post-in-
:flammatory involution.

involuted; normal.
involuted; post-in-
sflammatory involution.
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¢42 RF. (Contd.).

Mieroscoplec examination.

Level 1. - D.

E.

Level 20 - -A.o

. Ce

E.

Level 3. - A.

C..

Duets.

16/16 normal. 6/16

16/16

16/16

16/16

16/16

16/16

16/16
1l6/16

2/16

8/16
normal. 5/16
2/16

7/16
2/16

normal. 15/16
1/16

normal. 7/16
1/16

| 8/16
normel 14/16
1/16

1/16

normel 14/16
2/16

normel. 16/16
normal. 12/16
1/16

1/16

2/16

(Contd.).
Lobules.

full lactation; normal.
full lactation; severe
acute; mainly eosino-

¢phils in exudate. T

involuted;

normal . .

full lactation; normal.
full lactation; severe
acute; mainly eosino-
:phils in exudate.

involuted;
involuted;
:flammatory

normal .
post-in- ;
involution;

acute exudate in duet-

:cules.

|
1

full lactation; normal.

involuted;

normal .

full lactation; normal?

full lactation; severe

acute; mainly eosino-
:phils in exudate. ;

involuted;

normal . !

full lactation; normal.
full lactation; severe
acute; mainly eosino-
:phils in exudate.

involuted;

normal.

full lactation; normal.
partially involuted;

normal .

full lactation; normal.

full lactation; normal.-
full lactation; severe
acute; mainly eosino-
:phils in exudate,
partially involuted;

normal .
involuted;

normsal .
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C42 RF. (Contd.). l
Microscopic examination. (Contd.). | |
Ductse. Lobules. ‘?
Level 3. - D. 16/16 normal. 16/16 full lactation; normal.:
E., 16/16 normal. 14/16 full lactation; normal.-
- 2/16 partially involuted. i
Summary .-
Duects, normal throughout.
Lobules, 63% lactating; normal.
: 4% lactating; severe acute; eosinophils
_ predominate in the exudate.
29% involuted and partially involuted; ‘
normal . , ?
4% involuted; post-inflammatory involution.

rost-mortem cultures from tissues.

|
i
1
|

|

Direct :

blood Blood plate from blood plate from !

plate. enrichment broth. enrichment broth.,
Level 1. Sterile. Sterile. Sterile. i
Level 2. Sterile. Sterile. Sterile.

Sterile. h o4 Staph. Sterile. |

Level 3.

Potassium tellurite
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C42,. right hindquarter, (C42, RH).
Examination of the milk.

Total cell
count Percent-
Weeks (thousands :age of Micro- Eleectrical |
before per ml.) granular organisms eondugtlvity :
slaughter Lab.l ILab.2 cells. present. (x 10 ~ mhos).
30 10 Neg., 58
29 under 10 Nege 39
28 under 10 Nege 41
a7 40 ' Neg. :
26 10 Nege
25 3 20 Neg.
24 under 10 Nege.
23 30 Neg.
22 under 10 Negs
21 under 10 Neg.
20 under 10 Neg."
19 under 10 . Sterile. 38
18 30 . Sterile. 58
17 under 10 : Sterile., 39
16 10 : Sterile. 40
15 under 10 ‘ 1 diphtbheoroind :
14 under 10 Neg. 40
13 270 Neg. 41
12 under 10 Neg. 42
11 20 Sterile o4
10 under 10 Neg. 36
9 10 Neg. 38
7L under 10 Neg. . 40
7 20 under 10 Neg. 38
5% 20 10 ' Neg. 40
45 under 10 20 Sterile. 40
3 20 30 5 diphthercids 37
2 under 10 70 28 25 diphdherveids 38
1 under 10 10 14 n h Staph.

4
( aureus.
(few diphtherelds

A sample taken after the animal had been transported
to the abattoir showed 90,000 cells per ml., 28 per cent.
being granular cells.
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C42 RH. (Contd.).

Macroscopic examination.

Teat cistern. - shallow pockets

Gland cistern. - globe-shaped;

in wall.

chrome-coloured lobules in i

wall.
Level 1. - ireas 4, B, C, D and & - lactating; lobules
2.5mm. in diameter. :
Level 2. - Areas A, B, C, D and E - lactating; 1lobules
2.5mm. in diameter., - , S
Level 3. - Areas A, B, C, D and E - lactating; lobules :
2.5mm, in diameter. ‘ §
Supra- @
:mammary '
lymph : ' $
node. - - No abnormality seen. *
Conclusion. -
This was a normal lactating quarter.
Microscopic examination.
Ducts., Lobules.
Gland cistern. 16/16 normal. 8/16 lactating; normal.
8/16 involuted; normal.
 Level 1. - A. 16/16 normal. 16/16 lactating; normal.
Ce 16/16 normal. 16/16 lactating; normal.
D. 16/16 normal. 16/16 lactating; normal;

‘ white blood cells,
marginated in a vessel,
mainly eosinophils.

E. 16/16 normal. 10/16 lactating; normal.
’ 1/16 lactating; severe acute;

eosinophils predominate
in exudate.

2/16 partially involuted;
normal .
3/16 involuted; normal.
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C42 RH. (Contd.).

Microscopic examination. (Contd.).

Ducts. : Lobules.
Level 2. - A. 16/16 normal 16/16 lactating; normal.

C. 16/16 normal 13/16 lactating; normal.
3/16 involuted; normal.

D. 16/16 normal. 16/16 lactating; normal.

E. 16/16 normal. 12/16 lactating; normal.,
: : 2/16 partially involuted;
normal .
2/16 involuted; normal.

Level 3. - A. 16/16 normal. 16/16 lactating; normal .
C.  16/16 normal. 16/16 lactating; normel.
'D. 16/16 normal. 16/16 lactating; normal.

E. 16/16 normal. 12/16 lactating; normal.
_ 2/16 partially involuted;
normal. '
2/16 involuted; normel.

supra-

smammary

lymph

node - eosginophils seattered through.

Summary. -
Ducts, normal throughout.

Lobules, 87% lactating; normal. _
1% lactating; severe acute; eosinophils
predominate in exudate.
12% involuted and partially involuted;
normal .
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C42 RH. (Contd.).

‘Post-mortem cultures from the tissues.

‘Direct ' Potassium tellurite .
blood Blood plate from blood plate from
plate. enrichment broth. enrichment broth.
Level 1. Sterile. n h Staph. Sterile.

Level 2. 3Sterile. Sterile. Sterile.

Level 3. JSterile. Sterile. Sterile.

Supra-

smamma 1y

lymph

node. Sterile. =n h Staph. Sterile.




