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INTRODUCTION

E arly  d ia g n o s i s  o f  bovine m a s t i t i s  i s  e s s e n t i a l  to  

enable  e f f i c i e n t  c u r a t iv e  m easures to  be c a r r ie d  out  

b efo re  th e re  i s  permanent damage to th e  s e c r e t i n g  t i s s u e .  

Formerly, d ia g n o s i s  was based f o r  the  most p a r t  on the  

d e te c t io n  o f  s p e c i f i c  p a th o g en s , the  s o - c a l l e d  m a s t i t i s  

organism s, in  th e  m ilk .  The t o t a l  c e l l  c o n te n t  o f  the  

m ilk was not w id e ly  used f o r  d ia g n o s in g  the  d i s e a s e  

because many workers were o f  the o p in io n  th a t  the  

p resen ce  o f  l e u c o c y t e s  and o th e r  c e l l s  in  th e  m ilk ,  

even  in  la r g e  numbers, was o f  l i t t l e  or no p a t h o l o g ic a l  

s i g n i f i c a n c e ,  p a r t i c u l a r l y  in  absence o f  p a th og en ic  

organisms from the m ilk .  F urther , i t  was p o in te d  out  

th a t  such c e l l s  were alm ost always p r e se n t  i n  m ilk  and 

t h e i r  numbers v a r ie d  accord ing  to  d i f f e r e n t  f a c t o r s  

p a r t i c u la r ly  s ta g e  o f  l a c t a t i o n .  However, Malcolm,

King and Campbell (1942, 1944) found t h a t  the c e l l ,  

c o n ten t  o f  m id - la c t a t io n  m ilk  was a r e l i a b l e  c r i t e r i o n  

o f  m a s t i t i s .  They a l s o  showed th a t  su ch  m ilk  might 

c o n ta in  la r g e  numbers o f  c e l l s  even a lthou gh  no 

m a s t i t i s  organisms cou ld  be dem onstrated , a c o n d it io n  

r e fe r r e d  to  as  "non s p e c i f i c "  m a s t i t i s .  McFarlane, 

Blackburn, Malcolm and y/ilson (1949) found th a t  th e  

p r e s e n c e  /
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p resen ce  o f  a h ig h  c e l l  c o n te n t  in  th e  f o r e - m i lk  was 

alm ost in v a r ia b ly  a s s o c ia t e d  w i th  inflam m atory changes  

in  th e  mammary g lan d  as in d ic a t e d  by h i s t o l o g i c a l  

exam ination o f  th e  adder t i s s a e  post-m ortem * They a l s o  

dem onstrated th a t  the  c e l l  c o n ten t  o f  m ilk  c o r r e la t e d  

to  a much h ig h er  d egree  w i t h  th e  h i s t o l o g i c a l  f in d in g s  

post-mortem than d id  the  r e s u l t s  of th e  c u l tu r e  t e s t s  

o f  the m ilk .  This was due to  the f a c t  th a t  in  many 

in s ta n c e s  no m a s t i t i s  organism s were p r e s e n t  i n  the  

m ilk , even although i t s  c e l l  c o n te n t  was high and th e  

udder t i s s u e s  showed p a t h o l o g ic a l  changes post-m ortem . 

F urther , in  many o f  th e se  e a s e s  no pathogens were found  

i n  the  udder t i s s u e s  post-m ortem . Thus t h e s e  workers 

confirm ed th e  e a r l i e r  f in d in g s  o f  Malcolm e t  a l .  w ith  

regard  to the  occurrence o f  n o n - s p e c i f i c  forms o f  

m a s t i t i s .  Ghu (1949) a l s o  came to  the  c o n c lu s io n  th a t  

a high  c e l l  count was an i n d ic a t io n  o f  m a s t i t i s ,  and 

McEwan and Cooper (1947) employed t h i s  t e s t  f o r  th e  

d ia g n o s is  o f  m a s t i t i s .

In the above i n v e s t i g a t i o n s  a t t e n t i o n  was f o c u s s e d  

c h i e f l y  on the t o t a l  numbers o f  c e l l s  p r e s e n t  in  th e  

m ilk r a th e r  than on the ty p e s ,  but i t  was f e l t  d e s ir a b le  

th a t  in fo rm a tio n  be o b ta in e d  as to the ty p es  o f  c e l l s  in  

the m ilk  and t h e i r  s i g n i f i c a n c e  in  inflam m atory  

c o n d it io n s  /
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c o n d it io n s  o f  the udder. The p r e se n t  i n v e s t i g a t i o n  was 

th e r e fo r e  undertaken i n  which not o n ly  a t o t a l  c e l l  

count of the fo r e -m i lk  was made, but a l s o  a d i f f e r e n t i a l  

c e l l  count, o f  the polym orphs, lym phocytes and other  

c e l l s  p r e s e n t .  The udder t i s s u e s  were a l s o  examined  

post-mortem by h i s t o l o g i c a l  and b a c t e r i o l o g i c a l  m ethods.  

The b a c t e r i o l o g i c a l  exam in ation  o f  the m ilk  and o f  the  

udder t i s s u e  was c a r r ie d  out by th e  B a c te r io lo g y  

Department o f  the  West o f  S co t la n d  A g r ic u ltu r a l  C o l le g e .  

Two d i f f i c u l t i e s  were encountered  in  o b ta in in g  h e i f e r s  

fo r  exam ination : f i r s t ,  co m p a ra tiv e ly  few o f  th e se

animals showed any abn orm ality  in  the m ilk  during  th e  

f i r s t  l a c t a t i o n ,  and se c o n d ly  farm ers would not r e a d i ly  

p a rt  w ith  such anim als i f  they showed no c l i n i c a l  

ab n orm ality . T h ir teen  h e i f e r s  however, were o b ta in ed  

f o r  exam ination  o f  the udder p ost-m o rtem . Over 5 ,0 0 0  

m ilk  samples from h e i f e r s  and from o ld e r  an im als were 

examined. To a v o id  as f a r  a s  p o s s i b l e  the  c o m p lic a t in g  

f a c t o r  o f  tu b ercu lou s  m a s t i t i s ,  sam ples were o n ly  taken  

from tu b e r c u l in  t e s t e d  h erd s .
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METHODS

T ota l and, d i f f e r e n t i a l  c e l l - c o u n t s

P r e s c o t t  and Breed (1910) showed th a t  c e n tr i f u g in g  

o f  m ilk  samples to o b ta in  the  c e l l  count gave u n r e l ia b le  

r e s u l t s  as a la r g e  p r o p o r t io n  o f  the c e l l s  was r e ta in e d  

in  the cream and u n d er ly in g  skim m ilk .  They th e r e f o r e  

ev o lv ed  the d i r e c t  smear method.

At the commencement o f  the p r e s e n t  i n v e s t i g a t i o n  

P r e sc o tt  and B reed f s experim en ts were r e p e a te d ,  

although in  the p rep a r a tio n  o f  smears the cream was 

not t r a n s fe r r e d  d i r e c t l y  to  the m icroscope s l i d e ,  but 

d i lu t e d  w ith  c e l l - f r e e  skim or s e p a r a te d  m ilk .  The 

r e s u l t s  showed t h a t  not on ly  was a c o n s id e r a b le  

p r o p o r t io n  o f  the c e l l s  r e ta in e d  in  the cream and th e  

un derly ing  skim m ilk , but the p r o p o r t io n  o f  th e  c e l l s  

which were polymorphs v a r ie d  in  th e  cream and a t  

d i f  f e r e n t  l e v e l s  in th e  skim m ilk .  I t  was t h e r e f o r e  

d ec id ed , in  p r e p a r in g  smears f o r  both  t o t a l  and 

d i f f e r e n t i a l  c e l l  co u n ts ,  n o t  to  c e n tr i f u g e  th e  m ilk  

but to use in s t e a d  P r e s c o t t  and B reed1s d i r e c t  smear 

method. However, in s te a d  o f  m easuring the m ilk ,

0 .0 1 m l . ,  by means o f  a c a p i l l a r y  p i p e t t e ,  a c lo s e d  

platinu m  loop  o f  standard s i z e  was u sed . This 

method o f  measurement i s  much more r a p id  and co n ven ien t  

than /



than the  o th er  and. a c c o r d in g  to  the r e s u l t s  o f  an 

experim ent by Malcolm and S m i l l i e  (1942 , un pu blish ed )  

s e e  A ppend ix , the experim en ta l e r r o r  i s  n e g l i g i b l e .  

F urther , in s te a d  o f  Hewman!s s t a i n  the d i f f e r e n t i a l  

s t a in in g  method o f  Sheehan and S torey  (1947) was 

adopted u s in g  Sudan B lack . This dye s t a i n s  the  

cy to p la sm ic  g r a n u le s  o f  polymorphs and thus e n a b le s  

th e se  c e l l s  to be r a p id ly  y e t  a c c u r a t e ly  i d e n t i f i e d .

The fo l lo w in g  procedure was u s e d .  The m ilk ,  a f t e r  

b e in g  examined by c u ltu r e  methods, was im m ed iate ly  

fo r m a l is e d ,  one drop of 40 p er  c e n t ,  form aldehyde  

b e in g  added f o r  each 10 m l. o f m ilk .  This trea tm en t

n o t on ly  p reserv ed  the  m ilk  and f i x e d  th e  c e l l s  but a l s o  

h elped  to  p reven t the smears l e a v in g  the  s l i d e  during  

s t a i n i n g .  To prepare the  smears 0 .0 1  m l. o f  m ilk  was 

t r a n s f e r r e d  by means o f  a standard p la tinu m  lo o p  to  a 

m icroscope s l i d e  and smeared over an area  o f  one square  

c e n t im e tr e .  Four se p a r a te  sm ears, one from each  

quarter of the udder, were made on the same s l i d e .

These smears were d r ie d  on a l e v e l  h o t - p la t e  and 

d e f a t t e d  by immersion fo r  two m inutes in  t e t r a c h l o r -

:e th an e , th en  drained and d r ie d .  The d r ie d  smears
were /

f H ew le tt ,  F i l l a r  and R evis (1910) a l s o  fo r m a l is e d  
the m ilk  in  t h i s  way on th e  assum ption th a t  t h i s  
treatm ent in c r e a se d  the  number of c e l l s  in  the  
c e n tr i f u g e  d e p o s i t .



we re immersed in  Sudan B lack  B. s o l u t i o n  f o r  20 

m inutes and a fterw ard s  t r e a t e d  w ith  0 .1  p e r  c e n t ,  a c id  

a lc o h o l  f o r  30 seconds to  remove the s t a i n  from any 

f a t  g lo b u le s  th a t  had remained i n  the smear. The 

p r e p a r a t io n  was washed in  w a ter  f o r  two m inu tes,  

d ra in ed  and d r ie d ,  and c o u n te r s ta in e d  by Leishm anfs  

method.

The c e l l  count was c a r r ie d  ou t u s in g  a m icroscop e

g iv in g  an o i l  immersion f i e l d  w ith  a ra d iu s  o f  0 .0 9  mm.
2

The area  o f  th e  f i e l d  was th e r e fo r e  'Tl X 0 .0 9  sq.mm.

As the  smear measured 100 sq.mm. th ere  would be

100 f i e l d s  i n  the  w hole  smear, i . e .  ap p rox im ate ly  
Tt X 0 .0 9 2
4 ,0 0 0 .  The amount of m ilk  used i n  making th e  smear 

was /

x  1 .  Stock s o l u t i o n  o f  Sudan B lack .
Sudan B lack B. 0 .3  gram.
A bsolute  a lc o h o l  100 ml. 

l e a v e  the  s o l u t i o n  f o r  a few  days to  
a llo w  the dye to  d i s s o l v e .

2 .  Stock b u f f e r  s o l u t i o n .
Phenol 16 gram.
Absolute a lc o h o l  30 m l.
Sodium hydrogen phosphate (Ua*? HPo^) 0 .3  gram.
D i s t i l l e d  w a te r  100 m l.

Make se p a r a te  s o l u t i o n s  o f  th e  phenol i n  the  
a b s o lu te  a lc o h o l  and o f  the sodium hydrogen  
phosphate in  the d i s t i l l e d  w ater and th e n  mix 
the  two s o l u t i o n s .  For s t a in in g  pu rp oses  
40 m l. o f  the b u f f e r  s o l u t i o n  i s  mixed w ith  
60 m l. o f  th e  s to c k  s o l u t i o n  o f  Sudan B la ck .  
The s t a i n  can be used  a t  on ce .
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was 0 .0 1  m l. and th e r e fo r e  4 ,0 0 0  f i e l d s  would he 

e q u iv a le n t  t o  t h i s  amount o f  mills: or 4 0 0 ,0 0 0  f i e l d s  

to  1 m l. o f  m ilk .  In e s t im a t in g  the t o t a l  number o f  

a l l  types  o f  c e l l s  p r e s e n t ,  the c e l l s  i n  40 f i e l d s  

were cou n ted , and the r e s u l t  m u l t ip l i e d  by 1 0 ,0 0 0

(number of f i e l d s  per  m l. m ilk  .  4 0 ,0 0 0  „ )
(number o f  f i e l d s  counted  io 1 0 ,0 0 0 j

In making the d i f f e r e n t i a l  c e l l  counts th ree  

t a l l y  counters were used , th e  f i r s t  f o r  g r a n u la r  c e l l s

i . e .  polymorphs, the second f o r  lym phocytes and the  

t h ir d  f o r  a l l  o th e r  c e l l s  (m ostly  e p i t h e l i a l  c e l l s ) .  

The count was continued  u n t i l  a t  l e a s t  100 c e l l s  had 

been reco rd ed , and the p ercen ta ge  o f  the  th r ee  types  

o f  c e l l s  o b ta in ed .

The specim ens o f  m ilk  were a ls o  examined f o r  

t o t a l  c e l l  c o n te n t  by the B a c te r io lo g y  Department 

o f  the West o f  S co tlan d  A g r ic u ltu r a l  C o l le g e ,  but  

in  t h i s  c a se  the sam ples were t e s t e d  p r io r  to  

treatm ent w ith  fo r m a lin ,  and the smears were s t a in e d  

by Newman’s rea g en t  in s te a d  o f  Sudan B lack  B. The 

c e l l s  were counted a t  the C ollege  by means o f  a 

m icroscope g iv in g  an o i l  immersion f i e l d  w ith  a r a d iu s  

o f  0 .1  mm.; t h i r t y  f i e l d s  were counted and the  r e s u l t  

m u lt ip l i e d  by a f a c t o r  o f  10 ,000  to  g iv e  th e  t o t a l  

c e l l  /



c e l l  c o n ten t  per  m l.

To enable  a comparison to  be made betw een  the  

c e l l  counts ob ta in ed  by the two la b o r a t o r i e s  313  

d u p l ic a te  specim ens o f  m ilk  were t e s t e d ,  th e  one 

specimen o f  th e  p a ir  being  examined by the  C o lleg e  

la b o r a to r y  and th e  o th e r  by the  a u th o r ’s  la b o r a to r y .

The r e s u l t s  are g iv e n  in  Table 1 .  I t  w i l l  be seen  

from the t a b le  t h a t  the  C o llege  la b o r a to r y  found th a t  

176 o f  th e  specim ens had c e l l  counts of l e s s  than

10 0 ,000  p e r  m l. and the author o b ta in ed  s i m i la r  r e s u l t s  

f o r  165 o f  th e se  sp ecim ens, i . e .  94 p e r  c e n t .  The 

C ollege  la b o r a to r y  a l s o  found th a t  5£ specim ens had 

counts between 1 0 0 ,0 0 0  and 500 ,000  p er  m l . ,  whereas  

the  author o b ta in ed  s im i la r  r e s u l t s  f o r  34, or 65 p er  

c e n t . ,  o f  th ese  sp ec im en s. F in a l l y ,  o f  th e  85 

specim ens which were shown by th e  C o lleg e  to  c o n ta in  

more than 500 ,000  c e l l s  per m l . ,  74, i . e .  87 p er  c e n t . ,  

were found by the author to  g iv e  s im i la r  r e s u l t s .  

A ccord in g ly , th e r e  was c lo s e  agreement between th e  

r e s u l t s  o b ta in ed  by th e  two l a b o r a t o r i e s ,  th e  d i f f e r e n c e  

b e in g  no g r e a te r  than could  be a s c r ib e d  to ord in ary  

random e r r o r .  This i s  confirm ed by the f a c t  th a t  i f  

the r e s u l t s  o f the independent t e s t s  o f  313 samples  

are shown se p a r a te ly  f o r  each la b o r a to r y ,  as
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in  Table S, th ere  i s  p r a c t i c a l l y  no d i f f e r e n c e  betw een  

the number o f  specim ens f a l l i n g  in t o  the v a r io u s  g ro u p s .  

This i s  in  agreement w ith  the r e s u l t s  ob ta in ed  by 

Malcolm and S m i l l i e  (See ip p en d ix  E ), who i n  a s i m i l a r  

experim ent found th ere  was no s i g n i f i c a n t  d i f f e r e n c e  

i n  the counts o b ta in ed  by two la b o r a t o r ie s *

Culture t e s t s  

These were c a r r ie d  out by the B a c t e r io lo g y  

Department o f  the West o f  S co tlan d  i g r i c u l t u r a l  

C ollege  accord ing  to th e  fo l lo w in g  procedure* In  th e  

ease  o f  specim ens o f  m ilk  approx im ate ly  0 .0 1  m l. was 

spread o v er  h a l f  the  su r fa c e  o f  a 4 in ch  b lo o d  agar  

p l a t e .  The v a r io u s  c o lo n ie s  d e v e lo p in g  were examined  

and ty p ed , and su b c u ltu r e s  were made. S tr e p to c o c c i  

were c l a s s i f i e d  a c co r d in g  to  L a n c e f ie ld  and M in e t t fs  

groupings and were a l s o  typed  a ccord in g  to h ea t  

r e s i s t a n c e  and a c t io n  on a e s c u l in ,  a r g in in e ,  sodium  

h ip p u ra te ,  i n u l i n ,  s a l i e i n ,  m a n n ito l ,  l i tm u s  m ilk ,  e t c .  

Thosewhich d id  not be long  to L a n c e f i e ld ’s Group B or C, 

a s  determ ined by p r e c i p i t i n  t e s t s ,  or having c u l t u r a l  

or b ioch em ica l c h a r a c te r s  o f  S t r .  a g a l a c t i a e ,

S t r .  d y s g a la c t ia e ,  S t r .  u b e r is  or S tr .  b o v is  were 

r e fe r r e d  to  as " a ty p ic a l  s t r e p t o c o c c i ."  S ta p h y lo c o c c i  

were typed acco rd in g  to  p r o d u ct io n  o f  p igm ent, 

c o a g u la s e , /
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c o a g u la se ,  h a e m o ly s is ,  and i n  some o a se s  f e r m e n ta t io n  

o f  m a n h ito l .

In a d d i t io n  to  the above procedure where w eek ly  

t e s t s  of m ilk  from f i r s t  l a c t a t i o n  h e i f e r s  were b e in g  

c a r r ie d  o u t ,  p l a t e s  of Edwards c r y s t a l  v i o l e t  b lood  

agar medium (Edwards, 1933) were poured, u s in g  0 .1  m l. 

o f  the specim ens as inoculum . S tr e p to c o c c i  c o lo n ie s  

which deve lop ed  in  t h i s  medium were typed  i n  the  same 

way as  th o se  on the d i r e c t  blood p l a t e s .

In examining the udder t i s s u e ,  c u l t u r e s  o f  the  

organism s were o b ta in ed  by the fo l lo w in g  p ro ced u re .  

Approximately 3 grams, o f  the t i s s u e  was e m u l s i f i e d  

in  broth  and 0 .0 1  m l. o f  the broth  s tro k ed  w i th in  a 

few hours on b lood  ag ar . The remainder o f  the  

b o u i l lo n  was in cu b ated  a t  37°0  o v ern ig h t  and th e n  

stro k ed  on p l a t e s  o f  b lo o d  agar and r o t .  t e l l u r i t e  

blood  a g a r . The v a r io u s  c o lo n ie s  d e v e lo p in g  were 

examined and ty p ed  i n  th e  same way as f o r  th e  m ilk  

c u l t u r e s .

E stim ation  o f  e l e c t r i c a l  c o n d u c t iv i ty

Many m ilk  sam ples, in  a d d i t io n  to  the  o th e r  t e s t s ,  

were examined f o r  e l e c t r i c a l  c o n d u c t i v i t y , th e  t e s t  

b e in g  c a r r ie d  out by means o f  an I .  S. I .  Rapid 

Abnormality /
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Abnormality M eter .x As the e l e c t r i c a l  c o n d u c t iv i t y  

v a r i e s  accord in g  to  th e  number o f  f a c t o r s ,  e#g# 

in d iv id u a l  cow, s ta g e  o f  l a c t a t i o n ,  e t c .  more 

im portance was a t ta c h e d  to  the d i f f e r e n c e s  between  

the r e s u l t s  o f  th e  m ilk  from in d iv id u a l  q u a rters  

than to  the  a b s o lu te  r e a d in g s .

Post-mortem exam in ation  o f  the udder

S h is  was c a r r ie d  out by the procedure  e v o lv e d  

by McFarlane e t  a l .  (1 9 4 9 ) .  She g land  was d iv id e d  

in to  r ig h t  and l e f t  h a lv e s  and f r o z e n .  Each h a l f  

was then s u b je c te d  to  m u lt ip le  h o r iz o n ta l  s l i c i n g ,  

and as a r u le  fo u r  or f i v e  b lo c k s  o f  t i s s u e  were  

taken  from s l i c e s  a t  each o f  three  d i f f e r e n t  l e v e l s  

in  every  quarter  fo r  h i s t o l o g i c a l  exam ination# At 

the  same tim e m a ter ia l  fo r  b a c t e r i o lo g i c a l  exam ination  

was obta ined  by means o f  a s t e r i l e  u t e r in e  c u r e t t e  

from the seared  su r fa c e  of th e  s l i c e  im m ediate ly  above  

th a t  from which the b lo c k s  of t i s s u e  were removed#

She se a r in g  was c a r r ie d  out by r ep ea ted  a p p l ic a t io n s  

of p a in t  sc ra p er s  brought to  b r ig h t  red  h ea t in  th e  

flame o f  a blow-lam p. Later t h i s  procedure was 

m o d if ie d /

x  I n d u s tr ia l  and S c i e n t i f i c  Instrum ents L t d . ,  
133 /5  Luston Hoad, London, H.W. 1 .
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m od ified  and th e  m a te r ia l  f o r  b a c t e r i o l o g i c a l  

exam ination  was o b ta in ed  by se a r in g  th e  l a t e r a l  

su r fa c e  o f  the fr o z e n  u n s l i c e d  g la n d  and ta k in g  

sam ples from i t  by means o f  t w i s t  d r i l l  h e ld  in  

a hand b r a c e .  Specimens were taken  as  a r u le  i n  t h i s  

way from th ree  l e v e l s  in  each  q u a r te r ,  the d r i l l  

being in s e r t e d  in  th ree  d i f f e r e n t  d i r e c t io n s  a t  each  

l e v e l • This method had th e  advantage over the  

c u r e t t in g  method in  th a t  i t  l e s s e n e d  the r i s k  o f  

con ta m in a tio n . I t  d id  n o t ,  however, g iv e  m a te r ia l  

from such a wide su r fa c e  as the o th e r  method. The 

m a te r ia l  was examined f o r  b a c t e r ia  as a lre a d y  

d e sc r ib e d  under c u l t u r e  t e s t s  (See page 9 ) .

B locks o f  t i s s u e  were th e n  c u t  from th e  s l i c e s  

from three d i f f e r e n t  l e v e l s  o f  each q u a r te r .  The 

s l i c e  taken from the low est  p a r t  o f  th e  q u arter  was 

termed l e v e l  1; t h a t  from the m iddle  o f  the q u arter  

l e v e l  2-; and t h a t  from the  top o f  the q.uarter l e v e l  3; 

(See f ig u r e  1 ) .  The p a r t i c u la r  r e g io n  o f  th e  l e v e l  

from which the b locks of t i s s u e  were removed was 

d e s ig n a te d  by a l e t t e r ;  A f o r  the c e n tr a l  r e g io n  o f  

the q u a r te r , B f o r  the r e g io n  o f  the  ju n c t io n  o f  the  

fo r e  and hind q u a rter , C f o r  the a n g le  o f  the  

q u arter , D fo r  th e  l a t e r a l  border and E f o r  the m edial  

border . /
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"border. The shape of the b lo ck  was v a r ie d  a cco rd in g  

to  the r e g io n  o f  the l e v e l  from which i t  was ta k e n .

Thus a square b lo ck  was c u t  from r e g io n  A; a 

t r ia n g u la r  b lock  from r e g io n  C; a tru n c a ted  r i g h t -  

rangled t r ia n g u la r  b lock  from r e g io n  D; a tru n c a ted  

i s o s c e l e s  t r ia n g u la r  b lo ck  from r e g io n  E and a 

r ec ta n g u la r  b lo c k  from r e g io n  B. (See f ig u r e  2 ) .

B locks of t i s s u e  were a ls o  removed from th e  w a l l  o f  

the c i s t e r n  o f  th e  g lan d  and from the supra-mammary 

lymph node, the b lo c k  in  the l a t t e r  case  b e in g  r e f e r r e d  

to as B.M.L.G. Owing to the  d i f f i c u l t y  o f  d e f in in g  

the ju n c t io n  o f  the fo re  and hind q u a r te r s ,  b lo c k s  o f  

t i s s u e  were r a r e ly  taken from the B r e g io n  and t h e r e ­

f o r e  the same shape o f  b lo c k ,  i . e .  a r e c ta n g u la r  one,  

was o c c a s io n a l ly  used in  ta k in g  specim ens o f  l e s i o n s  

found in  o th e r  a r e a s .  In q u arters  o f  sm a ll  d im ensions  

only  a l im i t e d  number o f  b lo c k s  was taken from each  

s l i c e  and w ith  very  sm all q u arters  s l i c e s  from o n ly  

one or two l e v e l s  were examined. As the b lo c k s  o f  

t i s s u e s  were s t i l l  f r o z e n  when immersed in  f i x a t i v e  

the d i f f e r e n t  shapes were r e t a in e d .

To avoid  c o n fu s io n ,  b lo ck s  from d i f f e r e n t  

qu arters  were s t a in e d  d i f f e r e n t  c o lo u r s  by adding a 

few  drops o f  dye to  the f i x a t i v e .  Thus l i g h t  g r ee n  

s t a i n  /
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s t a i n  was used fo r  th e  l e f t  fo r e  q u a rter;  o r a n g e s  

f o r  th e  r ig h t  fo r e  qu arter  and a c id  f u e h s in  f o r  the  

r ig h t  hind q u a r te r .  The l e f t  hind q u a rter  was l e f t  

u n sta in e d .

The t i s s u e  was f i x e d  in  4 p er  c e n t ,  formaldehyde  

f o r  two days, and then in  a s o l u t i o n  o f  s a t u r a t e d  

c o r r o s iv e  su b lim ate  from fo u r  to  s i x  d a y s .  I t  was 

then dehydrated in  80 p e r  c e n t ,  s p i r i t  f o r  fo u r  hou rs ,  

fo l lo w e d  by 8 p er  c e n t ,  phenol m eth y la ted  s p i r i t  

o v e r -n ig h t  and two changes o f  a b s o lu te  a lc o h o l  th e  

n ext  day. I t  was now c le a r e d  by l e a v in g  o v e r -n ig h t  

in  a mixture o f  eq u a l p a r ts  o f  a b s o lu te  a lc o h o l  and 

b e n z o l .  Uext morning i t  was t r e a t e d  f o r  fo u r  hours  

w ith  b e n z o l ,  the benzo l b e in g  renewed a f t e r  two h o u rs .  

Snbedding in  p a r a f f in  wax took p la c e  i n  th r e e  s ta g e s  

l a s t i n g  f o r  fo u r  h ou rs , o v e r n ig h t ,  and one hour, 

r e s p e c t i v e l y .  The t i s s u e  was th e n  b lock ed  in  f r e s h  

p a r a f f in  wax. S e c t io n s  o f  7 t o  8 u were cut on a 

Cambridge ro ck er  microtome and s t a in e d  w ith  

haematox^lyn and e o s i n .  R e p r e se n ta t iv e  s e c t io n s  from  

each quarter were s ta in e d  r e s p e c t i v e l y  by the  f o l lo w in g  

m ethods:- p ic r o -M a llo r y ; i f e i g e r t fs e l a s t i c a  s t a in ;  

Gordon and Sw eetfs method f o r  r e t ic u lu m ; ca rb o l  

chromotrope and m ethylene b lue  f o r  e o s in o p h i l s ;  Unna 

Pappenheim /
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Pappenheim f o r  plasma c e l l s ;  and Gram’ s  s t a i n  and 

c a rh o l  t h io n in  f o r  organism s.

The m acroscopic  exam in ation  o f  th e  t i s s u e  was 

not c a r r ie d  out u n t i l  the s l i c e s  had heen a l lo w ed  

to  thaw.
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THE CELLS 13? MILK

T otal c e l l  co n ten t  

In th e  e a r ly  p a r t  o f  the p r e s e n t  cen tu ry , the  

c e l l  count was used hy many p u b l ic  h e a l t h  w orkers as  

an i n d i c a t i o n  o f  th e  h y g ie n ic  q u a l i t y  o f  m ilk .  There 

was doubt, however, as to  the e x a c t  s i g n i f i c a n c e  o f  th e  

v a r io u s  ty p es  o f  c e l l s  p r e s e n t ,  p a r t i c u l a r l y  whether  

they  c o n s t i t u t e d  pus o r  n o t .  Thus P ennington  and 

Roberts (1908) assumed th a t  a l l  c e l l s  found in  m ilk  

were l e u c o c y t e s  o r  pus c e l l s ,  and th e r e fo r e  concluded  

th a t  75 per c e n t ,  o f  cows towards the end o f  l a c t a t i o n  

showed pus in  th e  m ilk .  On the o th e r  hand, R evis  (1908)  

thought th a t  even normal m ilk  cou ld  c o n ta in  many 

l e u c o c y t e s  and th a t  thus they  were o f  no p a t h o lo g ic a l  

s i g n i f i c a n c e . H ew le tt ,  V i l l a r  and R evis  (1909) were o f  

th e  op in ion  th a t  the m ajo r ity  o f  c e l l s  in  m ilk  d i f f e r e d  

c o n s id er a b ly  from l e u c o c y t e s ,  and th a t  a lthou gh  th ere  

were many m u lt in u c le a te  c e l l s  p r e s e n t ,  they were n ot  

polymorphs, and p h a g o c y to s is  o f  b a c t e r ia  was p r a c t i c a l l y  

a b se n t .  In the f o l lo w in g  year  th e  same workers (1910)  

examined 100 smears from the m ilk  of s i x  cows and ob serv ­

e d  no c e l l s  resem bling  polymorphs and concluded th a t  

the  main c e l l s  in  m ilk  were e p i t h e l i a l .  They found h ig h  

c e l l  counts to  be due m ain ly  to the p resen ce  o f  la r g e  

numbers /
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numbers o f  m u lt in u o le a r  c e l l s .  I t  I s  worthy o f  n o te  

th a t  th e s e  workers added s i x  drops o f  form aldehyde  

to  each 60 m l, o f  m ilk  on the assum ption th a t  t h i s  

in c r e a se d  the number o f  c e l l s  i n  the  c e n tr i f u g e  

d e p o s i t .  This p r a c t i c e  would tend to p r e - f i x  any 

polymorphs p r e se n t  and thus cause them to  appear much 

sm a ller  than in  b lo o d  f i l m s .  Savage (1910) found  

l e u c o c y t e s  in  m ilk  a t  a l l  s t a g e s  o f  l a c t a t i o n .  He 

r e c o g n ise d  polymorphs, lym phocytes and la r g e  l e u c o c y t e s ,  

and noted up to  70 p e r  c e n t ,  o f  th e  l a s t  named i n  the  

m ilk  o f  cows a t  the end o f  l a c t a t i o n .  S c a n n e ll  (1912)  

s t a t e d  th a t  l e u c o c y t e s  p r e se n t  in  sm a ll  numbers i n  m ilk  

d id  n o t  c o n s t i t u t e  pus, but o n ly  i f  th ey  were abundant 

o r  a s s o c ia t e d  w ith  s t r e p t o c o c c i .  Breed (1914) thought  

th a t  the c e l l s  in  m ilk  were le u c o c y t e s  and e p i t h e l i a l  

c e l l s .  C arr ier-Jon es  (1924) was n o t  o f  the  o p in io n  

th a t  the presen ce  o f  a c t iv e  polymorphs in  m ilk  c o n s t i t ­

u t e d  pu s, but on ly  dead polym orphs. B o u rg eo is  (1927)  

s t a t e d  th a t  in  normal m ilk the r a t i o  o f  m u lt in u c le a r  

c e l l s  to  mononuclear was app rox im ate ly  1 : 1 .  In an 

in v e s t i g a t io n  o f  bovine m a s t i t i s  C herrington , Hansen 

and H alversen  (1933) d is c u s s e d  th e  v a lu e  o f  th e  

r e la t io n s h ip  o f  the  l e u c o c y te  co n ten t  o f  m ilk  to  the  

b a c t e r i a l  count and concluded th a t  normal m ilk  

c o n ta in ed  /



- 18 -

co n ta in ed  l e s s  than 5 0 ,0 0 0  e e l l s  per m l*, hut th a t  m ilk  

from cows h av in g  c l i n i c a l  m a s t i t i s  in v a r ia b ly  showed 

more than 1 0 0 ,0 0 0  c e l l s  p er  m l. Holm (1934) s t a t e d  th a t  

normal m ilk  co n ta in ed  on ly  la r g e  and sm a ll  ly m p h ocytes ,  

and th a t  polymorphs and monocytes were p r e se n t  o n ly  in  

m ilk  from cows s u f f e r in g  from m a s t i t i s .

From th e  r e s u l t s  o f  th e  p r e s e n t  i n v e s t i g a t i o n ,  i t  

i s  p o s s ib l e  to  a s s e s s  the v a lu e  o f  the f i n d in g s  o f  th e se  

e a r l i e r  w o rk ers . For in s ta n c e ,  P ennington  and Roberts  

(1908) were in  e rr o r  in  s t a t i n g  th a t  75 p er  c e n t ,  o f  

cows show pus in  the m ilk a t  th e  end o f  l a c t a t i o n ,  f o r  

a lth o u g h  a t  t h i s  s t a g e ,  la r g e  numbers o f  c e l l s  are as a 

r u le  p r e s e n t ,  th e s e  are mainly n o n -v a c u o la te d  or  

v a c u o la te d  e p i t h e l i e a l  c e l l s ,  and not pus c e l l s .  The 

f in d in g s  of R evis  (1908) th a t  polymorphs and e p i t h e l i a l  

c e l l s  occur in  normal m ilk  i s  i n  agreement w ith  th e  

r e s u l t s  o f  the  p r e s e n t  i n v e s t i g a t i o n .  The f a i l u r e  o f  

H ew lett e t  a l . (1909) to  f in d  polymorphs in  m ilk  appears  

to  be due to  the f a c t  th a t  th ey  t r e a t e d  the m ilk  w ith  

formaldehyde and d id  not r e a l i s e  th a t  t h i s  caused  an 

apparent r e d u c t io n  in  the s i z e  o f th ese  c e l l s .  The 

c e l l s  which accord in g  t o  Savage (1910) are la r g e  

l e u c o c y t e s  and c o n s t i t u t e  70 per c e n t ,  o f  the  c e l l s  

in  m ilk  from cows at the end o f  l a c t a t i o n  are not  

l e u c o c y t e s  /
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l e u c o c y t e s  but v a c u o la te d  and n o n -v a cu o la te d  e p i t h e l i a l  

c e l l s .  S c a n n e l l ^  o b s e r v a t io n  (1912) th a t  a few  

l e u c o c y t e s  in  m ilk  do n o t  c o n s t i t u t e  pus i s  i n  agreement 

w ith  the p r e s e n t  work. This a l s o  a p p l i e s  to  th e  

f in d in g s  o f  Breed (1914) th a t  th e  m ilk  c o n ta in s  

l e u c o c y t e s  and e p i t h e l i a l  c e l l s .  The sta tem en t o f  

\ fa r r ie r -Jones (1924) th a t  polymorphs must be dead  

b e fo re  pus i s  c o n s t i t u t e d  i s  open to  q u e s t io n .

B o u r g e o is 's  (1927) sta tem en t t h a t  m u lt in u c le a r  and 

mononuclear c e l l s  are p r e se n t  in  th e  r a t i o  o f  approx­

i m a t e l y  1 .1  i n  normal m ilk  may be tr u e ,  but t h i s  r a t i o  

a l s o  occu rs in  c e r t a in  s t a g e s  o f  m a s t i t i s .

The r e s u l t s  of the work c a r r ie d  out by Malcolm  

e t  a l .  (1942, 1944) and a lso  by McFarlane e t  a l .  (1949)  

confirm  th e  c o n c lu s io n s  o f  Cherrington e t  a l .  (1933)  

t h a t  th e  t o t a l  c e l l  count o f  m ilk  i s  a v a lu a b le  c r i t e r i o n  

o f  m a s t i t i s .  They c la im  th a t  a p e r s i s t e n t l y  h igh  

in c id e n c e  of c e l l s ,  p a r t i c u la r ly  polymorphs i n  the case  

o f  m id - la c t a t io n ,  i s  a d e f i n i t e  i n d ic a t io n  o f  an 

inflam matory c o n d i t io n ,  even  a lthou gh  no organism s can 

be found in  th e  m ilk .  McFarlane e t  a l .  (1949) have 

shown th a t  in  54 qu arters  examined f o r  m a s t i t i s  by means 

o f  ante-mortem c e l l  count o f  th e  m ilk  and post-m ortem  

h i s t o l o g i c a l  exam ination  o f  th e  udder t i s s u e  the  

f in d in g s  /
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f in d in g s  agreed  in  92 p er  cen t#  of o a s e s ,  and th a t  w ith  

cows i n  m i d - la c t a t io n ,  h ig h  c e l l  cou n ts  (over  1 0 0 ,0 0 0  

p e r  ml#) p e r s i s t i n g  f o r  s e v e r a l  weeks were in v a r ia b ly  

a s s o c ia t e d  w ith  p a t h o l o g ic a l  changes i n  the q u a r te r .

They a l s o  found th a t  h i s t o l o g i c a l l y  n e g a t iv e  q u a r te rs  

had c o n s i s t e n t l y  low  c e l l  counts throughout b o th  th e  

cu rren t and p r e v io u s  l a c t a t i o n s .  F u rth er , o f  31 

q u arters  which were p a t h o l o g ic a l l y  p o s i t i v e ,  94 p er  

c e n t ,  gave h ig h  c e l l  c o u n ts ,  but on ly  48 p er  c e n t ,  gave  

p o s i t i v e  c u ltu r e  t e s t s  o f  th e  m ilk ,  p r o v id in g  e v id e n c e  

o f  the  f a c t  t h a t  in  h igh  p r o p o r t io n  o f  e a s e s  o f  

m a s t i t i s ,  amounting in  th a t  i n v e s t i g a t i o n  to  51 per  

c e n t . ,  no organisms may be found in  th e  m i lk .  They, 

however, su g g es ted  th a t  a c e l l  count o f  1 0 0 ,0 0 0  p e r  m l. 

by i t s e l f  sh ou ld  n o t  be tak en  as  pathognomonic o f  

m a s t i t i s .  They r e c o g n ise d  t h a t  th e re  may be a c o n s id e r ­

a b l e  r i s e  in  c e l l  count due t o  f a c t o r s  o th e r  than  

m a s t i t i s ,  e . g .  unduly lo n g  r e t e n t i o n  o f  m ilk  in  the  

udder, or some a f f e c t i o n  o f  the  g e n e r a l  h e a l t h ,  but in  

such c a s e s  a l l  the q u arters are l i k e l y  to be a f f e c t e d  

s i m i l a r l y .  T h erefore, in  in t e r p r e t in g  the  r e s u l t s  o f  

th e  c e l l  count t e s t  as much importance was a t ta c h e d  by 

them to marked d i f f e r e n c e s  between th e  c e l l  count o f  

th e  fo u r  q u a rters  as to th e  a b so lu te  f i g u r e s ,  p a r t i c u l a r ­

l y  /
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p a r t i c u la r ly  where the cou n ts  are l e s s  than 5 0 0 ,0 0 0  

per  ml* and a l s o  where the sam ples are from o ld  cows* 

F urther, in  r o u t in e  a d v iso r y  work a c e l l  count o f

1 0 0 ,0 0 0  p er  ml* may not le a v e  s u f f i c i e n t  margin f o r  

s a f e t y  and a count o f  200 ,0 00  or 2 5 0 ,0 0 0  p e r  ml* would  

he p r e fe r a b le *  In M alcolm’ s and in  M eFarlane’ s i n v e s t i g ­

a t i o n s  (Malcolm e t  a l .  1942, 44 McFarlane e t  a l*  1 9 4 9 ) ,  

no attem pt was made to  determ ine the  numbers o f  the  

d i f f e r e n t  c e l l s  p r e s e n t ,  the d ia g n o s i s  b e in g  based  

sim ply  on the t o t a l  c e l l  c o u n t .  Thus w h ile  i t  was 

shown th a t  the t o t a l  c e l l  count was a most r e l i a b l e  

c r i t e r i o n  f o r  the d ia g n o s is  o f  m a s t i t i s ,  i t  was f e l t  

th a t  in  the p r e se n t  i n v e s t i g a t i o n ,  a d i f f e r e n t i a l  c e l l  

count should  be c a r r ie d  out to  determ ine w hether  

a d d i t io n a l  in form ation  c o u ld  be o b ta in ed  f o r  d ia g n o s t i c  

p u rp o se s .

D i f f e r e n t i a l  c e l l  co n ten t  

¥ a r r ie r -J o n e s  gave a d e t a i l e d  d e s c r ip t io n  o f  th e  

c e l l s  found in  bovine m ilk  {V a rr ier -J o n es  1 9 2 4 ) .  To 

co n cen tra te  the c e l l s ,  he c e n tr i fu g e d  the m ilk  i n  two 

s t a g e s .  10 m l. o f  the m ilk  was f i r s t  c e n tr i f u g e d  i n  a 

graduated tube a t  3 ,0 0 0  r e v o lu t io n s  p e r  minute f o r  10 

m in u tes ,  and th e  cream and u n d e r ly in g  skim m ilk  removed 

l e a v in g  /
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l e a v in g  o n ly  0 .5  m l. o f  l i q u i d  above the d e p o s i t  i n  

th e  tu b e .  The d e p o s i t  was th e n  re suspended in  th e  

r e s id u a l  f l u i d  and drawn up in to  a c a p i l l a r y  p i p e t t e .  

The end of the p i p e t t e  was now s e a l e d  and f u r th e r  

sp in n in g  c a r r ie d  out to  b r in g  the c e l l s  to  th e  bottom .  

Film s o f  th e  d e p o s i t  were made, a llo w ed  to  dry and then  

s t a in e d  a t  once by Jen n er’ s method.

V a rr ier -Jon es  d escr ib ed  n ine ty p es  o f  c e l l s .

1 •  The f i n e l y  g ran u la r  e o s in o p h i l  c e l l

This c e l l  was polym orphonuclear, round o v a l  or  

even i r r e g u la r  in  o u t l in e  w ith  c le a r  cytop lasm  f i l l e d  

w ith  p in k - s t a in e d  g r a n u le s .  I t  was from 10 -  12 u i n  

diam eter and was observed to  be d i s t i n c t l y  p h a g o c y t ic .  

This c e l l  was c o n s t a n t ly  found in  m ilk , a lthou gh  in  

v ery  sm a ll  numbers in  normal m ilk .  However la r g e  

numbers were p r e s e n t  in  milk from inflam ed q u a r te r s .

2 .  The c o a r s e ly  gran u lar  e o s in o p h i l  c e l l

This was 10 -  13 u in  d iam eter , was o v a l  or round 

in  shape, and the cytop lasm  was c l o s e l y  studded w ith  

deep pink g r a n u le s ,  each measuring a s  much as 0 .5  u .

The nu cleu s was k id n ey-sh ap ed  or lo b e d .

3• The la r g e  mononuclear le u c o c y te

This was one of th e  l a r g e s t  c e l l s  found by 

V a rr ier -J o n es  /
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V a r r ie r -J o n e s  in  cow s1 m ilk  but he d id  not g i v e  i t s  

s i z e .  I t  would appear, however, from F igu re  3 in  h i s  

a r t i c l e  th a t  t h i s  c e l l  was la r g e r  than a polymorph and 

about tw o - th ir d s  th e  s i z e  o f  a f a t - l a d e n  e p i t h e l i a l  

c e l l ,  i . e .  i t  was about 15 u in  d ia m e ter .  I t  was round 

or o v a l ,  and in v a r ia b ly  s t a in e d  dark b lu e ,  th e  s t a i n ,  

however, b e in g  un even ly  d i s t r ib u t e d  and g iv in g  the  

appearance o f  a ta n g le d  thread throughout the  su b s ta n c e  

o f  the c e l l .  According to  V a rr ier -J o n es  t h i s  thread  

r e p r e se n te d  th e  n u c le u s  and i t  a lm ost co m p le te ly  f i l l e d  

the  c e l l ,  th e r e  b e in g  on ly  a tr a c e  o f  p a le  b lu e  

cytoplasm  e i t h e r  to  one s id e  o f  i t  or a l l  round i t .  

th e se  c e l l s  were in v a r ia b ly  observed in  cow s1 m ilk  

som etim es being a prominent f e a tu r e  in  the s t a in e d  f i l m .

4 .  fhe lym phocyte

This was a sm all b lu e  c e l l  which as a r u l e  s t a in e d  

d e e p ly ,  the cytoplasm  form ing a t h i n  r in g  o f  l i g h t  b lue  

co lo u r  around the d eep ly  s ta in e d  n u c le u s .  I t  v a r ie d  in  

s i z e  from 2 -  4 u but was as a r u le  about 3 u . I t  was 

f a i r l y  numerous in  normal m ilk , a lth o u gh  the  numbers 

observed v a r ie d  w ith  d i f f e r e n t  breed s of c a t t l e .

-k e b a so p h il  c e l l  

This c e l l  was S -  10 u i n  d iam eter , was a lm ost  

c ir c u la r  but o c c a s io n a l ly  o v a l .  The la r g e  round or  

o v a l  /
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o va l n u e leu s  occu p ied  tw o - th ir d s  o f  th e  c e l l ,  and was 

always mononuclear. The cy top lasm  was c l e a r  and 

tra n sp a ren t w ith  ir r e g u la r  dark "blue g r a n u le s  s c a t t e r e d  

uneven ly  th rou gh ou t. I t  was r a r e ly  found i n  m ilk ,

"being absent from normal m ilk ,  but o c cu rr in g  in  sm a ll  

numbers under e e r t a in  abnormal c o n d i t i o n s .

6 .  the la r g e  n e u tr o p h i l  c e l l ,

t h i s  c e l l  was 5 -  9 u i n  d iam eter  and was e x trem e ly  

r a r e .  I t  was o v a l  in  shape and on rare  o c c a s io n s  round* 

The cytop lasm  was s ta in e d  a f a i n t  b lu e  throughout, t u t  

was f i l l e d  w ith  v e ry  f i n e  mauve g r a n u le s ,  e x c e p t  in  th e  

r e g io n  o f  the n u c le u s .

7 .  l e d  b lood  c o r p u sc le s

These were in v a r ia b ly  p r e se n t  i n  cows' m ilk ,  though  

i n  ex trem ely  sm a ll  numbers under normal c o n d it io n s *

S# la r g e  e p i t h e l i a l  c e l l s

These c e l l s  were a lm ost a lw ays p r e s e n t .  They were 

round or o v a l  and v a r ie d  g r e a t l y  in  s i z e  some m easuring  

as  Much as SO u in  d ia m e ter .  The cy top lasm  was somewhat 

grajralar,, having a ground -  g l a s s  app earance . I t  

s t a in e d  more or l e s s  deep b lu e .  The n u c le u s  was round 

or  o v a l  and o ccu p ied  a q u arter  o f  th e  c e i l ,  i t  u s u a l ly  

had a  Mottled, appearance as though composed o f  a 

chroMiatin. n e t—work. In  th e  cytop lasm  th e re  were u s u a l ly  

one , /
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one, two or more c l e a r  s p a c e s .  According to  

Y a r r ie r -J o n e s ,  th e s e  were f a t  g lo b u le s  surrounded by 

an envelope  w hich  p rev en ted  th e  f a t  from s t a i n i n g  by 

the ord inary  f a t - s t a i n i n g  m ethods.

9• Mononuclear e o s in o p h i l  o e l l .

This c e l l ,  accord ing  to  V a r r ie r -J o n e s ,  resem bled  

th e  f i n e l y  g r a n u la r  e o s in o p h i l  c e l l ,  h i s  type number 1« 

The cytop lasm  s ta in e d  a l i g h t  p in k , th e  su b sta n ce  

b e in g  more or l e s s  v a c u o la te d .  These c e l l s  were 

abundant i n  l a t e  l a c t a t i o n  m ilk .  In some o a se s  th e y  

were u n vacu o la ted , measured 9 -  10 u in  d iam eter , and 

were regarded by V a r r ie r -J o n e s  as e p i t h e l i a l  o e l l s •

I t  i s  e v id e n t  from Y a r r ie r -J o n e s T d e s c r ip t io n  

o f  th e  c e l l s  in  m ilk  th a t  h is  f i r s t  type  o f  c e l l ,  i . e .  

the f i n e l y  g ra n u la r  e o s in o p h i l  c e l l ,  i s  the t y p i c a l  

bovine polymorph, the cy to p la sm ic  g r a n u le s  o f  w hich  

have e o s i n o p h i l i c  p r o p e r t ie s  even when observed  i n  

p a r a f f in  s e c t i o n s .  His second type of c e l l ,  the  

c o a r s e ly  g ran u lar  e o s in o p h i l  c e l l ,  i s  th e  bovine  

e o s i n o p h i l , which has larger  e o s i n o p h i l i c  g r a n u le s  

than the bovine polymorph. His f i f t h  type o f  o e l l ,  

th e  b aso p h il  c e l l ,  would appear to  be the b a so p h il  

c e l l  o f  bovine  b lo o d .  But h is  s i x t h  c e l l ,  the  la r g e  

n e u tr o p h il  c e l l ,  has n o t  been observed by the author  

and /



and i t  i s  p o s s i b l e  th a t  i t  i s  a d egen era ted  g r a n u la r  

c e l l .  S h is  v ie w  i s  su pp orted  to  some e x t e n t  by th e  

f a c t  th a t  i t  i s  from 5 -  9 u in  d ia m eter .

In th e  p r e s e n t  work the above fo u r  ty p e s  o f  o e l l s  

c o u ld  not be d i s t in g u i s h e d  as the Sudan b la o k  s t a i n i n g  

method was used , which s t a i n s  a l l  the  g r a n u le s  in  th e  

cytop lasm  a dark brown c o lo u r .  F u rth er , in  the  

r e l a t i v e l y  th ic k  smears by the P r e s c o t t  and Breed  

method, th e s e  c e l l s  do not f l a t t e n  t o  any e x te n t  on the  

s l i d e ,  so t h a t  the morphology o f  t h e i r  n u c l e i  ten d s  to  

be obscured  by th e  g r a n u le s  and a t  the same time the  

c e l l s  appear to  be r e l a t i v e l y  s m a l l .  The tendency f o r  

th e  c e l l  to  f l a t t e n  in  the  smear i s  even f u r t h e r  

reduced owing to  t h e i r  p r e - f i x a t i o n  by the formaldehyde  

added to the m ilk  in  th e  p r e sen t  i n v e s t i g a t i o n .  On the  

o th e r  hand, in  a t h i n  b lo o d  smear, the o e l l s  f l a t t e n  out  

c o n s id er a b ly  and the g r a n u le s  o f  th e  e o s in o p h i l s  

th e r e fo r e  appear r e l a t i v e l y  la r g e  and show a c l e a r  

c e n t r a l  zo n e .  Thus i t  i s  p o s s i b l e  in  th in  b lo od  smears 

to  d i s t i n g u i s h  polymorphs from e o s i n o p h i l s ,  even a l -  

itho ugh the Sudan b lack  s t a i n i n g  method i s  u sed .

In the  P r e s c o t t  and Breed smears the g r a n u la r  o e l l s  

may be round, o v a l  or e lo n g a te d  in  sh a p e . Those which  

are round are from 5 to  6 u in  d iam eter , th ose  which are  

o v a l  /
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o va l are from 5 by 3 u to  9 by 7 u , and. th e  e lo n g a te d  

forms are from 9 by 4 u to  13 by 3 a* (See JTigure 3*)  

I f  m ilk smears are  s ta in e d  by L eishm an^  method a lo n e  

or by means o f  oarbol chrom otrope, e o s i n o p h i l s  may be  

dem onstrated . Ho a ttem p t, however, was made by su ch  

methods to  determine the  frequ en cy  o f  occu rren ce  of  

th e se  c e l l s  in  m ilk .  N e v e r th e le s s  the  f a c t  th a t  th ey  

have been observed  by the author ( in  one c a s e ,  0 4 2 ,  

in  la r g e  numbers) in  the a c i n i  o f  s ta in e d  s e c t i o n s  o f  

udder t i s s u e ,  shows th a t  th ey  may occu r  i n  milk*

V a rr ier -J o n es  does not in d ic a t e  the frequ en cy  o f  

occurrence o f  e o s in o p h i ls  in  m ilk , but s t a t e s  th a t  

th e  b a so p h il  o e l l  i s  "rare” and th e  la r g e  n e u tr o p h i l  

c e l l  "extrem ely  ra re" . He a lso  s t a t e s  w ith  regard  to  

the f i n e l y  g ra n u la r  e o s in o p h i l  o e l l  -  "This polymorpho-  

in u c lea r  c e l l  i s  c o n s ta n t ly  found i n  m ilk .  In a normal 

sample the number i s  very  sm a ll ,  a lm ost n e g l i g i b l e ,  

but i n  m ilk from an in flam ed q u arter  the number may 

be v e r y  c o n s id e r a b le ."

The author found th a t  g ran u lar  c e l l s  were seldom  

absen t from the m ilk  sam p les ,  approxim ately  5 ,0 0 0 ,  

examined by him. nven in  ca ses  where on ly  a few c e l l s  

were found in  the smear, one at l e a s t  o f  t h e s e  o e l l s  

was a lm ost in v a r ia b ly  a g ra n u la r  c e l l .

The /
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The o th e r  c e l l s  d e sc r ib e d  by V a r r ie r -J o n e s ,  

u s in g  J en n er’ s s t a i n ,  resem ble  c l o s e l y  in  morphology  

and in  s t a i n i n g  p r o p e r t i e s  the n on -gran u la r  c e l l s  

s t a in e d  by the  Sudan b lack-Leishm an method. One o f  

th e se  c e l l s ,  the fou rth  on h i s  l i s t ,  i s  the  lym ph ocyte .  

This c e l l  s t a i n s  b lu e ,  th e  cytop lasm  being  p a le r  i n  

c o lo u r  than  the n u c leu s  and appearing  to  one s i d e  o f  

the l a t t e r  or as a narrow r in g  around i t .  In  the  

m a jo r ity  o f  specim ens examined in  th e  p r e se n t  i n v e s t ­

i g a t i o n  o n ly  0 to  6 p er  c e n t ,  o f  the c e l l s  p r e se n t  

were lym p h ocy tes .  In a few c a s e s ,  however, the  

p r o p o r t io n  amounted to 20 p er  c e n t .  The lym phocytes  

w ere, as a r u l e ,  about 8 u in  d iam eter , but v a r ie d  

from 5 t o  9 u. (See F igure 3 . )  I t  sh o u ld  be n o ted  

th a t  Y a rr ier -J o n es  found them to be from 2 to 4 u in  

d iam eter .

C a r r ie r -J o n e sTs sev en th  c e l l ,  the red  b lood  

c o r p u s c le ,  was found by him to occur o n ly  i n  very  sm a ll  

numbers, one or two, i n  the d e p o s i t  from 10 m l. o f  

normal m ilk .  I t  i s  th e r e fo r e  u n l ik e ly  th a t  th e y  would  

be observed i n  th e  smear from 0 .0 1  m l. of normal m ilk .  

This i s  in  agreement w ith  the e x p e r ien ce  o f  th e  author  

who found them on ly  in  b lood  s t a in e d  sam ples o f  m i lk .

The e igh ih  group o f  c e l l s  d e sc r ib e d  by 

Y a r r ie r -J o n e s , /
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Y a r r ie r -J o n e s ,  th e  la r g e  e p i t h e l i a l  c e l l s , up t o  20 a  

i n  d iam eter  and c o n ta in in g  f a t  g lo b u le s  in  t h e i r  

cytop lasm , are p rob ab ly  the c e l l s  o f  "suppressed  

l a c t a t i o n ” , in  o th e r  words, th e  v a c u o la te d  c e l l s  

observed  in  the a c in i  i f  a d u c tu le  i s  o b s tr u c te d  or 

i f  m ilk in g  o f  th e  animal i s  suddenly  su sp en ded . (See 

F igu re  5 . )  In some c a s e s ,  however, th e s e  c e l l s  may 

be the  v a c u o la te d  e p i t h e l i a l  c e l l s  found i n  su b -a cu te  

c a ta r r h a l  in flam m ation  o f  the d u c t s .  Y a r r ie r -J o n e s  

s t a t e s  th a t  th e se  la r g e  e p i t h e l i a l  c e l l s  are p r e sen t  

i n  alm ost a l l  samples o f  m ilk .  However, i n  the p r e s e n t  

work the author found th a t  they  were f r e q u e n t ly  absent  

from sam ples, a lth ou gh  i f  p r e s e n t ,  g e n e r a l ly  occu rred  

in  la r g e  numbers.

The term, Mononuclear E o s in o p h i l , i s  used  by 

V a r r ie r -J o n e s  fo r  two ty p es  o f  c e l l s ,  one w ith  

v a e u o la te d  cytop lasm , th e  other w ith  un vacu o la ted  

cytop lasm . O c c a s io n a l ly  v a c u o la te d  c e l l s  w ith  

e o s i n o p h i l i c  cytoplasm  have been ob served  i n  the p r e s e n t  

i n v e s t i g a t i o n  in  a s s o c i a t i o n  w ith  v a c u o la te d  c e l l s  

r e fe r r e d  to in  the p reced in g  paragraph. In h is  

d e s c r ip t io n  o f  the  un vacu o la ted  mononuclear e o s in o p h i l ,  

Y a rr ier-Jo n es  r e f e r s  to  a f ig u r e  i n  which he shows one 

u n vacu olated  c e l l  o f  about 9 to  10 u w ith  e o s i n o p h i l i c  

cytop lasm . /
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cy to p lasm . This resem b les  a plasma c e l l .  In  the  

p r e se n t  work su ch  c e l l s  have not been observed  i n  m ilk  

sa m p le s .

V a r r ie r -J o n e s Ts t h ir d  c e l l ,  the  la r g e  mononuclear  

l e u c o c y te  i s  not a l e u c o c y t e  but the e p i t h e l i a l  c e l l  

c a s t  o f f  from the a c in i  and i s  found in  p r a c t i c a l l y  

a l l  m ilk  sm ears. I t  becomes more abundant i n  advanced  

l a c t a t i o n ,  b e in g  the c e l l  c a s t  o f f  in  the p r o c ess  o f  

i n v o l u t i o n .  In s e c t i o n s  of udder t i s s u e  la r g e  numbers 

are seen  in  the a c in i  and d u c ts  during advanced l a c t -  

: a t io n , and a ls o  during th e  r a p id  p r o c e s s  o f  

p ost- in f lam m atory  i n v o l u t i o n . (See F igure 4 . )

In  the e a r ly  part o f  t h i s  i n v e s t i g a t i o n  b e fo r e  

formaldehyde was used to p r e se r v e  th e  m ilk , a few  

m u lt in u c le a te  d eg en era tin g  e p i t h e l i a l  c e l l s  were  

observed , but a f t e r  treatm ent o f  the m ilk  w ith  

formaldehyde was adopted as a r eg u la r  p roced u re , no 

m u lt in u c le a te  c e l l s  w ith o u t  the c h a r a c t e r i s t i c  dark 

brown gran u les  were ob serv ed . Thus i t  would appear  

th a t  the  la r g e  numbers o f  m u lt in u c le a te  

"pseudopolymorphs" found by Z lo tn ik  (1947) and s t a t e d  

by him to  be d eg e n e ra t in g  e p i t h e l i a l  c e l l s ,  were i n  

f a c t  true polym orphonuclear l e u c o c y t e s .  This v iew  i s  

confirm ed by exam ination  o f  h i s  t a b l e s  and ph otograp hs.

In /



In th e  p r e sen t  work, a c c o r d in g ly ,  the o e l l s  found  

i n  m ilk  smears s t a in e d  by Sudan b la c k ,  Leishman method, 

may be c l a s s i f i e d  by the f o l lo w in g  method.

1 .  Granular o e l l s , c o n ta in in g  in  th e  cytop lasm

g r a n u le s  s ta in e d  dark brown in  c o lo u r .  This  

group in c lu d e s  the polymorph th e  e o s i n o p h i l ,  

and probably  the b a s o p h i l .  These c e l l s  may be 

rounded, from 5 to  6 u in  d iam eter , o v a l  

5 x 3 u t o 9 x 7 u o r  e lo n g a te d  9 x  4 u to  

13 x  3 u .  The e lo n g a ted  type are found o n ly  

in  smears prepared from m ilk  which has been  

fo r m a lise d  soon a f t e r  i t  i s  drawn from the  

cow. (See F igure 3 . )

2 .  N on-granular c e l l s , c o n ta in in g  no dark brown

g r a n u le s  in  th e  cy to p la sm . This group  

in c lu d ed  lym phocytes 5 to  9 u in  d iam eter  

(see  Figure 3); n o n -v a cu o la te d  e p i t h e l i a l  

c e l l s  w ith  la r g e  n u c le i  m easuring 7 to  15 u. 

( s e e  F igure 4 ) ;  v a c u o la te d  e p i t h e l i a l  c e l l s  

measuring 9 to  24 u . (see  F igure 5 ) ;  and 

o th e r  c e l l s  such as m onocytes, macrophages 

and plasma c e l l s .

Camera /
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Camera lu e id a  drawings o f  polymorphs in  b lood  

f i lm s  and in  th in  f i lm s  o f  u n fo rm a lised  m ilk  and in  

P r e s c o t t  and Breed smears o f  u n fo rm a lised  m ilk  are  

shown in  F igure 6. The upper p art  o f  F igure  3 shows 

the o u t l i n e s  o f  g r a n u la r  l e u c o c y t e s ,  i . e .  o e l l s  w i th  

gran u lar  cytop lasm  but not d i f f e r e n t i a t e d  as  p o ly -  

:morphs, e o s i n o p h i l  or b a s o p h i l s ,  s e e n  i n  P r e s o o t t  

and Breed smears prepared from fo r m a lise d  m ilk .

f te su lt s  o f  exam ination  o f  th e  m ilk  f o r  c e l l s

From over 5 ,0 0 0  samples o f  m ilk  which were 

examined f o r  t o t a l  o e l l  count, f o r  d i f f e r e n t i a l  

c e l l  count and by c u ltu r e  methods f o r  m a s t i t i s  

organism s, 1 ,7 1 0  were s e l e c t e d  in  which th e  s t a t e  

o f  l a c t a t i o n  o f  the cows was known. Of th e s e  sam p les ,  

1 ,2 7 1  were o f  milk from cows in m i d - la c t a t io n ,  i . e .  

g iv in g  more than one g a l lo n  d a i ly  and not more than  

seven  months in  l a c t a t i o n .  Of th ese  sp ec im en s, 377 

co n ta in ed  s p e c i f i c  m a s t i t i s  organism s; 127 hav in g  

m a s t i t i s  s t r e p t o c o c c i  and 250 p ath ogen ic  s t a p h y lo c o c c i .  

The rem aining 894 specim ens were e i t h e r  s t e r i l e  or  

co n ta in ed  no m a s t i t i s  organism s, but on ly  v a r io u s  

sap rop h y tic  b a c t e r ia ,  e . g .  commensal c o r y n e b a c to r la  

and m icr o co c c i  from the  udder. The r e s u l t s  are g iv e n  

in  Table 3 .

Four /
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TABLB 3

2he average p r o p o r t io n  o f  polymorphs i n  

r e l a t i o n  to o e l l  count and absence or p r e sen ce  

o f  m a s t i t i s  organ ism s, i n  1 ,2 7 1  specim ens o f  

m i d - la c t a t io n  m ilk .

Average p r o p o r t io n  o f  th e  o e l l s  
which were polym orphs, e x p ressed  

as a p e r c e n ta g e .

f o t a l  c e l l  M a s t i t i s  organism s M a s t i t i s  organism s
c o u n t . a b s e n t .  p r e se n t

Up to  1 0 0 ,0 0 0
c e l l s  p e r  ml# 44 44

1 0 0 ,0 0 0 -5 0 0 ,0 0 0
c e l l s  p e r  ml# §1 52

More than 5 0 0 ,0 0 0
c e l l *  p e r  ml# : 55 60
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Four hundred and t h i r t y  n in e  sam ples were from 

cows i n  advanced l a c t a t i o n ,  i . e .  cows g i v in g  l e s s  than  

one g a l lo n  o f  m ilk  d a i l y  and more than se v en  months 

i n  l a c t a t i o n .  Of th e se  sp ec im en s, 101 c o n ta in e d  

m a s t i t i s  organism s; 45 having m a s t i t i s  s t r e p t o c o c c i  

and 56 p a th ogen ic  s t a p h y lo c o c c i .  The rem ainder, 388 

sp ec im en s, were e i t h e r  s t e r i l e  or co n ta in ed  no 

m a s t i t i s  organism s lbut o n ly  commensal c o r y n e b a e te r ia  

and jffideroeoeel* The r e s u l t s  are g iv e n  in  Table 4 .

I t  w i l l  be seen  from Table 3 th a t  in  the c a se  o f  

m ilk  from cows in  m id - la c t a t io n ,  w ith  in c r e a s e  in  th e  

t o t a l  c e l l  c o n ten t  there  was an in c r e a se  i n  the  

average  p r o p o r t io n  o f  the c e l l s  which were polym orphs. 

fHsl# a p p l ie d  w hether m a s t i t i s  organism s were p r e se n t  

or n o t#  fbsrther, th e  average p r o p o r t io n  o f  polymorphs 

a p p r e c ia b ly  lower w ith  cou n ts  o f  l e s s  than

a a i l a  p e r  ml. than  w ith  h ig h er  c e l l  c o u n ts ,  the  

avar&ti'O p ro p o rtio n  in  the former b e in g  44  p e r  c e n t ,  and 

im tUso l a t t e r  $1 to  60 p er  c e n t .  This i s  c o n s i s t e n t  

witSfc tfee f i M i n g s  o f  Malcolm e t  a l .  (1942: 1944) and 

I&Jferlano e t  a l .  (1949) th a t  in  the ease  o f  

aDJW^laotstioai- m ilk , c e l l  cou n ts  o f  more than a 1 0 0 ,0 0 0  

p e r  Ml# in d ic a t e  inflam m atory changes i n  the  udder, and 

tiMk lasder patholO’g i c a l  c o n d it io n s  a r i s e  in  the

broporfiom /
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TABLE 4

Hie average p r o p o r t io n  o f  polymorphs in  

r e la t io n ,  to  e e l l  count and absence  or p r e sen ce  

o f  M a stit is  organ ism s, in  439 specim ens o f  

advanced l a c t a t i o n  m ilk .

Average p r o p o r t io n  o f  th e  c e l l s  
w hich were polym orphs, e x p r e sse d  

as a p e r c e n ta g e .

T ota l c e l l  
sm ut

M a s t i t i s  organism s M a s t i t i s  organism s  
a b sen t  p r e s e n t

tfjp t o  1 0 0 ,0 0 0  
c e l l®  p e r  Ml# 33 49

1 0 0 ,0 0 0  - §0 0 , 
c e l l®  p e r  Ml# 40 55

l o r e  t hm § 0 0 ,0 0 0  
c e l l®  p e r  Ml# 47
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p r o p o r t io n  o f  polymorphs i s  t o  he e x p e c te d .  The t a h le  

a l s o  shows th a t  th ere  was on the whole no w e l l  marked 

d i f f e r e n c e  in  the  average  p r o p o r t io n  o f  polymorphs in  

m ilk  of th e  same t o t a l  c e l l  c o n te n t ,  no m a tter  whether  

m a s t i t i s  pathogens were p r e se n t  o r  not# I t  must he 

n o te d , however, th a t  in  specim ens c o n ta in in g  more than

500 .000  c e l l s  p e r  m l . ,  the p ro p o r t io n  of polymorphs

was r a th e r  h igh er  where m a s t i t i s  organism s were p r e s e n t .  

This appeared to  he due to  the f a c t  th a t  a number o f  

th e s e  specim ens were der ived  from c l i n i c a l  c a s e s  o f  

m a s t i t i s ,  and such specimens as a r u le  have e x trem e ly  

high polymorph p r o p o r t io n s .

In the case  o f  cows i n  advanced l a c t a t i o n ,  ( se e  

Tahle 4 ) ,  the average p ro p o r t io n  of polymorphs In  the  

specim ens c o n ta in in g  no m a s t i t i s  organism s in c r e a s e d  

as the c e l l  count r o s e ,  hut th ere  was no s im i la r  

c o n s i s t e n t  upward tre n d  where m a s t i t i s  organism® were 

p r e s e n t .  The average p r o p o r t io n  of polymorphs was 

however, in v a r ia b ly  low er in  the absence o f  m a s t i t i s  

organism s than in  t h e i r  p r e sen ce  and t h i s  was more 

marked where th e  c e l l  count was l e s s  than 5 00 ,000  p er  

m l. In t h i s  c o n n e c tio n  i t  must be k ep t in  mind t h a t  

in  advanced l a c t a t i o n ,  m ilk  even  from m a s t i t i s - f r e e  

cows has as  a r u le  a h igh  t o t a l  c e l l  count (more than

1 00 .000  /
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100 ,000  p e r  m l .)  owing to  the p r e sen ce  o f  

e p i t h e l i a l  o e l l s ,  shed from the mammary t i s s u e  in  

the  p r o c e s s  of i n v o lu t io n ,  Thus suoh advanced  

l a c t a t i o n  specimens as showed no m a s t i t i s  organ ism s,  

cou ld  be f o r  th e  most p a r t  from m a s t i t i s - f r e e  cows, 

p a r t i c u l a r l y  where the  c e l l  count was not e x c e s s i v e l y  

h ig h ,  i . e .  not more than  500 ,000  p er  ml# One would  

ex p ect  in  such  m a s t i t i s - f r e e  specim ens t h a t  owing to  

th e  p r e se n c e  o f  la r g e  numbers of e p i t h e l i a l  o e l l s  

the average  p ro p o r t io n  o f  polymorphs w ould  be lo w .

On th e  o t h e r  hand, the advanced l a c t a t i o n  specim ens  

w hich c o n ta in e d  m a s t i t i s  organism s, would in  many 

c a s e s  have been  d er iv ed  from cows s u f f e r i n g  from 

m a s t i t i s ,  and as a r e s u l t  o f  inflam m atory  cond ition®  

would show higher polymorph p r o p o r t io n s .

As a w h o le , the specim ens from cows in  advanced  

l a c t a t i o n  and fr e e  from m a s t i t i s  organism s had 

a p p re c ia b ly  low er polymorph p r o p o r t io n s  than those  o f  

s im i la r  specim ens from cows in  m id - la c ta t io n #  f h i s ,  

a s  p r e v io u s ly  m entioned, would be due to  th e  la r g e r  

c o n ten t  o f  e p i t h e l i a l  c e l l s  in  advanced l a c t a t i o n  

m ilk .  In milk c o n ta in in g  m a s t i t i s  organism s and 

presumably in  many c a s e s  drawn from cows s u f f e r in g  

from m a s t i t i s ,  the polymorph p ro p o r t io n  o f  advanced  

l a c t a t i o n  /
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l a c t a t i o n  sp ec im en s, where the  o e l l  count was more 

than 500 ,000  per  m l . ,  was a ls o  a p p r e c ia b ly  low er than  

th a t  o f  m id - la c t a t io n  specim ens* This was no doubt 

due t o  the in c re a se d  numbers o f  e p i t h e l i a l  o e l l s  in  

the  advanced l a c t a t i o n  m ilk ,  There w as, however, no 

marked d i f f e r e n c e  between th e  polymorph p r o p o r t io n s  

o f  advanced l a c t a t i o n  and m id - la c t a t io n  m ilk  in  the  

c a se  o f  specim ens which con ta in ed  m a s t i t i s  organism s  

and had low er c e l l  counts than  5 00 ,0 00  p er  ml. With 

such advanced l a c t a t i o n  specim ens th e  f a c t  th a t  the  

c e l l  count i s  l e s s  than 500 ,000  per m l. shows th a t  

in v o lu t io n  i s  not proceed ing  r a p id ly  and th a t  th ere  

i s  n o t  th e r e fo r e  e x c e s s iv e  sh ed d in g  o f  e p i t h e l i a l  

c e l l s .  For t h i s  reason the e f f e c t  o f  m a s t i t i s  l e s i o n s  

in  r a i s i n g  the polymorph p r o p o r t io n  o f  the  m ilk  I s  

more e v id e n t  in th ese  specim ens than in  th o s e  o f  h ig h er  

c e l l  count. I t  would appear from the above f i g u r e s  

th a t  the  d i f f e r e n t i a l  c e l l  count p o s s e s s e s  no advantage  

over the t o t a l  c e l l  count as a d ia g n o s t i c  method, e x c e p t  

th a t  the p r o p o r t io n  o f  g ra n u la r  l e u c o c y t e s  tended to  be 

low er in  the  milk from cows in  l a t e  l a c t a t i o n  than In  

the m ilk from cows in  m i d - l a c t a t i o n .  This amounts to  

the f a c t  t h a t  i f  a s i n g l e  sample o f  m ilk from an animal 

i s  examined the t o t a l  and d i f f e r e n t i a l  c e l l  count com­

b i n e d  may be no more in fo rm a tiv e  than the t o t a l  c e l l  

count a lo n e • t
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THE POST-MORTEM TCXAMIflATIOH 

OF THE BOYINE UDDER

S tru c tu re  o f  th e  Udder

The ‘bovine udder i s  d iv id e d  in t o  r ig h t  and l e f t  

h a lv e s  by a double f i b r o - e l a s t i c  membrane. Each h a l f  

i s  composed o f  two se p a r a te  g la n d s ,  the  f o r e  and hind  

q u a rters  o f  the udder, a lthough  the d i v i s i o n  between  

them i s  n o t  as a r u le  d i s c e r n ib le  t o  th e  naked eye or 

m ic r o s c o p ic a l ly .  Thus the  normal udder has fo u r  

q u a r te r s ,  each w ith  a s in g le  t e a t .  At the  t i p  o f  the  

t e a t  i s  a sh a l lo w  d e p r e ss io n  le a d in g  in to  the 

te a t~ e & n a l . This c a n a l ,  sometimes termed the  

stre&fo-o&n&l# a c t s  as the s p h in c te r  to  th e  g la n d , b e in g  

iiurroun&cd by p l a i n  muscle f i b r e s .  I t  i s  about 10 mm. 

long: and opens in to  the t e a t - c i s t e r n , the c o l l e c t i n g  

sp a ce  w ith in  the t e a t .  At the p o in t  where the t e a t  

carnal j o i n s  the c i s t e r n ,  the s t r a t i f i e d  squamous 

e p i th e l iu m  l i n i n g  the form er i s  thrown up to  form a 

r o s e t t e *  ?urstenberg  * s  ro s  e t  t e . The s tr u c tu r e  o f  the  

t e s t  c i s t e r n  o f  th e  A yrsh ire  cow v a r ie s  w ith  d i f f e r e n t  

s n t o s l s  and t o  some e x te n t  w ith  d i f f e r e n t  t e a t s  o f  the  

$&$£ an im al* The w a l l  may be smooth excep t  f o r  two or  

th r e e  v e r t i c a l  rugae which, extend th e  l e n g t h  o f  the

cistern. /
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c i s t e r n ,  and under which b lood  v e s s e l s  are p r e s e n t .  

These rugae may or may n o t  be prom inent. Rows of 

tr a n sv e r s e  rugae may a l s o  o ccu r , so th a t  a network  

o f  v e r t i c a l  and tr a n s v e r s e  rugae i s  formed in  the  

w a ll  of th e  t e a t  o i s t e r n  w ith  p ock ets  in  th e  i n t e r ­

v e n i n g  s p a c e s .  In some t e a t s  a l l  the p o ck e ts  are  

sh a llo w ; i n  o th e r s  they are a l l  up to 0 .5cm . in  

d ep th . However, in  c e r t a in  t e a t s  the p o c k e ts  are  

deep in  the upper part o f  the c i s t e r n  and q u ite  

sh a llo w  or e n t i r e l y  ab sen t in  the lower p a r t .  The 

t e a t  c i s t e r n  as a r u le  forms a co n tin u o u s  space w ith  

the  g lan d  c i s t e r n , the c o l l e c t i n g  space w ith in  the  

g la n d .  The g land c i s t e r n  i s  u s u a l ly  g lo b e -sh a p e d  and 

from i t  r a d ia t e  the main c o l l e c t i n g  d u cts  o f  the 

q u a rter .  The v e r t i c a l  rugae of the t e a t  c i s t e r n  

continu e  up th e  w a l l  o f  th e  g land  c i s t e r n  and branch  

to form o th e r  v e r t i c a l  rugae . Transverse rugae may 

a l s o  occur in  th e  w a l l  o f  the g lan d  c i s t e r n  so th a t  

as in  the ease  o f  the t e a t  c i s t e r n  a network i s  formed 

in  the w a l l .  The mouths o f  the main ducts are found  

in  the  in t e r s p a c e s  o f  the network of rugae in  th e  

upper p art of the g land  c i s t e r n ,  but b l in d  p o c k e ts  may 

occur in  the  in te r s p a c e s  o f  the low er p a r t  o f  th e  g la n d  

c i s t e r n .  These p o ck ets  may be up to  Z cms. in  depth;  

they /
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they  are as a r u le  deeper than the  p o c k e ts  in  the  

w a l l  of the t e a t  o i s t e r n .  I t  would appear th a t  th e se  

b l in d  p ock ets  in  the w a l l  o f  the t e a t  c i s t e r n  and 

g la n d  c i s t e r n  are a b o r t iv e  attem pts to  form main 

ducts*  The main d u c ts  d iv id e  in t o  two or more 

branches c l o s e  to  th e  p o in t  where they r a d ia t e  from 

th e  c i s t e r n  and th e r e fo r e  i t  i s  d i f f i c u l t  to  e s t im a te  

t h e i r  number. The author has found by making 

c e l l u l o i d  c a s t s  o f  th e  duct system  th a t  the  branches  

o f  the main ducts r a d ia te  in  s t r a ig h t  l i n e s  and g iv e  

o f f  s id e  branches o f  v a r y in g  l e n g th  and d iam eter;  

th e s e  branch r e p e a te d ly  and become sm a l le r  and s m a l le r ,  

tine s m a l le s t  d u cts  be ing  sometimes termed d u c t u l e s *

M  the  l a c t a t i n g  udder, each term in a l  duct or d u ctu le  

f i n a l l y  opens in t o  an a c in u s , i . e .  a space  surrounded  

by s e c r e to r y  e p i th e l iu m . The a c in i  do n o t  occur s i n g ly  

hmi as a g g r e g a te s ,  each o f  which i s  r e f e r r e d  to  as  a 

l # b u l e . ig g r e g a t e s  o f  lo b u le s  are sometimes c a l l e d  

l o b e s ,  but t h i s  term sh o u ld  n o t  be used b eca u se , owing 

to* the i r r e g u l a r i t y  of the branching o f  th e  duct system ,  

ft- i s  d i f f i c u l t  to  determ ine what c o n s t i t u t e s  a l o b e .

A lo b e  cou ld  be regarded  m erely  as th e  t i s s u e  drained  

by each main duet but t h i s  appears to  be u n n ecessa ry ,  

and f o r  th e  sake o f  s i m p l i c i t y  i t  i s  b e t t e r  to  regard  

the; /
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adder as b e in g  an a g g r e g a t io n  o f  l o b u l e s .

She duots  are named a ccord in g  to  t h e i r  p o s i t i o n  

and th e  e x te n t  o f  the area  they d r a in ,  Thus, the  

d u ets  w i t h in  the in d iv id u a l  l o b u le s  and whioh d ra in  

the a c i n i ,  are termed in t r a lo b u la r  d u o ta , and the duet  

which i s s u e s  from each lo b u le  and w hich  d r a in s  i t ,  i s  

termed the  lo b u la r  d u e t . The d u ots  whioh are formed  

by the union o f  lo b u la r  d u cts  and whioh l i e  between  

th e  l o b u le s ,  are termed in t e r lo b u la r  d u o t s « These 

in t e r lo b u la r  d u cts  become la r g e r  and la r g e r  as more 

and more o f  them u n ite  u n t i l  f i n a l l y  they beoome one 

o f  th e  branches o f  a main d u c t . The s i z e  o f  the  

in t e r lo b u la r  duct a t  i t s  union w ith  the  branch main 

dmct, w i l l  depend upon the number o f  l o b u la r  duots  

from which i t  has sprung; th e se  lo b u la r  d u cts  may be 

few or  many depending on the  p o s i t i o n  o f  the i n t e r -  

globu lar  duet in  the udder. I f  a group o f  l o b u le s  i s  

a d ja c en t  to a branch d u c t ,  the in t e r lo b u la r  duct from  

th e  group may open d i r e c t l y  in to  the  branch d u c t .  In 

the same way where a s in g le  lo b u le  l i e s  a d ja c en t  t o  a 

la r g e  d u et ,  i t s  lo b u la r  duct may open d i r e c t l y  in to  

th e  l a t t e r .  Such lo b u le s  are r e f e r r e d  to in  t h i s  work: 

p e r id u c ta l  l o b u l e s ; they  can be seen  in  the  w a l l s

o f  the  main d u e ts  and the g la n d  c i s t e r n  and o c o a s io n -  

^ally /
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o c c a s io n a l ly  in  th e  w a l l  o f  th e  t e a t  o i s t e r n .  

R e co n str u c t io n  hy the author o f  s e r i a l  s e c t i o n s  o f  

udder t i s s u e  shows t h a t  p e r id u c ta l  lo b u le s  occur  

a lon g  the whole le n g th  o f  the  d u cts  to  the p o in t  

where the l a t t e r  branch in to  the sm a ller  d u o ts ,  whioh  

dra in  the  numerous term in a l l o b u l e s .  Thus the  arra n g e-  

:ment o f  a l l  the  lo b u le s  and the d u cts  i s  s im i la r  to  

th a t  o f  l e a v e s  on the tru nk , branches and tw ig s  o f  a 

t r e e .

THE MACROSCOPIC APPEARANCE OP THE NORMAL 
UDDER OP A COW WHICH HAS BEEN BLED AT 

THE TIME OF SLAUGHTER x

The e p i t h e l i a l  l i n i n g  of the  g lan d  o i s t e r n  and 

t e a t  c i s t e r n  and of the ducts  i s  smooth, sh in in g  and 

t r a n s lu c e n t  w ith  p e r i c i s t e r n a l  and p e r id u c t a l  l o b u le s  

showing through . The appearance o f  the cu t  su r fa c e  

o f  th e  g la n d  v a r ie s  in  d i f f e r e n t  s t a g e s  o f  l a c t a t i o n .

In f u l l  l a c t a t i o n  the su r fa c e  i s  composed o f  la r g e  

p a le  pink opaque l o b u le s ,  3.0mm. and over , which  

protrude from the su r fa c e  and on p r e s su r e  exude m ilk .  

Examination /

x  The m acroscopic and m icro sco p ic  appearance o f  the  
udder d e r iv e d  from a cow which has been  b le d  a t  the  
time o f  s la u g h t e r  d i f f e r s  c o n s id e r a b ly  from th a t  o f  
an unbled cow due to  the p resen ce  o f  b lood  in  the  
l a t t e r .



Exam ination o f  the  l o b u l e s  w ith  a hand l e n s  shows th a t  

the o p a c ity  i s  due to  th e  p resen ce  o f  m ilk  i n  the  

a c i n i .  A s l i c e  o f  t i s s u e  i s  s o f t  to th e  touch , and i f  

s t r e t c h e d  i s  found t o  be v ery  e l a s t i c  a l th o u g h  te a r in g  

r e a d i l y .  In  a d d i t io n  to  the more or l e s s  c i r c u la r  

main d u c ts ,  sm a ller  s l i t - l i k e  i n t e r l o b u la r  d u c ts  S#0 

t o  3 .0  mm. long  can be observed  amongst the  lo b u le s*  

There i s  a minimum o f  su p p o rtin g  t i s s u e  around the  

l o b u le s  and d u c t s .

L ater  i n  l a c t a t i o n  the  lo b u le s  when they commence 

to  undergo i n v o lu t io n  d ecrea se  i n  s i z e  and do not  

protrude t o  the same e x te n t  from th e  cu t s u r f a c e .  The 

p e r i lo b u la r  c o n n e c t iv e  t i s s u e  i s  r e l a t i v e l y  more 

abundant, so th a t  a s l i c e  o f  the t i s s u e  i s  not so s o f t  

t©! the touch , i s  l e s s  e l a s t i c  and not r e a d i ly  

ruptured* Thus the e x te n t  to  which i n v o lu t io n  has 

proceeded can be determ ined by the s i z e  and o p a c i ty  

o f4 the lo b u le s  and by degree o f  t h e i r  p r o tr u s io n  from  

th e  cut s u r f a c e .

In f u l l y  in v o lu te d  t i s s u e  the  lo b u le s  are sm a ll ,  

mm. in  d iam eter and, owing to  th e  absence o f  m ilk ,  

faw n -co lou red  and t r a n s lu c e n t .  They do not protru de  

from th e  cu t  s u r f a c e .  The p e r i lo b u la r  c o n n e c t iv e  

t i s s u e  1m r e a d i ly  observed  and, a s  a r u le  c o n ta in s
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la r g e  amounts o f  f a t .  A s l i c e  o f  the t i s s u e  i s  no 

lo n g e r  e l a s t i c  and i s  not r e a d i ly  ra p tu red . The 

i n t e r lo b u la r  d u cts  are s t i l l  s l i t - l i k e  and have a 

minimum o f  c o n n e c tiv e  t i s s u e  around them. In v o lu te d  

l o b u le s  and those  w hich  are in  the  p r o c e s s  o f  i n v o l ­

u t i o n  are in  some c a se s  chrom e-co loured .

THE MACROSCOPIC APPEARAHCE OF THE MASTITIC 
UDDER OF A GOW WHICH HAS BEEH BLED AT 

THE TIME OF SLAUGHTER

Acute inflam m ation of l a c t a t i n g  lo b u le s  i s  not  

r e a d i ly  d e t e c t e d  m a c r o s c o p ic a l ly . But l o b u le s  in  

t h i s  c o n d i t io n  may be s l i g h t l y  darker in  c o lo u r  than  

normal l o b u le s ,  and as they ten d  to  in v o lu te  r a p id ly ,  

they are u s u a l ly  sm a ller  in  s i z e  and protrude  l e s s  

from the  cu t s u r fa c e .  A fte r  i n v o lu t io n  has occurred  

th e  a f f e c t e d  lo b u le  cannot be d i s t in g u i s h e d  from th e  

normal on e . The amount o f  in v o lu te d  t i s s u e  i n  a f f e c t e d  

q u a rters  i s  f r e q u e n t ly  g r e a te r  than in  n o n - a f f e c t e d  

q u a rte rs  o f  the same udder. Early  inflam m atory  

changes o ccu rr in g  in  du cts  are more r e a d i ly  observed  

than in  th e  l o b u le s .  The e a r l i e s t  change in  th e  duct  

c o n s i s t s  o f  a s l i g h t  g r a n u la r i ty  o f  th e  mucous mem- 

:brane . This g r a n u la r i ty  may become marked and may be 

a s s o c ia t e d  w ith  th ick en in g  o f  th e  duet w a l l .  L a ter ,  

th e r e  may be severe  p e r id u c t a l  f i b r o s i s  w i th  or w ith ou t  

pus /
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pas in  the lumen. The m acroscopic appearance o f  th e  

udder in  advanced m a s t i t i s  i s  m ain ly  the  r e s u l t  o f  a 

p r o g r e s s io n  o f  th ose  duct ch anges. Thus th e r e  may he. 

e x te n s iv e  p e r id u c t a l  f i h r o s i s  w ith  o b l i t e r a t i o n  o f  

d u c t s .  The above o b se r v a t io n s  do not r e f e r  to  the

appearance o f  the l a c t a t i n g  udder a f f e c t e d  w ith  acu te

n e c r o t i s i n g  m a s t i t i s .  In t h i s  c o n d i t io n  th e  d u cts  

are f i l l e d  w ith  pus and n e c r o t ic  d e b r is  and th e  cu t  

su r fa c e  o f  the g la n d  shows la r g e  areas o f  c o a g u la t iv e  

n e c r o s i s  which are smooth and firm  to the tou ch .

THE MICROSCOPIC APPEARANCE OP THE NORMAL 
UDDER OP A COW WHICH HAS BEEN BLED AT 

THE TIME OP SLAUGHTER

I f  a s e c t i o n  o f  an udder in  f u l l  l a c t a t i o n  i s

examined m ic r o s c o p ic a l ly ,  i t  w i l l  be observed th a t  

th e r e  i s  a minimum amount of in t e r lo b u la r  c o n n e c t iv e  

t i s s u e .  The lo b u le s  c o n s i s t  a lm ost e n t i r e l y  o f  m ilk  

s e c r e t i n g  a c i n i  f i l l e d  w i t h  m ilk .  The a c i n i  are l in e d  

w it h  a s i n g le  la y e r  o f  f l a t t e n e d  e p i t h e l i a l  c e l l s  and 

an in t e r a c in a r  c a p i l l a r y .  The s o - c a l l e d  m y o e p i t h e l ia l  

c e l l s  occur in  a s s o c ia t io n  w ith  the a c i n i .  These c e l l s  

have a f l a t t e n e d  nucleus w ith  a lo n g  f i b r i l  a t  each  

end, th e  f i b r i l s  having s im i la r  s t a in in g  r e a c t io n s  to  

p l a i n  m u sc le .  In th in  s e c t io n s  o f  udder t i s s u e  th e y  

o f t e n  /
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o f t e n  appear to  be in  a s s o c i a t i o n  w ith  the in t e r a c in a r  

c a p i l l a r i e s ,  bat Richardson (1949) has shown by means 

o f  t h i c k  s e c t i o n s  (100 a) th a t  in  the g o a t  th e y  are  

se p a r a te  from the  c a p i l l a r i e s  and form a c o n t r a c t i l e  

network around th e  a c in i  and d u c t u le s .  The i n t r a -  

: lo b u la r  du cts  may be r e c o g n ise d  by the f a c t  t h a t  

t h e i r  e p i t h e l i a l  l in i n g  i s  tw o -la y ered  l i k e  the l i n i n g  

of th e  r e s t  o f  the duct system  o f  the udder, apart  

from the s t r a t i f i e d  squamous e p ith e l iu m  o f  the  

s t r e a k - c a n a l .  In a d d it io n  the w a l l  o f  the i n t r a -  

i lo b u la r  du ets  have f in e  e l a s t i c  f i b r i l s ,  which are  

not p r e se n t  in  th e  w a l l s  o f  the a c i n i .

As l a c t a t i o n  p r o g r e s s e s  th e  l o b u le s  become 

s m a l le r  due to  a d ecrease  in  the number and s i z e  o f  

th e  a c i n i .  I t  would appear th a t  the e p i t h e l i a l  c e l l s  

in  the  a c i n i  become exhausted as l a c t a t i o n  advances  

and are  c a s t  o f f  so th a t  the a c in i  s h r in k .  The v iew  

i s  supported  by the f a c t  that as the lo b u le s  d ecrea se  

i n  s i z e ,  th e re  i s  an in c re a se  in  the p r o p o r t io n  o f  

in t e r a c in a r  and in te r lo b u la r  t i s s u e  p r e s e n t .

The normal p r o c ess  o f  in v o lu t io n  g o e s  on grad­

u a l l y  u n t i l  complete in v o lu t io n  i s  r ea c h e d . At t h i s  

s ta g e  a l l  the a c in i  have d isappeared  and on ly  the  

i n t r a lo b u la r  d u c ts ,  surrounded by r e l a t i v e l y  a e e l l u l a r  

in t r a lo b u la r  /
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in t r a lo b u la r  c o n n e c t iv e  t i s s u e ,  are p r e s e n t  in  the  

l o b u l e s .  The in t e r lo b u la r  t i s s u e  as a r u le  c o n ta in s  

much f a t  and la r g e  lymph s p a c e s .  The p resen ce  of  

la r g e  amounts o f  in t e r lo b u la r  f a t  i n  f u l l y  in v o lu te d  

udder t i s s u e  ca u ses  i t  t o  resem ble c l o s e l y  th e  udder 

o f  th e  new ly-born  c a l f ,  e x ce p t  th a t  in  the l a t t e r  there  

are no lo b u le s  but on ly  du cts  in  the c o n n e c t iv e  t i s s u e  

su p p o rtin g  the  f a t .  Under modern c o n d i t io n s  th e  p e r io d  

between l a c t a t i o n s  (th e  s o - c a l l e d  "dry" p e r io d )  i s  

f r e q u e n t ly  o f  sh o r t  d u ration  and th e r e fo r e  i t  i s  rare  

to  f in d  th e  whole udder i n  a s t a t e  o f  com plete  i n v o l ­

u t i o n .  In  cows in  l a t e  l a c t a t i o n  com plete  i n v o l u t i o n  

may occur o n ly  in  c e r ta in  p a r t s  o f  the udder, p a r t i c u la r ­

l y  i n  p e r id u c t a l  lo b u le s  around the main c o l l e c t i n g  

d u c ts ,  i . e .  the duets in  th e  e r a n i o - l a t e r a l  p a r t  o f  the  

f o r e - q u a r t e r s  (C and D a r ea s )  and in  the  cau d a l p a r t  o f  

the h in d -q u a r te rs  (C a r e a ) .  Those p a r t s  o f  the  udder 

which are co m p lete ly  in v o lu te d  in t h i s  way are f irm er  

to  th e  touch  than the l a c t a t i n g  p a r t s  and may g i v e  a 

f a l s e  appearance o f  in d u ration  on c l i n i c a l  exa m in a tio n .  

The f in d in g  o f  norm ally in v o lu te d  t i s s u e  in  a normal 

l a c t a t i n g  qu arter  i s  mentioned by McFarlane and Rennie 

(1 9 5 0 ) .

A ccord in g ly , lo b u le s  may be d e sc r ib e d  as in  

Tf u l l  /
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ff u l l  l a c t a t i o n 1, 1l a c t a t i n g *; 1 p a r t i a l l y  i n v o l u t e d *; 

or  t igyoltLted.1 . (See F ig u re s  7 to  1 0 . )  The 

l a c t a t i n g  lo b u le  may be d i s t in g u i s h e d  from th e  lo b u le  

i n  f u l l  l a c t a t i o n  by the f a c t  th a t  i t s  o v e r a l l  s i z e  

i s  reduced and a lso  i t s  a c in i  are s l i g h t l y  s m a l le r .  

P a r t i a l l y  in v o lu te d  lo b u le s  show l a c t a t i n g  a c i n i  in  

one p a rt  and o n ly  d u c tu le s  in  a n o th er .  When the  

p r o c e s s  o f  in v o lu t io n  i s  com p lete , i . e .  in  th e  c a se  

o f  th e  in v o lu te d  lo b u le ,  no a c in i  are  apparent in  

any p a r t  o f  the lo b u le .

Corpora am ylaeea, i . e .  the lam in ated  b a s o p h i l i c  

b o d ie s  d e sc r ib e d  by McFadyean ( 1930) ,  are f r e q u e n t ly  

found in  the  a c i n i ,  be in g  p a r t i c u la r ly  abundant in  

o ld e r  cow s. As the p r e sen t  work has been m ainly  

concerned w ith  th e  udders o f  young a n im a ls ,  i t  has 

been p o s s i b l e  to  observe the s t a g e s  in  th e  fo rm a tio n  

o f  th e se  b o d ie s .  The f i r s t  ev id en ce  o f  t h e i r  fo rm a tio n  

i s  the appearance in  the a e in i  o f  e o s i n o p h i l i c  c i r c u la r  

b o d ie s ,  the s m a l le s t  o f  which measure about 2 u . i n  

d iam eter . These b od ies  appear to  c o a le s c e  to  form  

much la r g e r  e o s in o p h i l i c  b o d ie s ,  50 u . or more in  

d iam eter , which are fr e q u e n t ly  i r r e g u la r  i n  o u t l in e  

and may be surrounded by a number o f  polym orphs. 

U lt im a te ly  th e se  b o d ies  become smooth and round. In  

o ld e r  /
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o ld e r  cows the  corpora amylacea are as a r u le  la m in -  

;a ted  and ’b a s o p h i l i c ,  and o c c a s io n a l ly  become encap­

s u l a t e d  by f ib r o u s  t i s s u e *

The term normal has been used  in  d e s c r ib in g  the  

m icr o sc o p ic  appearances o f  the du ets  and the l o b u l e s ,  

where th e r e  was no ev id en ce  o f  inflam m atory ch an ges .

THE MICROSCOPIC APPEARANCES OF THE 
LESIOUS OF EARLY MASTITIS

The e a r l i e s t  l e s i o n  c o n s i s t s  o f  an a c u te  c e l l u l a r

exudate in to  the a c i n i  of a lob u le*  The c e l l s  o f  the

exudate are m ainly polymorphs a lth o u g h  in  one ca se

( C' 42) ,  e o s in o p h i l s  were c h i e f l y  found* The l e s i o n s

are  u s u a l ly  f o c a l ,  occu rr in g  in  a few co n tig u o u s

a c i n i  in  a lo b u le *  The f o c i ,  however, are f r e q u e n t ly

w id e ly  d is se m in a te d ,  a f f e c t e d  lo b u le s  b e in g  found in

v a r io u s  p a r t s  o f the q u a rter . The l e s i o n  i s  termed

m ild , m oderate , or sev ere  according  to  the  amount o f

exudate  p r e s e n t .  (See F igu res  12 to  1 4 . )  A m ild

c e l l u l a r  exudate may a l s o  be observed around corpora

am ylacea. The acute c e l l u l a r  exudate o f  th e  e a r ly

l e s i o n  appears to  be fo l lo w e d  by rapid  in v o lu t io n

o f  the  a f f e c t e d  lo b u le s ,  the in v o lu te d  lo b u le s

c o n ta in in g  a la r g e  number o f  macrophages, lym phocytes

and e o s i n o p h i l s ,  in  the  in tr a lo b u la r  c o n n e c t iv e  t i s s u e .

Such /
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Such lo b u le s  are  r e f e r r e d  to  a s  hav in g  undergone  

p o s t- in f la m m a to r y  i n v o l u t i o n . (See F ig u res  15 and  

1 6 . )  The h ig h  e e l l u l a r  co n ten t  o f  a lo b u le  which  

has undergone t h i s  rap id  ty p e  o f  in v o lu t io n  e n a b le s  

i t  to  be d i s t in g u is h e d  from a lo b u le  w hich has 

undergone the s low er  in v o lu t io n  o f  e x h a u s t io n ,  as in  

the  l a t t e r  case  the in t r a lo b u la r  c o n n e c t iv e  t i s s u e  i s  

r e l a t i v e l y  a e e l l u l a r .

Where the in v o lu t io n  i s  r a p id  due to  m a s t i t i s  

th e re  i s  f r e q u e n t ly  no ev id en ce  o f  tru e  f i b r o s i s  but  

the  p e r id u e tu la r  c o n n ec tiv e  t i s s u e  may o c c a s io n a l ly  

show e v id en ce  o f  su b -acu te  inflam m ation , there  be ing  

s i g n s  o f  e a r ly  or commencing f i b r o b l a s t i c  a c t i v i t y ,  

accompanied as a r u le  by a c e l l u l a r  exudate in t o  the  

d u e t u l e s .

In  some in s ta n c e s  the  a cu te  l e s i o n  in  the  a c in i  

i s  a s s o c i a t e d  w ith  v a c u o la t io n  o f  the a c in a r  e p i t h e l -  

:iunw Spencer and McUutt (1950) m ention t h i s  phenom- 

:enon, and th ey  are  o f  the op in ion  t h a t  i t  i s  caused  by 

th e  b lock ag e  o f  a sm all c o l l e c t i n g  duct by a f ib r in o u s  

c l o t .  T a cu o la t io n  o f  the ac in ar  e p ith e l iu m  may, 

however, occur in  the absence o f  an a cu te  l e s i o n ,  and  

i s  brought about by th e  sudden su sp en s io n  o f  m ilk in g .

MeFarlane (1946, p erso n a l  communication) termed t h i s  

su p p ressed  /



su p p ressed  l a c t a t i o n . (See F igure  11)# The lo b u le s  

throughout the  quarter are a f f e c t e d .  I t  i s  probable  

th a t  w h i l s t  the f l u i d  r e ta in e d  in  the a c i n i  i s  

r e -a b so rb ed  m ilk  f a t  accum ulates in  the a c in a r  

e p ith e l iu m  cau sin g  the  v a c u o la te d  appearance.

I s o l a t e d  lo b u le s  may, however, show t h i s  c o n d i t io n  i n  

a q u arter  b e in g  m ilked norm ally . These i s o l a t e d  

l o b u le s  as  a r u le  c o n ta in  corpora am ylacea, and 

a lth ou gh  th e  l a t t e r  u s u a l ly  occur in  the  a c i n i ,  i t  i s  

p o s s i b l e  th at one of th ese  b o d ie s  might b lo ck  a 

d u c t u le .

The l e s i o n s  found in  the ducts are  probably o f  

more importance than th o se  i n  the l o b u le s ,  owing to  

the f a c t  th a t  the  damage is  o f  a more permanent n a tu r e ,  

a p o in t  to  which Duffy (1947) p r e v io u s ly  drew~ a t t e n t i o n  

and which i s  f u l l y  confirm ed i n  the p r e se n t  work,

"Since c e s s a t io n  o f  l a c t a t i o n  i s  th e  common se q u e l  o f  

i n f e c t i o n ,  the a f f e c t e d  lo b u le s  may undergo atrophy  

and in  consequence the  a f f e c t e d  t i s s u e  d isa p p e a r s ,  

le a v in g  th e  way c le a r  f o r  the p r o d u ct io n  a t  a l a t e r  

date  o f  normal e p i t h e l i a l  s t r u c tu r e s  p rep ara tory  t o  

another  l a c t a t i o n ,  whereas the duct system  be in g  

permanent s u f f e r s  ir r ep a ra b le  damage." A cco rd in g ly ,  

i f  a duct becomes occlud ed  by f i b r o s i s ,  i t s  whole  

d rainage  /
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d ra in age  area  1)6000163 u s e l e s s  f o r  m ilk  p r o d u ct io n ,  

and the la r g e r  the  duct the la r g e r  the area  a f f e c t e d .

The a c u te  s ta g e  o f  inflam m ation o f  a duct i s  

probably  o f  a t r a n s ie n t  n a tu r e ,  b e in g  r a p id ly  fo l lo w e d  

by a s u b - e p i t h e l i a l  p rod u ction  o f  g r a n u la t io n  t i s s u e ,  

( s e e  F igure  1 7 . ) ,  i . e .  a su b-acute  l e s i o n ,  which  

f r e q u e n t ly  becomes c a ta r r h a l .  In the c a ta r r h a l  s t a t e  

th e  e p i t h e l i a l  c e l l s  become h y p e r p la s t ic  and o f t e n  

v a e u o la te d ,  ( s e e  F igure  1 8 . )  Such a l e s i o n  i s  termed  

m ild , moderate or s e v e r e , accord in g  to  th e  amount o f  

g r a n u la t io n  t i s s u e  p r e se n t  in  the duct w a l l .  I f  o n ly  

one o r  two areas  o f  the duct w a l l  are  a f f e c t e d ,  th e  

l e s i o n  i s  r e f e r r e d  to  as f o c a l . I f  su b -a c u te  l e s i o n s  

are s e v e r e ,  the r e s u l t in g  f i b r o s i s  may p a r t i a l l y  or  

c o m p le te ly  occ lu d e  th e  d u ct .

CLASSIFICATION OF MASTITIS IN HEIFERS

The l e s i o n s  found in  the udders o f  the  13 h e i f e r s  

have b een  a r b i t r a r i l y  d iv id e d  in to  those  o c c u r r in g  

i n  th e  ducts and those in  the l o b u l e s .  This d i v i s i o n  

i s  co n v en ien t  b u t not a b s o lu te ,  because  the  d u c tu le s  

w ith in  th e  lo b u le s  are c o n t in u a t io n s  o f  th e  d u cts  and 

are o f  s im i la r  s t r u c t u r e ,  and may t h e r e fo r e  be a f f e c t e d  

w ith  s i m i la r  l e s i o n s .  The fo l lo w in g  i s  th e  c l a s s i f i c ­

a t i o n  th a t  has been e v o lv e d  f o r  use i n  the p r e se n t  

work. /
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work.

1 .  L e s io n s  in  th e  d u e ts .

(a ) acu te  e x u d a tiv e .

(b) su b -a cu te  or fo rm a tiv e  l e s i o n s .

(c )  p e r id u c ta l  f i b r o s i s .

2 . L esio n s in  the lo b u le s .

(a ) acu te  e x u d a tiv e .

i .  in  l a c t a t in g  lo b u le s ,  

i i .  in  norm ally in v o lu te d  lo b u le s  or 

in  lo b u le s  th a t  have n ever  

l a c t a t e d ,  as in  the v i r g in  

udder.

(b) p ost-in flam m atory  in v o lu t io n .

i .  w ith ou t acu te  exudate in  th e  

d u c tu le s ,  

i i .  w ith  acu te  exudate in  th e  

d u c tu le s ,  

i i i .  w ith  su b -a cu te  or fo rm a tiv e

l e s io n s  around th e  d u c tu le s ,  

i v .  w ith  p e r id u c tu la r  f i b r o s i s .

Not a l l  th e  le s io n s  m entioned in  t h i s  c l a s s i f i c -  

:a t io n  were observed  in  the udders of th e  13 h e i f e r s  

exam ined, but a l l  have been seen  in  the t i s s u e s  o f  

o ld e r  /
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o ld e r  cows* Acute ex u d a tiv e  l e s io n s  in  th e  d u cts  

were found on ly  in  a s s o c ia t io n  w ith  su b -a c u te  l e s i o n s .  

Sub-acute l e s io n s  around d u c tu le s  o ccu rr in g  in  lo b u le s  

w hich showed p ost-in flam m atory  in v o lu t io n  were n ot  

r e c o g n ise d  a lth ou gh  th ey  may have been p r e se n t  to  a 

m ild  d e g r ee , nor was p e r id u c tu la r  f i b r o s i s  o b serv ed .

This c l a s s i f i c a t i o n  i s  not s u f f i c i e n t l y  com- 

rp reh en sive  to  embrace a l l  ty p es of m a s t i t i s .  For 

in s ta n c e ,  i t  does not in c lu d e  a cu te  n e c r o t i s in g  

m a s t i t i s  and a cu te  su p p u rative  m a s t i t i s  in  b o th  o f  

w hich th e r e  i s  rap id  d e s tr u c t io n  o f t i s s u e .

M cFarlane and Rennie (1950) c l a s s i f y  lo b u la r  

m a s t i t i s  under fo u r  h e a d in g s:-  e x u d a tiv e , p r o d u c t iv e ,  

a c t iv e  n o n -p r o g re ss iv e  (dorm ant); p o st-in fla m m a to ry  

f i b r o s i s  ( e x t i n c t ) .  E xudative and p r o d u ctiv e  m a s t i t i s  

may occu r in  both  la c t a t in g  and in v o lu te d  t i s s u e ,  

dormant m a s t i t i s  u s u a lly  in  in v o lu te d  t i s s u e ,  e x t in c t  

m a s t i t i s  commonly in  in v o lu te d  areas but la c t a t in g  

a r ea s  may show a m ild  degree o f  th e  change. The 

c l a s s i f i c a t i o n s  may be compared as f o l lo w s :-

M cFarlane /
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M cFarlane and R enn ie .

E xu dative in  la c t a t in g  

t  i s  su e .

E xu dative in  in v o lu te d  

t i s s u e .

P ro d u ctiv e  in  la c t a t in g  

t i s s u e .

P ro d u ctiv e  in  in v o lu te d  

t i  s  sue •

Dormant in  la c t a t in g  

t i s s u e .

Dormant in  in v o lu te d  

t i s s u e .

E x t in c t  in  la c t a t in g  

t i s s u e .

E x t in c t  in  in v o lu te d  

t i s s u e .

EXAMINATION /

P resen t c l a s s i f i c a t i o n .

Acute e x u d a tiv e  in  

l a c t a t in g  lo b u le s .

P ost-in fla m m a to ry  in v o lu t io n  

with, a c u te  exudate in  th e  

d u etu l e s .

Not o b serv ed .

P o st-in fla m m a to ry  in v o lu t io n  

w ith  su b -a cu te  l e s i o n s  

around the d u c tu le s .

Not o b serv ed .

P o st-in flam m atory  in v o lu t io n  

w ith o u t acute  e x u d a te .

Not ob serv ed .

P ost-in flam m atory  in v o lu t io n
v

w ith  p e r id u c tu la r  f i b r o s i s .
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SXAMIHAIIGH Q I THE IJDDER2 OF 13- H EIFER S

Of the 52 q u a rters from the? 13 h e i f e r # ^  f u l l -  

d e t a i l s  o f which are g iv e n  in  Tolume I I ,  25 were  

normal on m icro sco p ic  exam in ation  and 27 were 

abnorm al. The m icro sco p ic  f in d in g s  in  the?abnorm al 

q u a rters  may be d iv id e d  in to  s i x  grou p s.

1 • Severe u n ifo c a l  acute lo b u la r  m a s t i t i s

In  th r e e  q u a rters , G 31 LF, 0 42 LF, and 

C 42 RH, se v e r e  acu te  inflam m atory exudate wdo found1 

in  two or th ree  a c in i  o f  a s in g le  lo b u le ,  and in  one 

q u a r te r , G 36 RH, a s im ila r  exudate was found in  the  

in tr a lo b u la r  t i s s u e  o f  an o th e rw ise  norm ally  in v o lu te d  

l o b u le .  Ho o th e r  l e s io n s  were found in  the p o r t io n s  

exam ined. The c e l l  counts o f  the m ilk  from th e se  

q u a rters  were seldom  over 1 0 ,0 0 0  p er  m l. O c c a s io n a lly  

th ey  had r i s e n  as h ig h  as 7 0 ,0 0 0 , but had retu rn ed  

to  normal a t  th e  tim e o f  s la u g h te r . A s in g le  count o f

2 7 0 ,0 0 0  c e l l s  per m l. was found in  a sample from  

q u arter  G 42 RH tw elve  weeks b e fo re  s la u g h te r , but i t  

i s  u n l ik e ly  th a t  th is  had any a s s o c ia t io n  w ith  th e  

acu te  fo cu s  found so lo n g  a fterw a rd s , i l l  th e se  

q u a rters  were la c t a t in g  a lth ou gh  norm ally  in v o lu te d  

lo b u le s  occu rred  in  the main drainage a r e a . The 

in v o lu te d  lo b u le s  v a r ie d  in  e x te n t  from 6 to  25 p er  

c i h i 1**/
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c e n t .  o f  th e  q u a rte r .

In qu arter  G 31 LF, n on -h aem oly tic  s ta p h y lo c o c c i  

occu rred  in  th e  m ilk  on th ree  o c c a s io n s  p r io r  to  

s la u g h te r  hu t t h e i r  numbers were sm a ll and th e y  were 

n o t found in  th e  t i s s u e  a f t e r  s la u g h te r , even  on 

enrichm ent* I t  i s  th e r e fo r e  u n l ik e ly  th a t  th ey  were 

a s s o c ia t e d  w ith  the developm ent o f the l e s i o n s .  

S trep to co ccu s  b o v is  was i s o la t e d  from the t i s s u e ,  but 

o n ly  on enrichm ent, and as i t  was n o t found in  th e  m ilk  

p r io r  to  s la u g h te r , i t  a lso  was probab ly  o f  no s i g n i f ­

i c a n c e .  Two n on -h aem olytic  c o lo n ie s  o f  

S ta p h y lo co ccu s aureus occurred  on the p la t e  from a 

sam ple o f  m ilk  taken from C 42 LF s i x  days b e fo re  

s la u g h te r ,  and s im ila r  organism s were i s o l a t e d ,  but 

o n ly  on enrichm ent from the t i s s u e  taken  a f t e r  

s la u g h te r  from c lo s e  to the r e g io n  where the acu te  

fo c u s  was fou n d . F ourteen  n on -h aem oly tic  c o lo n ie s  o f  

S tap h y lococcu s aureus grew on the p la t e s  from th e  m ilk  

d e r iv e d  from C 42 HE s i x  days b e fo re  s la u g h te r , and 

s im ila r  organism s were i s o la t e d ,  but on ly  on e n r ic h -  

:ment, from the t i s s u e  c lo s e  to  th e  r e g io n  where th e  

a c u te  fo c u s  was fou n d . I t  may be of some s ig n i f ic a n c e  

th a t t h i s  organism  was found on ly  in  the t i s s u e  taken  

from c lo s e  to  the l e s io n  in  both th e se  q u a r te r s . Eo 

organism s /
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organism s o f  any type were foun d  in  the m ilk  o r  in  

the t i s s u e  o f  q u arter  0 36 EH.

Ihe fo u r  q u arters in  t h i s  group show th a t  a 

s in g le  fo o u s  o f  acute lo b u la r  m a s t i t i s  may occur in  

a q.uarter w ith o u t cau sin g  a marked r i s e  in  th e  e e l l

count o f  the m ilk , probab ly  because th e  l e s i o n  i s

very  sm a ll and o f  v ery  r e c e n t  o n s e t ,  p o s s ib ly  even  

s in c e  th e  p r e v io u s  m ilk in g . One o f th e se  q u a r te r s ,

0 36 RH, d i f f e r e d  from th e  o th er  th r e e  in  th a t  the

a cu te  fo c u s  d id  n o t occur in  th e  a c in i  o f a l a c t a t in g  

lo b u le  but in  the in tr a lo b u la r  t i s s u e  o f  an in v o lu te d  

lo b u le .  I t  would be u n lik e ly  fo r  any c e l l s  from t h i s  

l e s i o n  to  f in d  t h e ir  way in to  th e  m ilk . Such a l e s i o n  

may have a r is e n  in  one o f  two w ays. (1 ) An acu te  

fo c u s  in  a la c t a t in g  lo b u le  may have caused  the lo b u le  

to  in v o lu t e .  In t h i s  c a se  th e  lo b u le  would have shown 

s ig n s  o f  p ost-in fla m m a to ry  in v o lu t io n , but th ere  was 

no ev id en ce  o f  t h i s ,  (2) An a cu te  fo c u s  may have 

occu rred  p r im a r ily  in  the i n t e r s t i t i a l  t i s s u e  o f  an  

in v o lu te d  lo b u le .  I f  such a l e s io n  were cau sed  by 

m icro-organ ism s i t  would in d ic a te  a p a th  o f  in f e c t io n  

o th e r  than by way o f  the t e a t  c a n a l.

2 .  M ild m u lt i fo c a l  acu te  lo b u la r  m a s t i t i s

In f i v e  q u arters th ere was a m ild  acu te  

in flam m atory /
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inflam m atory exudate in  the a o in i  o f  two o r  more 

lo b u le s  w ith o u t oth er  l e s io n s  in  th e  p o r t io n s  

exam ined. The f i n a l  c e l l  count o f  the m ilk  from  

th e se  q u a rters  was low , 2 0 ,0 0 0  c e l l s  p er  m l. or  l e s s .  

However, in  th r e e  o f  th e se  q u a r te r s , a l l  d er iv ed  

from the same an im al, C 19 , c e l l  cou n ts o f  up to

1 3 0 .0 0 0  had b een  o b ta in ed  w ith in  two w eeks o f  

s la u g h t e r .  The rem aining two q u a rters  in  t h i s  group  

were a l s o  d e r iv e d  from  one h e i f e r .  One o f th e s e ,

G 37 LF, showed e e l l  counts o f  1 0 0 ,0 0 0  c e l l s  p er  m l. 

th r e e  weeks b e fo re  s la u g h te r , and 52 p er  c e n t ,  o f  th e  

c e l l s  were gran u lar  le u c o c y te s .  The l a s t  two counts  

were l e s s  than 1 0 ,0 0 0  p er  m l. and 1 0 ,0 0 0  p e r  m l. 

r e s p e c t iv e ly .  The o th e r  q u a rter , C 37 RF, showed 

co u n ts o f  540 ,000  c e l l s  p er  m l. (68 p er  c e n t ,  b e in g  

g ra n u la r  le u c o c y te s )  th ree weeks b e fo re  s la u g h te r ;  

and 1 6 0 ,0 0 0  c e l l s  per m l. (58 per c e n t , b e in g  

g ra n u la r  le u c o c y te s )  two weeks b e fo re  s la u g h te r , and

1 0 0 .0 0 0  c e l l s  per m l. one week b e fo re  s la u g h te r .  The 

f i n a l  cou n t, however, was l e s s  th an  1 0 ,0 0 0  c e l l s  per  

m l. A ll  f iv e  q u a rters  in  t h i s  group were in  f u l l  

l a c t a t i o n  w ith  p r a c t i c a l ly  no lo b u le s  f u l l y  in v o lu te d .

In  two o f  the q u a r te r s , G 19 LF and RF, no 

organism s were found in  the m ilk  but in  G 19 RF, 

non-haem olyt ic  /
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n o n -h a em o ly tic  s ta p h y lo c o c c i were o b ta in ed  from  th e  

t i s s u e  from two l e v e l s  on en rich m en t. In Q uarter  

C 19 LH, la r g e  numbers o f  n on -h aem olytic  s ta p h y lo c o c c i  

were p r e se n t  in  the m ilk  on one o c c a s io n  but t h i s  was 

a sam ple ta k en  fo u r  weeks b e fo re  s la u g h te r  and th ey  

were not found in  l a t e r  sa m p les. They were o b ta in ed  

from th e  t i s s u e  a f t e r  s la u g h te r  but on ly  on e n r ic h -  

:m ent. As, how ever, the l e s io n s  were few  and very  

sm all i t  i s  not su r p r is in g  th a t  any organism  con -  

jcern ed  would be found on ly  on en rich m en t. With

regard  to  the rem aining two Q uarters, 0 37 LF and C 37

RF, o n ly  a few  d ip h th ero id s  occurred in  th e  m ilk  and

th ey  were n ot o b ta in e d  from the t i s s u e s  even on

en r ich m en t. S trep tococcu s b o v is  was found on e n r ic h -  

:ment from the t i s s u e  o f  Quarter G 37 LF, b u t i t  d id  

n o t o ccu r  in  the m ilk  sam p les.

I t  i s  e v id en t from th ese  r e s u l t s  th a t a se v e r e  

d is tu r b a n c e , in d ic a te d  by an in c r e a se  in  the c e l l  count 

and a h igh  p rop ortion  o f  granu lar l e u c o c y t e s ,  may occur  

in  a Quarter and y e t  i f  th e  c e l l  count has retu rn ed  to  

a low  f ig u r e  b e fo re  s la u g h te r , the t i s s u e  may show 

o n ly  m ild  acu te  l e s io n s  in  two or th r e e  a r e a s . In  

o th e r  w ords, a lm ost com plete r e s o lu t io n  o f  an a c u te ly  

in flam ed  lo b u le  may occu r, w ith ou t p o st-in fla m m a to ry  

in v o lu t io n  /
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in v o lu t io n  in te rv e n in g *  I f  i t  were n ot fo r  th e  f a c t  

th a t  th e  f i n a l  count from G 37 RF was l e s s  than  1 0 ,0 0 0  

s e l l s  per m l*, the p a tte r n  o f  the c e l l  cou n ts and the  

p r o p o r tio n  o f  gran u lar  le u c o c y te s  would resem ble  

c lo s e l y  th o se  o f  the th r e e  q u a rters d is c u s s e d  in  th e  

n e x t group -  se v er e  m u lt ifo c a l acu te  lo b u la r  m a s t i t i s .  

3• Severe m u lt i fo c a l  acu te  lo b u la r  m a s t i t i s

In th r e e  q u a rters , 0 33 RF, G 42 LH and C 42 RF, 

th ere  was sev ere  m u lt ifo c a l a cu te  lo b u la r  m a s t i t i s  

w ith , in  a d d it io n , lo b u le s  showing p o st-in fla m m a to ry  

in v o lu t io n .  In no ease  d id  se v e r e  acu te  l e s io n s ,  

a f f e c t in g  many lo b u le s ,  occur w ith o u t some o th er  

ab n orm ality  e lsew h ere; in v o lu t io n  due to  a p r e v io u s  

a c u te  l e s i o n  was alw ays p resen t in d ic a t in g  th a t  th e  

p r o c e s s  had been in  e x is te n c e  f o r  some t im e . The c e l l  

co u n ts  from th e s e  th ree  qu arters were in  a l l  c a s e s  lo w , 

as a r u le  l e s s  than 10 ,0 0 0  p er  m l.,  u n t i l  a few  weeks 

b e fo re  s la u g h te r .

Q 33 RF. In t h i s  q u arter  the count o f  th e  m ilk  

r o se  to  7 0 ,0 0 0  c e l l s  per m l. th r ee  weeks b efore  

s la u g h te r  and up to  610,000 the fo l lo w in g  w eek. The 

co u n ts made a t  e ig h t  days, f i v e  days and two days 

b e fo re  s la u g h te r  and on th e  day o f  s la u g h te r  were 

ap p rox im ate ly  200 ,000  c e l l s  per m l. D i f f e r e n t ia l  

c e l l s  /
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c e l l s  e o a n ts  made on the l a s t  f i v e  sam ples showed th a t  

th e  p r o p o r tio n  o f gran u lar  le u c o c y te s  was 66 , 78 , 7 1 ,

73 and 62 p er  c e n t . ,  r e s p e c t iv e ly .  Thus the t o t a l  

cou n ts o f gran u lar  le u c o c y te s  in  th e se  sam ples were 

rou gh ly  4 0 0 ,0 0 0 , 1 6 0 ,0 0 0 , 1 8 0 ,0 0 0 , 1 7 0 ,0 0 0  and 1 4 0 ,0 0 0  

p er  m l. I t  was found th a t about 4 per c e n t ,  o f  t h i s  

q u a rter  had se v er e  acute l e s io n s  and 4 per c e n t ,  

p o st-in fla m m a to ry  in v o lu t io n , and th ere  were no nor­

m a l ly  in v o lu te d  lo b u le s  p r e s e n t . M acroscopic  

ex am in ation  had not r e v e a le d  th e se  l e s i o n s ,  the  

q u a rter  appearing to  the naked eye to  be a normal 

l a c t a t in g  qu arter w ith  no in v o lu te d  lo b u le s .  S ix  

h a em o ly tic  c o lo n ie s  o f  S tap h y lococcu s aureus were found  

on the d ir e c t  b lood p la t e s  prepared  from the m ilk  o f  

t h i s  q u a rter  28 weeks b e fo re  s la u g h te r  but n o t in  

l a t e r  sa m p les. lo n -h a em o ly tic  S tap h y lococcu s aureus  

was found in  th e  m ilk  a t 26, 2 5 , and 7 weeks b e fo r e  

s la u g h te r .  EFo organism s were reco v ered  from the  

t i s s u e  ta k e n  from th is  q u arter , but from the t i s s u e  

tak en  from L evel 1 o f  i t s  neighb our, C 33 RH, a 

normal q u a rter , non h aem oly tic  s ta p h y lo c o c c i were 

i s o l a t e d ,  both by d ir e c t  c u ltu r e  and on enrich m en t.

The t w i s t - d r i 11 used  fo r  ta k in g  t h i s  t i s s u e  p e n e tr a te d  

th e  abnormal q u arter , and i t  i s  th e r e fo r e  p o s s ib le  

th a t  /
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th a t  the organism s were^ from the l a t t e r ,  and may 

have been  a s s o c ia te d  w ith  the l e s i o n s .

Q 42 LH. In t h i s  qu arter th e  c e l l  oount r o se  

to  3 1 0 ,0 0 0  c e l l s  per m l. seven  and a h a l f  weeks 

b e fo r e  s la u g h te r , and to  860 ,000  c e l l s  p e r  m l. a t  

se v e n  w eek s. At f i v e  and a h a l f  weeks i t  dropped 

t o  2 9 0 ,0 0 0  o n ly  to  r i s e  to 1 ,1 3 0 ,0 0 0  c e l l s  p er  m l. 

a t  fo u r  and a h a l f  w eeks. Counts o f  about 7 0 0 ,0 0 0  

c e l l s  p e r  m l. were ob ta in ed  a t th r ee  w eek s, two weeks 

and one week b e fo re  s la u g h te r . The d i f f e r e n t i a l  

c e l l  co u n ts  of the sam ples taken  a t  se v en , f i v e  and a 

h a l f ,  fo u r  and a h a l f ,  th ree  two and one week p r io r  

to  s la u g h te r  were 64, 60, 43 , .68, 50 and 59 per  

c e n t ,  g r a n u la r  le u c o c y te s  r e s p e c t iv e ly .  Thus th e  

t o t a l  cou n ts o f gran u lar  le u c o c y te s  in  th e s e  sam ples 

were 5 5 0 ,0 0 0 , 1 7 0 ,0 0 0 , 5 2 0 ,0 0 0 , 5 2 0 ,0 0 0 , 3 7 0 ,0 0 0  and

4 4 0 ,0 0 0  p er  m l. I t  was found th a t 17 p e r  c e n t ,  o f  

t h i s  q u a rter  showed se v er e  acu te  l e s io n s ,  and about 

8 p e r  c e n t , p o st-in fla m m a to ry  in v o lu t io n .  A fu r th e r  

8 p e r  c e n t ,  o f  th e  lo b u le s  were norm ally  in v o lu te d .

A la r g e  p r o p o r tio n  o f  th e  c e l l s  in  th e  acu te  inflam m - 

ja to ry  exudate were e o s in o p h ils ,  and many o f  th e se  

c e l l s  were s c a t te r e d  through the supramammary 

lym p h atic  node. On m acroscopic exam in ation  t h i s  

appeared /
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in v o lu te d  lo b u le s  in  th e  main drainage a r e a s . Only 

d ip h th er o id s  were found in  the sam ples from t h i s  

q u a r te r , but h a em o ly tic  c o a g u la s e - p o s i t iv e  sta p h y -  

• lo c o c c i  were found in  the t i s s u e  taken  from L ev e l 1 

on en rich m en t, and n o n -h a em o ly tic  s ta p h y lo c o c c i  were 

found by d ir e c t  c u ltu r e  and on enrichm ent in  t i s s u e  

from the l e f t  supramammary lym p h atic  n od e. I t  i s  

p o s s ib le  th a t  the h aem oly tic  s ta p h y lo c o c c i  were 

a s s o c ia te d  w ith  th e  developm ent o f  the l e s i o n s ,  but 

the s ig n i f ic a n c e  o f  th e  n o n -h a em o ly tic  s ta p h y lo c o c c i  

which were found o n ly  in  the supramammary lym ph atic  

node i s  u n c e r ta in .

C 42 RF. This q u arter  was from th e same h e i f e r  as th e  

p r e v io u s  q u a r te r . I t  showed a r i s e  in  c e l l  count to

5 0 ,0 0 0  c e l l s  per m l. sev en  and a h a l f  w eeks b e fo re  

s la u g h te r  and th en  to  36 0 ,0 0 0  c e l l s  p e r  m l. a t  se v en  

w eek s. The count was 240 ,0 0 0  a t  f i v e  and a h a l f  

w eeks, 1 0 0 ,0 0 0  a t  fo u r  and a h a l f  w eeks, 2 3 0 ,0 0 0  a t  

th ree  w eek s, 3 3 0 ,0 0 0  a t  two weeks and 4 1 0 ,0 0 0  a t  one 

w eek. The sam ples exam ined a t  se v en , f i v e  and a 

h a l f ,  fo u r  and a h a l f ,  th r ee  and two weeks and a t one 

week b e fo re  s la u g h te r  showed 70 , 59 , 63, 51 , 32 and 

33 p er  c e n t ,  g ra n u la r  l e u c o c y t e s ,  g iv in g  t o t a l  eou n ts
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o f  th e se  e e l l s  per m l. o f  2 5 0 ,0 0 0 , 1 4 0 ,0 0 0 , 6 0 ,0 0 0 ,

1 2 0 ,0 0 0 , 1 0 0 ,0 0 0  and 1 3 0 ,0 0 0  r e s p e c t iv e ly .  I t  was 

found th a t 4 p e r  c e n t ,  o f  t h i s  q u a rter  showed sev ere  

a cu te  l e s io n s  and about 4 p e r  c e n t ,  p o st-in fla m m a to ry  

in v o lu t io n .  A fu r th e r  29 p e r  c e n t ,  o f  th e  lo b u le s  

were norm ally  in v o lu te d . In t h i s  q u arter  a ls o  a • 

la r g e  p r o p o r tio n  o f  th e  c e l l s  in  the a cu te  inflam m - 

:a to ry  exudate were e o s in o p h i ls ,  and th ere  were many 

o f  th e s e  e e l l s  s c a t t e r e d  through th e  supramammary 

lym p h atic  node on t h i s  the r ig h t  s id e  o f the udder. 

The m acroscopic exam in ation , how ever, gave a f a l s e  

appearance of a normal l a c t a t in g  q u arter  w ith  in v o l-  

:u ted  lo b u le s  in  th e  main d ra in age  a r e a . A few  

n on -h aem oly tic  s ta p h y lo c o c c i  were found in  one sample 

taken  19 weeks b e fo r e  s la u g h te r  bu t o n ly  d ip h th er o id s  

were i s o la t e d  from  subsequent sa m p les . H aem olytic  

c o a g u la s e - p o s i t iv e  s ta p h y lo c o c c i  were i s o la t e d  from  

th e  t i s s u e  o f  one l e v e l  and n on -h aem oly tic  s ta p h y -  

i lo c o e c i  were o b ta in ed  from  the r ig h t  supramammary 

lym ph atic  node. In b oth  th e se  c a s e s  th e  organism s 

were ob ta in ed  from the t i s s u e  o n ly  on enrichm ent so  

th a t  t h e ir  numbers were p rob ab ly  s m a ll .  I t  i s  

p o s s ib le ,  how ever, th a t the h aem oly tic  s ta p h y lo c o c c i  

were a s s o c ia t e d  w ith  the l e s io n s  in  the q u a r te r , but 

the /
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th e  s ig n if ic a n c e  o f  th e  n on -h aem oly tic  ty p e , w hich was 

found on ly  in  th e  supramammary lymph node i s  u n c e r ta in .

The th r e e  q u a rters in  t h i s  group show th a t  when 

many lo b u le s  are a f f e c t e d  by se v er e  a cu te  l e s io n s  th e re  

i s  a r i s e  in  c e l l  count o f  th e  m ilk , a h ig h  p r o p o r tio n  

o f  the c e l l s  b e in g  a t f i r s t  g ra n u la r  l e u c o c y t e s .

Table 5 g iv e s  th e  number o f  g ra n u la r  and n on -gran u lar  

c e l l s  p er  m l. and the t o t a l  c e l l  co u n ts  o f the m ilk  

from th e se  q u a r te r s . The e x te n t  o f  the acu te  l e s io n s  

in  th e  q u a r te r s , 4 p er  c e n t . ,  17 p e r  c e n t . ,  and 4 p er  

c e n t ,  r e s p e c t iv e ly ,  b ears a d ir e c t  r e la t io n s h ip  to  the  

numbers o f  g ra n u la r  le u c o c y te s  in  th e  f i n a l  c o u n ts , 

i . e .  1 4 0 ,0 0 0 , 4 4 0 ,0 0 0  and 1 3 0 ,0 0 0 , r e s p e c t iv e ly .  I t  

may th e r e fo r e  be in fe r r e d  th a t  in  a q u arter  in  a 

s im ila r  s t a t e  o f  l a c t a t io n  to  th e se  q u a rters and l i k e  

them w ith  no l e s io n s  in  the d u c ts , the f in d in g s  o f  

about 1 5 0 ,0 0 0  g ra n u la r  le u c o c y te s  p er  m l. in d ic a t e s  

th a t  about 4 p er  c e n t ,  o f  th e  q u arter  i s  a f f e c t e d  w ith  

se v e r e  acute  lo b u la r  m a s t i t i s .  T h is r e la t io n s h ip  

betw een th e  number o f gran u lar  le u c o c y te s  in  th e  m ilk  

and th e  e x te n t  to  which the q u arter  i s  a f f e c t e d  may 

be approached from another a n g le .  For in s ta n c e  in  th e  

m ilk  from C 33 RF th ere  were 4 0 0 ,0 0 0  g r a n u la r  le u c o c y te s  

p er  m l. two weeks b e fo re  s la u g h te r , but in  a l l  the  

subsequent /
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TABLE 5

The number o f  g r a n u la r  and n o n -g ra n u la r  c e l l s  in  specim ens o f  

m ilk  drawn at in t e r v a ls  from q u a rte rs  G 33 RF, G 42 LH and 

C 42 RF. The c e l l  co u n ts  are e x p r essed  in  thou san d s p er  m l.

Time b e fo r e  s la u g h te r

7 X 12 7 5 i 44- 3 2 1 5 2 0
w ks. wks • w k s. w k s. w k s. w k s. wk. days days days

0 33 RF.

G ranular c e l l s _ _ .. 400 160 180 170 140

Io n -g r a n u la r  e e l l s - - - - - 210 50 60 60 80

T ota l g ra n u la r  and 
non-gra n u lar  c e 11s 10 10 20 10 70 610 210 240 230 220

C 42 LH.

G ranular c e l l s 550 170 520 520 370 440

Io n -g r a n u la r  e e l l s - 310 120 610 160 380 350 - - -

T ota l g r a n u la r  and 
n o n -g ra n u la r  c e l l s 310 860 290 1130 680 750 790 — —

G 42 RF.

G ranular c e l l s 250 140 60 120 100 130

Io n -g ra n u la r  c e l l s - 110 100 40 110 230 280 - - -

T ota l g r a n u la r  and 
n on -gran u lar  c e l l s 50 360 240 100 230 330 410



- 66 -

su b seq u en t cou n ts o n ly  160 ,000  per ml* I t  may be 

assumed th a t  t h i s  f a l l  o f over 2 0 0 ,0 0 0  c e l l s  p e r  m l. 

was due to  the area o r ig in a l ly  a f f e c t e d  becoming 

reduced owing t o  the occurrence o f  p ost-in fla m m a to ry  

in v o lu t io n ,  which in  the ea se  o f  t h i s  q u arter  was 4 

p er  c e n t .  Thus i t  may be in fe r r e d  th a t th e  4 p er  

c e n t ,  o f  the q u arter o r ig in a l ly  a f f e c t e d  w ith  se v e r e  

a cu te  lo b u la r  m a s t i t i s  but now in v o lu te d , had been  

r e s p o n s ib le  fo r  adding over 200 ,000  g ra n u la r  c e l l s  

per m l. to  the m ilk . R eferrin g  on th e  same b a s is  to  

the f ig u r e s  fo r  G 42 LH (se e  Table 5) i t  w i l l  be se e n  

th a t  th e  occurrence o f  p ost-in flam m atory  in v o lu t io n  o f  

8 p e r  c e n t ,  o f th e  quarter had caused  a f a l l  in  g ra n -  

su la r  le u c o c y te s  from 550 ,000  per m l. at sev en  weeks 

to  1 7 0 ,0 0 0  a t  f iv e  and a h a l f  w eeks, a f a l l  o f  n e a r ly

4 0 0 ,0 0 0  c e l l s  p er  m l.,  the same r e la t io n s h ip  betw een  

th e  a rea  in v o lu te d  and the f a l l  in  number o f  g ra n u la r  

le u c o c y te s  as in  the p rev io u s c a s e . In  t h i s  qu arter  

th e  number o f  gran u lar  le u c o c y te s  per m l. a g a in  r o se  

to  about th e  p rev iou s l e v e l  four and a h a l f  weeks 

b efo re  s la u g h te r , and stayed  about the same l e v e l  in  

su bseq uent sam p les. This r i s e  was probab ly  due to  new 

a rea s  becoming a f f e c t e d .  F urther, r e fe r r in g  to  the  

f ig u r e s  f o r  G 42 RF, i t  w i l l  be se e n  th a t  

p o st-in fla m m a to ry  /
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p o st-in fla m m a to ry  in v o lu t io n  of 4 p er  cent# o f  th e  

q u a rter  had caused  a d ecrease  in  th e  numbers o f  

g ra n u la r  le u e o e y te s  from 250 ,000  p e r  m l. a t  seven  

weeks to  60 ,000  a t  fo u r  and a h a lf  w eeks, a f a l l  o f  

about 2 0 0 ,0 0 0  c e l l s  p er  m l. S h is  i s  s im ila r  to  th e  

f ig u r e s  fo r  G 33 RF. In both th e se  m ethods o f  

c a lc u la t in g  the number o f gran u lar  le u c o c y te s  which  

may be found p e r  m l. o f m ilk  i f  a c e r ta in  area  i s  

a f f e c t e d  w ith  an acu te  inflam m atory p r o c e s s ,  i t  i s  

assumed th a t  no ducts are b locked  by c o a g u la ted  m ilk  

or ex u d a te , and in  the second method th ere  has been  

n e ith e r  r e s o lu t io n  o f  a f f e c t e d  a r ea s , nor an e x te n s io n  

o f  th e  area  a f f e c t e d ,  f  ho ugh the f in d in g  o f  from

1 5 0 .0 0 0  to  200 ,000  gran u lar  le u c o c y te s  p er  m l. o f  m ilk  

may mean th a t  4 p er  c e n t , o f  the lo b u le s  are a f f e c t e d  

w ith  acu te  lo b u la r  m a s t i t i s ,  and from 300 ,000  to

4 0 0 .0 0 0  th a t  8 per c e n t , are a f f e c t e d ,  i t  does n o t  

f o l lo w  th a t  when la rg e  areas o f th e  quarter are a f f e c t e d  

th e  number o f  c e l l s  found in  the m ilk  w i l l  be in  d ir e c t  

a r ith m e t ic a l  r a t i o .  Two opposing fa c to r s  w i l l  

o p e r a te : -  the m ilk  y ie ld  o f  the q u arter w i l l  be 

red uced , thu s cau sin g  an in c r e a se  in  th e  c e l l s  p e r  m l . ,  

w h ile  the b lo ck in g  of d u cts by coagu la ted  m ilk  and 

exudate w i l l  preven t the c e l l s  from the a rea s  d ra in ed

by /
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"by th e s e  d u ets from reach in g  the r e s t  o f  th e  m ilk ,  

and so  cause a red u ctio n  in  the c e l l s  per ml*

The acu te  c e l lu l a r  exudate in  two o f  the  

q u a rters  in  t h i s  group, which were both  from th e  same 

an im al, C 42 LH and 0 42 RF, co n ta in ed  la r g e  nunibers 

o f  e o s in o p h i ls ,  and many o f  th e se  c e l l s  s c a t t e r e d  

through the supramammary lym phatic n o d es . The o th er  

two q u a rters  from t h i s  h e i f e r  were d is c u sse d  under  

Group 1 , se v er e  u n ifo c a l acu te  lo b u la r  m a s t i t i s ,  and 

the l e s io n s  in  th ese  q u a rters a ls o  c o n ta in e d  a h igh  

p r o p o r tio n  o f  e o s in o p h i ls .  In  one o f  th ese  q u a rters  

a number o f w h ite  b lood c e l l s  had sed im ented  to  the  

s id e  o f  a la r g e  blood v e s s e l  in  one s e c t io n  and the  

m a jo r ity  o f th e se  c e l l s  were e o s in o p h i ls .  I t  i s  

th e r e fo r e  p robab le  th a t t h i s  animal had a g e n e r a l is e d  

e o s in o p h ik a , and the f a c t  th a t  i t s  h id e  was b ad ly  

"w arbled11 may have had some bearing on t h i s .

4 .  P ost-in flam m atory  in v o lu t io n  w ith  r e s id u a l  l e s i o n s .

E lev en  q u arters showed p o st-in fla m m a to ry  in v o lu t -  

: io n , the t i s s u e  a f fe c te d  v a ry in g  in  e x te n t  from 6 per  

c e n t ,  to  66 per c e n t ,  o f  the q u a rter . In a d d it io n ,  

w ith  one e x c e p t io n , th ere  were m ild  to  sev ere  f o c a l  

a c u te  l e s io n s  in la c t a t in g  lo b u le s .

G 33 LH. On m acroscopic exam ination  t h i s  q u arter  

appeared /
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appeared to  be a normal la e t a t in g  q u arter  w ith  no 

in v o lu te d  lo b u le s .  However, on m icr o sc o p ic  examin­

a t i o n ,  i t  was found th a t 6 p er  c e n t , o f  th e  q u arter  

showed p ost-in flam m atory  in v o lu t io n  and 6 p er  o e n t .  

normal in v o lu t io n . Ho acute l e s io n s  were found in  

l a e t a t in g  lo b u le s ,  Two o f th e  areas o f  

p 0 3t-in flam m atory  in v o lu t io n  w ere, however, s t i l l  

a c t iv e  in  th a t there were polymorphs in  th e  d u c tu le s .  

One week a f t e r  c a lv in g , i . e .  29 weeks b e fo re  

s la u g h te r , the c e l l  count was 70 ,000  c e l l s  p er  ml# 

o f  w hich 34 per cent# were gran u lar  le u c o c y te s .  The 

su b seq uent cou n ts u n t i l  th r e e  weeks b e fo re  s la u g h te r  

were low , in  most in s ta n c e s  l e s s  than 1 0 ,0 0 0  c e l l s  

p e r  m l . ,  but in  two e a ses  30 ,000  p er  m l. Three and 

two weeks b efore  s la u g h te r  the c e l l  count was 4 0 ,0 0 0  

p e r  m l.,  50 per c e n t , of the c e l l s  in the l a t t e r  c a se  

b ein g  g ra n u la r  le u c o c y te s .  At e ig h t ,  f i v e  and two 

days b efore  s la u g h te r  c e l l  counts o f  l e s s  than 1 0 ,0 0 0  

p e r  m l. were o b ta in ed ,b u t on th e  day o f  s la u g h te r  the  

count was 60 ,000  per m l. Only 15 per c e n t , o f  the  

c e l l s  in  the l a s t  count were gran u lar  le u c o c y t e s .  

H on-haem olytic s ta p h y lo c o c c i fr e q u e n tly  found in  the  

m ilk , but were not ob ta in ed  from the t i s s u e  a f t e r  

s la u g h te r .

0 32 IF . On m icroscop ic  exam ination  8 p e r  c e n t ,  o f  

th e  /
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th e  lo b u le s  in  t h i s  quarter showed p o st-in fla m m a to ry  

in v o lu t io n , 17 p er  c e n t , normal in v o lu t io n  and 2 p er  

c e n t ,  m ild  to  severe  acute l e s io n s  in  la e t a t in g  

l o b u le s .  From fo u r  weeks a f t e r  c a lv in g , or 28 weeks 

b efo re  s la u g h te r , u n t i l  17 weeks b e fo re  s la u g h te r ,  

th e  c e l l  count v a r ie d  between l e s s  than  1 0 ,0 0 0  c e l l s  

p er  m l. and 60 ,000  c e l l s  per m l. At 16 w eeks i t  ro se  

to  2 6 0 ,0 0 0  p er  m l. but a week l a t e r  f e l l  to  5 0 ,0 0 0 ,

56 p er  c e n t ,  of th e  c e l l s  in  th e  l a t t e r  c a se  b e in g  

g ra n u la r  le u c o c y te s .  A week la t e r  the count r o se  to

1 8 0 ,0 0 0  c e l l s  p er  m l . ,  62 per c e n t , o f  th e  c e l l s  b e in g  

g ra n u la r  le u c o c y te s .  From 13 weeks to  2 weeks b e fo re  

s la u g h te r  counts v ary in g  between 10 ,000  and 180 ,0 0 0  

were o b ta in e d . One week before s la u g h te r  th e  count 

r o se  to  1 9 0 ,0 0 0  c e l l s  per m l.,  23 p er  c e n t , o f  th e  

c e l l s  b eing  gra n u la r  le u c o c y te s ,  and on th e  day o f  

s la u g h te r  th ere  was a fu r th e r  r i s e  to  3 7 0 ,0 0 0  p er  m l.,  

o n ly  23 p er  c e n t , o f  the c e l l s  b e in g  g ra n u la r  

l e u c o c y t e s .  U on-haem olytic s ta p h y lo c o c c i were found  

in  th e  m ilk  a t  27 , 1 5 , 3 weeks and a t 1 week b e fo re  

s la u g h te r , but they could be ob ta in ed  from th e  t i s s u e  

o n ly  on enrichm ent from one l e v e l .  D ip h th ero id s  

in  sm all numbers were found in  th e  m ilk  on s e v e r a l  

o c c a s io n s .  On m acroscopic exam ination  t h i s  q u arter  

appeared /
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appeared q u ite  d i f f e r e n t  from i t s  neigh b ou r in  th a t  

the la e t a t in g  lo b u le s ,  though o f  the same d ia m eter , 

protru ded  l e s s  from the cut su r fa c e . The lo b u le s  in  

th e  C. and D. areas o f  L e v e ls  1 and 2 were in v o lu te d .

0 4 RH. On m icroscop ic  exam ination  15 p e r  c e n t ,  o f  

th e  lo b u le s  in  t h i s  quarter showed p o st-in fla m m a to ry  

in v o lu t io n ,  18 p e r  c e n t , normal in v o lu t io n  and 1 p e r  

c e n t ,  m ild  a c u te  inflam m ation in  la e t a t in g  lo b u le s .

The c e l l  count f e l l  from 1 90 ,000  per m l. a t  19 weeks 

b e fo re  s la u g h te r  to 30 ,000  a t 18 w eeks, th en  r o se  t o

2 6 0 .0 0 0  a t  14 w eeks. ITo fu r th e r  sam ples were r e c e iv e d  

u n t i l  6 weeks b efore  s la u g h te r  when a count o f  l e s s  

th an  1 0 ,0 0 0  c e l l s  per m l. was o b ta in ed . The su b seq u en t  

cou n ts v a r ie d  between 10 ,0 0 0  and 50 ,000  c e l l s  per m l. 

The o n ly  sam ples r e c e iv e d  in  t h i s  la b o r a to ry  were 

th o s e  taken  a t  nine days and fo u r  days b e fo re  

s la u g h te r ,  and th ese  had counts o f  3 0 ,0 0 0  and l e s s  than

1 0 .0 0 0  c e l l s  per m l . ,  w ith  10 and 15 p er  c e n t ,  g ra n u la r  

c e l l s ,  r e s p e c t iv e ly .  Haem olytic and n on -h aem oly tic  

s ta p h y lo c o c c i were found o c c a s io n a lly  in  th e  m ilk  from  

t h i s  q u arter  but only in  v ery  sm all numbers and th ey  

were n ot found in  the t i s s u e s .  On m acroscopic exam in-

:a t io n  t h i s  q u arter appeared to  be a normal la e t a t in g  

q u arter  w ith  the lo b u le s  in v o lu te d  in  the C areas o f  

a l l  /
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a l l  l e v a  I s  and  in  th e  B a r e a  o f  l e v e l s  1 and  2*

S 32 lug, f i f t e e n  p e r  cen t*  o f  the lo d o le s  in  t h i s  

q u arter  sh oved  p o s t - in f la a u ia to r y  in v o lu t io n ,  10 p e r  

s e n t*  no rm al in v o lu t io n  and  two p e r  c e n t • m ild  to  

m oderate acu te  inflam m ation  in  la e t a t in g  lo o n ie s *

In  a d d i t i o n  15 p e r  cen t*  o f  th e  d u c t  sy s tem  was 

a f f e c t e d  w ith  m o d era te  sn.h-aeu.te in f la m m a tio n *  f o r  

28 w eeks the c e l l  count of th e  m ilk  v a r i e d  betw een

1 0 ,0 0 0  and 3 0 0 ,0 0 0  c e l l s  p e r  ml* -and th e  p ercen ta g e  

o f  g r a n u la r  le u c o c y te s  betw een 40 and 5 6 . fh e  f i n a l  

c o u n t w as 3 0 0 ,0 0 0  c e l l s  p e r  ml* o f  w h ich  49 p e r  c e n t ,  

were- g r a n u l a r  le u c o c y te s *  D ip h th e ro id s ,  h a e a o ly t ic  

and  n o m -h aem o ly ile  s ta p h y lo c o c c i  o c c u r re d  in  th e  m ilk  

■■.occasionally p r i o r  to  s la u g h te r  h a t  o n ly  in  sm a ll 

num bers. O nly m o n -h a e a o ly tie  s ta p h y lo c o c c i  w ere  

I s o l a t e d  fro m  th e  t i s s u e  and  th e s e  were found o n ly  on 

en r ich m en t. On m acro sco p ic  exam in ation  t h i s  appeared  

to  be a  no rm al l a e t a t i n g  q u a r te r , w ith  lo b u le s  ■ 

i n v o lu t e d  i n  fh e  3 a r e a  -and p a r t  o f  th e  B a rea  o f 

L e v e ls  1 and 2*

Q 36 E g. S ix te e n  p e r  c e n t ,  o f  th e  lo b u le s  i n  t h i s  

q u a r t e r  showed p o s t—inflam m atory in v o lu t io n  and 6 

p e r  c e n t ,  m ild  acute in f la m m a tio n  i n  l a e t a t i n g  lo b u le s .  

S ix te e n  p e r  c e n t ,  o f  fh e  lo b u le s  w ere  n o rm a lly  in v o l ­

u t e d .  /



in v o lu te d *  Ĵ roxa 10 weeks t o  5 w eeks b e fo r e  s la u g h te r  

th e  c e l l  count d id  n o t exceed  2 0 ,0 0 0  c e l l s  p e r  m l•

At fo u r  weeks th e  count was 6 0 ,0 0 0  and a week l a t e r

1 3 0 ,0 0 0  c e l l s  per m l. fhe cou n ts made a t  two w eek s, 

one w eek, and b e fo re  th e  anim al l e f t  th e  farm were

9 0 ,0 0 0 , 1 0 0 ,0 0 0 , and 320 ,000  w ith  4 8 , 51 , and 59 p e r  

cen t*  g ra n u la r  le u c o c y te s ,  r e s p e c t iv e ly .  Apart from  

th e  f in d in g  o f  d ip h th ero id s  in  th e  m ilk  on two 

o c c a s io n s  no organism s were found in  th e  m ilk  or  

t i s s u e s .  On m acroscopic exam ination  t h i s  q u arter  

appeared to  he a normal la e t a t in g  q u arter  w ith  th e  

lo b u le s  in v o lu te d  in  the 0 and D a r e a s  o f  L e v e ls  1 

and 2 .  fhe qu arter  was o v ersto ck ed  b ecau se  th e  anim al 

w as n o t  s la u g h te r e d  u n t i l  the day a f t e r  i t s  a r r iv a l  a t  

th e  a b a t t o ir  and the even in g  m ilk in g  had been o m itte d .  

0 4  LH. f h ir t y - t h r e e  p er  c e n t ,  o f the lo b u le s  in  t h i s  

q u a rter  showed post-in flam m atory  in v o lu t io n ,  17 p e r  

c e n t ,  normal in v o lu t io n  and 5 p er  c e n t ,  m ild  a c u te  

in fla m m a tio n  in  la e t a t in g  lo b u le s ,  fh e  c e l l  count 

r o s e  from  10 ,0 0 0  c e l l s  p er  m l. a t  19 weeks b e fo re  

s la u g h te r  to  210 ,000  a t  16 weeks and 5 20 ,000  a t  14 

w eek s, lo  fu r th e r  sam ples were r e c e iv e d  u n t i l  s i x  

w eeks b e fo r e  s la u g h te r  when the count was 5 ,0 0 0 ,0 0 0  

c e l l s  per m l. I t  f e l l  to  1 ,0 0 0 ,0 0 0  p e r  m l. a week 

l a t e r  /
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l a t e r  and th e  subsequent cou n ts a t  fou r  w eek s, th r e e  

w eek s, n in e  d a y s , fo u r  days and on th e  day "before 

s la u g h te r  were a l l  ah out 500 ,000  c e l l s  p er  m l. Only 

th e  sam p les taken  a t  n ine days and a t  fo u r  days were 

r e c e iv e d  in  t h i s  la b o r a to r y , th e  p e r ce n ta g es  o f  

g ra n u la r  le u c o c y te s  being 50 and 31 , r e s p e c t i v e l y .  

H aem olytie and non-haem olytic s ta p h y lo c o c c i  were 

found on o n ly  one o cca sio n  in  the m ilk , r e s p e c t iv e ly .  

Only sm a ll numbers were p r e se n t and they were n o t  

o b ta in ed  from th e  t i s s u e  a f t e r  s la u g h te r . M acroscopic  

exam in ation  showed th a t in v o lu t io n  was more advanced  

in  t h i s  q u arter  than  in  the other th r e e  from the same 

ud d er, fhe fo l lo w in g  areas were in v o lu te d  

l e v e l  1 , 0 and D; l e v e l  S, G, D and B, and l e v e l  3 ,

G, E and B. fhe upper end o f  the s tr e a k  c a n a l was 

s l i g h t l y  narrowed by a f ib r o u s  band; no d i f f i c u l t y  

in  m ilk in g  th e  q u arter had, however, been n o t ic e d .

G 14 LH. F i f t y  per cen t , of the lo b u le s  in  t h i s  

q u a rter  showed p ost-in flam m atory  in v o lu t io n , 33 p er  

c e n t ,  normal in v o lu t io n  and 1 p er  c e n t ,  m ild  a cu te  

in flam m ation  in  la e ta t in g  lo b u le s .  In th e  sam ple o f  

co lo stru m  taken  four days a f t e r  c a lv in g , th ere  were

1 ,6 4 0 ,0 0 0  c e l l s  per m l. o f which 65 p e r  c e n t ,  were 

g ra n u la r  le u c o c y te s .  A week la t e r  ( i . e .  e le v e n  weeks 

b e fo r e  /
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b e fo r e  s la u g h te r )  the count had f a l l e n  to  1 0 0 ,0 0 0 , . 

w ith  34 p er  c e n t , gran u lar  le u c o c y t e s .  I t  r o se  to

3 2 0 .0 0 0  a t  ten  w eek s, and then  f e l l  to  6 0 ,0 0 0  w ith  

o n ly  15 p er  c e n t , gran u lar  le u c o c y te s  a t  n in e  w eek s. 

A c e l l  count o f 20 ,000  c e l l s  per m l. e ig h t  weeks 

b e fo r e  s la u g h te r , was fo llo w e d  by a grad u a l r i s e  

u n t i l  a t  th ree  weeks b e fo re  s la u g h te r  th e r e  were

8 0 0 .0 0 0  p er  m l. o f  which 57 per c e n t , were g ra n u la r  

l e u c o c y t e s .  The counts a t two weeks and one week  

and b e fo r e  s la u g h te r  were 1 ,3 9 0 ,0 0 0  and 2 ,2 0 0 ,0 0 0  

c e l l s  per m l.,  w ith  52 and 35 per c e n t ,  gra n u la r  

l e u c o c y t e s ,  r e s p e c t iv e ly .  A few  n on -h aem olytic  

s ta p h y lo c o c c i  were found in  the m ilk  on s e v e r a l  

o c c a s io n s  p r io r  to s la u g h te r . They were a ls o  found  

in  th e  t i s s u e  a f t e r  s la u g h te r  but on ly  on en rich m en t. 

On m acroscop ic  exam ination  t h i s  appeared to  be a 

normal in v o lu t in g  qu arter  w ith  areas o f  la e t a t in g  

lo b u le s  s c a t t e r e d  throu gh ou t.

The rem ain ing fo u r  q u arters in  t h i s  group were 

a l l  from one h e i f e r ,  C 1 3 . When the m ilk  was f i r s t  

exam ined, 24 weeks b efore  s la u g h te r , the anim al had 

a lr e a d y  been in  la c t a t io n  fo r  22 w eek s. The c e l l  

co u n ts of the sam ples from the fo u r  q u a rters were 

a l l  in  th e  r e g io n  o f  1 ,0 0 0 ,0 0 0  c e l l s  p er  m l. and 48 

to  /
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t o  58 p e r  c e n t .  o f  th e  c e l l s  w ere g r a n u l a r  l e u c o c y t e s * 

2h© subsoquem t c o u n ts  i n  a l l  f o u r  q u a r t e r s  re m a in e d  

h ig h ,  b u t  th e  p ercen tage o f  g r a n u la r  l e u c o c y te s  f e l l  

u n t i l ,  a t  n in e  weeks b e fo re  s la u g h te r  i t  m s  b elow  50 

i n  a l l  .q u a r te r s ,  fhe t o t a l  c o u n ts  th e n  s t a r t e d  t o  

r i s e  u n t i l  f i n a l l y  th e y  amounted to  from 8 ,7 0 0 ,0 0 0  to

7 ,0 0 0 ,0 0 0  c e l l s  p e r  s i .  i n  th e  s i lk :  from  t h e  f o u r  

q u a r t e r s .

g 13  i«H» f h ir t y - t h r e e  p e r  c e n t ,  o f  th e  lo b u le s  i n

t h i s  q u a r t e r  show ed p o s t- in f la m m a to ry  in v o lu t i o n ,  17 

p e r .  c e n t ,  a o r s a l  in v o lu t io n  and  6 p e r  c e n t ,  m ild  

a c u te  in f la m m a tio n  in  l a e t a t i n g  lo b u le s *  fh e  re was 

a n  a c u te  in flam m atory e x u d a te  in  th e  d u c tu le s  o f  a 

few  o f  th e  lo b u le s  show ing  p o st-in fla m m a to ry  in v o l ­

u t i o n .  H aem oly tic  s ta p h y lo c o c c i  w ere fo u n d  i n  th e  

m ilk  i n  v e ry  s m a ll  num bers on o n ly  two o c c a s io n s ,  

i . e .  21 weeks and 15 weeks b e fo re  s l a u g h t e r .  Uon- 

:h a em o ly tic  s ta p h y lo c o c c i  w ere fo u n d  in  sam ples o f  

m ilk  ta k e n  a t  17 weeks and 16 weeks b e fo r e  s la u g h te r ,  

fh e  l a t t e r  were a ls o  o b ta in e d  on en ric h m e n t from the  

t i s s u e .  D ip h th e ro id s  were f r e q u e n t ly  fo u n d  in  th e  

m ilk  b u t  w ere  n o t  fo u n d  in  udder t i s s u e .  M acroseopic  

e x a m in a t io n  showed a  q u arter  i n  l a t e  l a c t a t i o n ,  

com posed o f  sm a ll chrom e—c o lo u re d  l a e t a t i n g  lo b u le s  

e x c e p t  /
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e x cep t in  th e  0 area  o f l e v e l s  1 and 2 where th e  

lo b u le s  were in v o lu te d ,

G IS RH. T h ir ty -th r e e  p er  c e n t , o f  the lo b u le s  in  

t h i s  q u arter  showed p o s t - in f  lammatory in v o lu t io n , 17 

p er  c e n t ,  normal in v o lu t io n  and S3 per c e n t ,  m ild  to  

se v e r e  a c u te  inflam m ation  in  l a e t a t in g  or p a r t i a l l y  

in v o lu te d  l o b u le s .  In a d d it io n , 1 per c e n t ,  o f  the  

duct sy stem  was a f f e c t e d  w ith  moderate su b -a c u te  

l e s i o n s .  There was an acute  inflam m atory exudate  

in  th e  d u c tu le s  o f  many of the lo b u le s  a f f e c t e d  w ith  

p o st-in fla m m a to r y  in v o lu t io n . H on-haem olytic  

s ta p h y lo c o c c i  and d ip h th ero id s  were fr e q u e n t ly  found  

in  th e  m ilk  but non-haem olytic  s ta p h y lo c o c c i a lo n e  

in  the t i s s u e  and th e se  on ly  on enrichm ent. A few  

h a em o ly tic  s ta p h y lo c o c c i were found in  the m ilk  on 

one o c c a s io n  but t h i s  was 17 weeks b e fo re  s la u g h te r .  

M acroscopic exam ination  showed a q u arter  in  l a t e  

l a c t a t i o n ,  composed o f  sm a ll chrom e-coloured l a o t -  

:a t in g  lo b u le s ,  e x c e p t in  th e  G area  o f  l e v e l  1 , where 

the lo b u le s  were in v o lu te d .

G 13 LF. F i f t y  p er  c e n t ,  o f  the lo b u le s  in  t h i s  

q u arter  showed p ost-in flam m atory  16 p e r  c e n t ,  normal 

in v o lu t io n  and 8 p er  c e n t ,  m ild  to  m oderate acu te  

in flam m ation  in  la e t a t in g  lo b u le s .  In  a d d it io n , 10 

p er  /
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p e r  c e n t ,  o f  th e  duct system  was a f f e c t e d  w ith  m ild  

su b -a c u te  l e s i o n s .  There was an acu te  inflam m atory  

exu d ate  in  the d u c tu le s  o f  many o f th e  lo b u le s  

a f f e c t e d  w ith  p ost-in flam m atory  in v o lu t io n .  Hon- 

:h a em o ly tic  s ta p h y lo c o c c i were fr e q u e n t ly  found in  

th e  m ilk  o f  t h i s  q u arter and they were a ls o  o b ta in e d  

from the t i s s u e  on enrichm ent. M acroscopic exam inat­

i o n  showed a q u arter  in  la t e  l a c t a t io n ,  composed o f  

sm a ll chrom e-coloured  la e t a t in g  lo b u le s ,  e x c e p t in  the  

C a rea  o f  l e v e l s  1 and 2 , where the lo b u le s  were 

in v o lu te d .

G IS RF. S ix t y - s ix  per c e n t , o f the lo b u le s  in  t h i s  

q u a rter  showed p ost-in flam m atory  in v o lu t io n  27 p er  

cen t • normal in v o lu t io n  and 7 per c e n t ,  m ild  acu te  

in flam m ation  in  la e t a t in g  lo b u le s .  In a d d it io n , 75 

p er  c e n t ,  o f th e  duct system  was a f f e c t e d  w ith  m ild  

to  m oderate su b -a cu te  l e s i o n s .  There was an acu te  

in flam m atory  exudate in  the d u ctu les  o f  many o f  th e  

lo b u le s  a f f e c t e d  w ith  p o s t - in f  lammatory in v o lu t io n .

H on-haem olytic  s ta p h y lo c o c c i were found in  th e  m ilk  on 

s e v e r a l  o c c a s io n s  and th ey  were a lso  i s o la t e d  from th e  

t i s s u e  on enrichm ent. D iph theroid s occurred  in  many 

o f  the m ilk  sam ples and a few haem olytic  s ta p h y lo c o c c i  

in  th e  m ilk  on two o c c a s io n s , i . e .  21 weeks and 17 

w eeks /



- 79 -

w eeks "before s la u g h te r , but th e se  organism s were not  

o b ta in e d  from the udder t i s s u e  even  on en rich m en t. 

M aerosoopie exam ination  showed a qu arter  which had 

undergone in v o lu t io n  except fo r  an area  o f  l a e t a t in g  

lo b u le s  around the g land  c is t e r n .

The e x te n t o f  the l e s io n s  in  th e  e le v e n  q u a rters  

in  t h i s  group are g iv en  in  Table 6 . The p e r io d  du rin g  

w hich th e  c e l l  count was abnorm ally h igh  and th e  

maximum count record ed  are a lso  s t a t e d .  I t  w i l l  be 

se e n  th a t  the e x te n t o f  p ost-in flam m atory  in v o lu t io n  

in  a q u a rter  i s  r e la t e d  to the maximum c e l l  count 

o b ta in e d . On t h i s  b a s is  th e  qu arters f a l l  in to  two 

s e c t i o n s ,  one s e c t io n  o f  f iv e  qu arters in  which th e  

c e l l  count was always l e s s  than 500 ,000  c e l l s  per m l . ,  

and a secon d  s e c t io n  o f  s ix  ch a r ters  in  which th e  c e l l  

count had r i s e n  to  over 2 ,0 0 0 ,0 0 0  c e l l s  p er  m l. The 

f i r s t  s e c t io n  showed from 6 to  16 per c e n t ,  

p o st-in fla m m a to r y  in v o lu t io n  and th e  secon d  s e c t io n  

from 33 p er  c e n t ,  to  66 per c e n t , p ost-in flam m atory  

in v o lu t io n .

The e x te n t  o f acute r e s id u a l l e s io n s  in  

l a e t a t in g  lo b u le s  in  th ese  e le v e n  q.uarters b ears no 

r e la t io n  to  the ex ten t o f p ost-in flam m atory  

in v o lu t io n ,  to  the p er iod  during which the c e l l  count 

was /
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TABLE 6

The r e l a t i o n s h i p  betw een e x te n t  o f  

l e s i o n s ,  th e  da r a t i  on o f  h ig h  c e l l  

c o u n ts  and  th e  maximum c e l l  co u n t 

o f  th e  M ilk  o f  11 q u a r t e r s .

E x te n t o f Dor a t  io n  o f  Maximum c e l l
d i f f e r e n t  ty p e s  h ig h  c e l l  c o u n t ( c e l l s  

o f  l e s io n s  c o u n ts  p e r  ml*}

Q u a r te r 1 . 1 . 1 . A cute D ucts

S e c t io n  1*

Q 33 jjK Sp - - 2 weeks 70 ,0 0 0

0 32 SP 8$ 2jS - 16 weeks 370 ,0 0 0

a 4 m 15/6 1# - 5 w eeks £ 6 0 ,0 0 0

Q 32 LF lojb 2/6 15^ 38 w eeks 3 0 0 ,0 0 0

G 36 HF lo * 5% - 4 w eeks 3 2 0 ,0 0 0

S e c t io n  2m

G 4 LH 33JS 5$ - 19 weeks 5 ,0 0 0 ,0 0 0

■ g 13  m ■33 j£ 5$ - 24 w eeks 3 ,0 0 0 ,0 0 0

G 13 W 33* 1$ 24 w eeks 3 ,7 0 0 ,0 0 0

o 1 4  m 50* - 12  J  we eks 2 ,2 0 0 ,0 0 0

G 13 I F 50$ 8$ 10 ;C 24 weeks 6 ,9 0 0 ,0 0 0

C 13 RE ■65* 1$ 15$ 24 w eeks 7 ,0 0 0 ,0 0 0

1 * 1 * 1 .  -  P ost-in flam m atory  in v o lu t io n .
Acute = 'R esidual m ild  a c u te  l e s io n s  I n  l a e t a t i n g  

l o b u l e s .

D u c ts  = 'M i l  d . t o  m o d era te , s u b -a c u te  l e s i o n s  i n  
th e  w a l ls  o f  th e  d u e t  system ..
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was r a i s e d  o r  the  maximum co un t o b t a i n e d .  I t  depends 

to  some e x t e n t  on th e  amount of l a e t a t i n g  t i s s u e  

r e m a in in g  i n  t h e  q u a r t e r . F our Quarters w h ic h  

had  s u b - a c u t e  l e s i o n s  i n  th e  d u c t  sy s tem  had  h ig h  

c e l l  c o u n ts  ove r  long  p e r i o d s ,  a t  l e a s t  24 w eeks, 

and so  i t  may be i n f e r r e d  t h a t  th e s e  l e s i o n s  were 

s e c o n d a ry  to  a  p ro lo n g e d  a f f e e t i o n  o f  th e  l o b u l e s .

T h is  s u p p o r t s  th e  th e o r y  t h a t  th e  p r im a ry  l e s i o n s  

i n  s u b - c l i n i c a l  m a s t i t i s  o ccu r  i n  t h e  l o b u l e s .  The 

e l e v e n  q u a r t e r s  in  t h i s  group i n  w hich  p o s t - in f la m m -  

: a t o r y  i n v o l u t i o n  was t h e  p red om in an t l e s i o n  show 

th e  im p o r ta n c e  o f  t h i s  l e s i o n  as an  i n d i c a t i o n  t h a t  

t h e r e  h a s  been  an a c u te  in f lam m ato ry  p r o c e s s  i n  a 

l o b u l e .

T ab le  ? shows i n  t a b u l a r  form  th e  m ic ro -o rg a n ism s  

fo u n d  in  t h e  m ilk  and t i s s u e  o f  th e  e le v e n  q u a r t e r s  o f  

t h i s  g r o u p .  I t  w i l l  be seen  from th e  t a b l e  t h a t  

h a e m o ly t ic  s t a p h y lo c o c c i  were found  i n  t h e  m ilk  o f  

s i x  o f  the  q u a r t e r s  on one o r  two o c c a s io n s ,  b u t  in  

a l l  i n s t a n c e s  t h e i r  numbers were sm a ll  and  the'^f were 

n o t  o b t a in e d  i n  th e  t i s s u e  a f t e r  s l a u g h t e r ,  ev en  on 

e n r i c h m e n t .  Thus th ey  d id  n o t  a p p ea r  to  be a s s o c i a t e d  

w i t h  t h e  l e s i o n s ,  lfon- haemo l y t i c  s t a p h y lo c d c c i  : were 

o n ly  fo u n d  on one o c c a s io n  i n  th e  m ilk  o f  0 4 LH, b u t  

w ere /
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«mm ?

The d i f f e r e n t  ty p es o f  m icro—organism s found

in  t  he m ilk  and t i s s u e  o f  11 quart era

Organisms found in  th e  m ilk

Organisms 
found in  
th e  t i s s u e

'Quarter

Io n -
Haemo l y t i c  haem olytic  

sta p h s stap h s D ip h th ero id s

Jfon-
h aem oly tic

sta p h s

S e c t io n  1

G 3 3  LH

G 32 HP + + and S tr .  
h o v is

G 4 1 +x  + +

C 32 LP + x  + + +

0 36 HP +

S e c t io n  2

G 4  LH * x  +* +

G 13 LH +x  + + +

G 13 EH +

G 14 LH +

C 13 LP + + +

G 13 HP + + +

x  l e v e r  more th an  fo u r  c o lo n ie s  from 0 .0 1 m l. o f  
mi i irj and on ly  found on a few  o c c a s io n s .

m Only found on one o c c a s io n .
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were n ot found, in  the t i s s u e  taken a f t e r  s la u g h te r  

and. were probab ly  o f  no im portance# However, su ch  

organism s were f r e q u e n t l y  found, in  the m ilk  o f  n in e  

o th e r  q u a r te r s . They were a ls o  obtained , from th e  

t i s s u e  o f  seven  o f  th ese  but on ly  on enrichm ent, 

show ing th a t  th ey  were p resen t in  the t i s s u e  o n ly  in  

sm a ll num bers. There i s  th e r e fo r e  some doubt as to  

w hether th e se  organism s were o f  im portance in  t h i s  

form o f  m a s t i t i s  or w hether they were m erely  

commensals in  the udder.

5 . S u b -acu te  l e s io n s  in  the ducts a sso c ia ted , w ith

There were th ree  q u arters in  t h i s  group, each  

w ith  a h is to r y  th a t th e  t e a t  had been  tramped on by 

an oth er  a n im a l.

0 37 LH. In t h i s  quarter a l l  th e  duet system  showed 

m oderate to  sev ere  su b -acu te  inflam m ation and 90 p er  

c e n t ,  o f  th e  lo b u le s  p ost-in flam m atory  in v o lu t io n  

w ith  polym orphs p r e sen t in  th e  in te r d u e tu la r  t i s s u e  

in  a d d it io n  to  o th er  c e l l s #  The rem aining 10 p e r  c e n t ,  

o f  the l o b u le s ,  a l l  in  L evel 3 , were la e t a t in g  and 

appeared  normal excep t fo r  one in  w hich the a c in a r  

e p ith e liu m  was v a c u o la ted . There was a sm a ll nodule  

a t  th e  upper end o f  the s tr ea k  canal and th e  e p i t h e l i a l  

l i n i n g  o f  th e  t e a t - e i s t e r n  was rough. The l in in g  o f  

th e  /
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th e  g la n d - c i s t e r n  and o f  the ma^or d u c ts , how ever, 

appeared  normal m a cr o sc o p ic a lly . A ccording to  the  

h is to r y  o f  th e  anim al the t e a t  had t e e n  tramped on 

a t  the tim e o f  c a lv in g , s ix t e e n  weeks "before 

s la u g h t e r ,  and was not m ilk ing f r e e l y .  A t e a t  "bougie 

was in s e r te d  and the q u arter tr e a te d  w ith  "TTdolac", 

a su lp h on e p r e p a r a tio n . A sample o f  m ilk  was tak en  

from  t h i s  q u a rter  6 weeks "before s la u g h te r . I t  

c o n ta in e d  over 1 1 ,0 0 0 ,0 0 0  c e l l s  per m l . ,  o f  w hich  

71 p e r  c e n t ,  were gran u lar  le u c o c y te s .  A week l a t e r  

a sample from the same q u arter  was "b lood-sta ined  

and co n ta in e d  many sm all c l o t s ,  fhe t o t a l  c e l l  count 

o f  t h i s  sam ple was 6 6 ,0 0 0 ,0 0 0  c e l l s  per m l. o f  w h ich  

88 p er  c e n t ,  were gran u lar  le u c o c y te s*  fh e  count 

dropped to  2 5 ,0 0 0 ,0 0 0  per m l. in  a sample drawn fo u r  

w eeks "before s la u g h te r  and 2 0 ,0 0 0 ,0 0 0  p er  ml* a t  th r ee  

w eek s, the p ro p o rtio n  o f  g ra n u la r  le u c o c y te s  in  b o th  

th e s e  sam ples b e in g  84 per c e n t ,  fh e  c e l l  cou n ts o f  

sam p les tak en  a t  two weeks and s i x  days b e fo re  

s la u g h t e r ,  and on the day o f  s la u g h te r  were over

5 ,0 0 0 ,0 0 0 , a lm ost 4 ,0 0 0 ,0 0 0  and over 6 ,0 0 0 ,0 0 0  c e l l s  

p e r  m l. r e s p e c t iv e ly ,  the p ercen tage o f  g r a n u la r  

l e u c o c y te s  b e in g  71, 47 and 53. fhe v a r ia t io n  in  th e  

c e l l  c o u n ts  may be in te r p r e te d  in  th e  fo l lo w in g  manner. 

A cute /
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Acute lo b u la r  m a s t i t i s  occurred a f t e r  in ju r y  to  th e  

t e a t ,  and by th e  tim e the count had reached

6 6 ,0 0 0 ,0 0 0  c e l l s  per ml* th e  m a jo r ity  o f  th e  lo b u le s  

in  th e  q u a rter  were a f f e c t e d .  The m ilk  y i e l d  would  

by t h i s  tim e be markedly reduced , b o th  by th e  p resen ce  

o f  the a c u te  l e s io n s  and by the f a c t  th a t  th e  q u arter  

had n o t  been m ilk in g  f r e e ly ,  thus c o n c e n tr a tin g  the  

c e l l s  in  th e  m ilk* I t  i s  a ls o  probab le th a t  th e  

su b -a c u te  l e s io n s  in  the ducts had appeared by t h i s  

t im e , e le v e n  weeks a f t e r  th e  in ju r y , and th e  c e l l s  

from th e s e  l e s io n s  would be added to  the m ilk* As 

more lo b u le s  in v o lu te d , red ucin g  the a rea  o f  acu te  

l e s i o n s ,  th e  c e l l  count f e l l .  The c e l l s  found in  the  

m ilk  on th e  day o f s la u g h te r , over 6 ,0 0 0 ,0 0 0  p er  m l. 

o f  w hich  53 p er  c e n t , were granu lar le u c o c y te s ,  must 

have been d e r iv e d  from the su b -acu te  l e s io n s  in  the  

d u c ts  and from th e  in v o lu ted  lo b u le s ,  as th e r e  were 

no a cu te  l e s io n s  in  the areas o f  la c t a t io n  rem ain in g . 

The in v o lu te d  lo b u le s  s t i l l  showed ev id en ce  o f  a cu te  

inflam m atory ex u d a te . D iphtheroids and a ty p ic a l  

s t r e p t o c o c c i ,  i * e .  s tr e p to c o c c i  o th er  than  

S tr e p to c o c c u s  a g a la c t ia e , S trep tococcu s d y s g a la c t ia e  

and S tr ep to co c cu s  u b e r is , were found in  the m ilk  

sam ples from  t h is  quarter but on ly  on rare  o c c a s io n s  

and /
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and th ey  were n o t found in  th e  t i s s u e  a f t e r  s la u g h te r  

so th e y  were probably not a s s o c ia te d  w ith  th e  le s io n s #  

N on -h aem olytic  s ta p h y lo c o c c i, a lth ou gh  n o t p r e se n t  in  

any o f  the m ilk  sam ples, were o b ta in ed  by d ir e c t  

c u ltu r e  from  the t i s s u e ,  so th ey  may have had some 

a s s o c ia t io n  w ith  th e  l e s io n s .

Q 30 LH. In  t h i s  q u arter 50 p er  c e n t ,  o f  th e  duct 

sy stem  showed m ild  to  sev ere  su b -a cu te  in flam m ation , 

the rem ainder b e in g  norm al. Three p er  c e n t ,  o f  th e  

lo b u le s  showed p ost-in flam m atory  in v o lu t io n  w ith  an 

a c u te  exudate in  the d u ets and 45 per c e n t ,  

p o s t - i n f  lammatory in v o lu t io n  w ith ou t ex u d a te .

S l i g h t l y  more than 1 per c e n t ,  of the lo b u le s  showed 

se v e r e  a cu te  inflam m ation  in  la e t a t in g  t i s s u e ,  fhe  

s t a t e  o f  l a c t a t io n  o f  the q.uarter was 50 per c e n t ,  

l a e t a t in g  lo b u le s ,  50 per c e n t ,  in v o lu te d , o n ly  about 

two p er  c e n t ,  o f the l a t t e r  b e in g  norm ally in v o lu te d .  

The above f ig u r e s  do n ot tak e in to  account an a rea  o f  

b r u is in g  found in  the C area  betw een l e v e l s  2 and 3 

in  w hich th e  d u cts  showed sev ere  su b -acu te  in flam m ation  

and p e r id u c ta l  f i b r o s i s  and in  a d d it io n  a se v er e  m acro- 

:phage r e a c t io n  in  in v o lu te d  lo b u le s .  B lood pigm ent 

was abundant in  t h i s  area . The o th er  l e s io n s  i n  th e  

q u a rter  were c h ie f ly  in  the m ilk  drainage area  o f  th e  

b r u is e .  /



-  85 -

b r u is e .  L evel 3 was m ain ly  composed o f la e t a t in g  

l o b u le s ,  w hich were normal ex cep t f o r  a fo cu s  o f  

a c u te  in flam m ation  in  th e  D area* M acroscopic  

exam in ation  o f  th e  q u arter  showed e v id en ce  o f  s u r g ic a l  

in te r fe r e n c e  to  th e  s tr e a k  c a n a l .  A 1.5mm. nodule  

was p r e se n t  in  th e  upper p a rt o f  t h i s  c a n a l , fhe  

t e a t - e i s t e r n  was somewhat shrunken but th e  e p i t h e l i a l  

l in i n g  appeared norm al, a s  d id  th a t  o f th e  g la n d  

c i s t e r n  and major d u c ts .  L evel 1 was composed o f  

chrom e-colou red  tr a n s lu c e n t  lo b u le s  and L e v e ls  S and 

3 o f  o r a r g e -c o lo u r e d  opaque lo b u le s  w hich p rotru d ed  

v ery  l i t t l e  from the cu t s u r f a c e .  An area  o f  

chrom e-colou red  in v o lu te d  lo b u le s  in  th e  B and E a rea s  

was h i s t o l o g i c a l l y  norm al, fhe a rea  o f  b r u is in g  

b etw een  L e v e ls  E and 3 was observed  m a c r o sc o p ic a lly .  

fhe h is to r y  o f  th e  qu arter  was th a t  the t e a t  had b een  

tramped on IE weeks b e fo r e  s la u g h te r , fh e  s tr e a k  

can a l was s u r g ic a l ly  en la rg ed  by means o f  McLean*s 

k n if e  10 weeks b efore  s la u g h te r  and about fo u r  weeks 

l a t e r  th e  q u arter  ^ g  tr e a te d  w ith  14 tu b es o f  

p e n i c i l l i n  each tube c o n ta in in g  1 0 0 ,0 0 0  u n it s  o f  the  

drug, fh e  e e l l - c o u n t  r o se  to  660 ,000  c e l l s  p e r  m l. 

a week a f t e r  th e  tram ping, i . e .  j u s t  p r io r  to  th e  

s tr e a k  can a l b e in g  e n la r g e d . S ix  and a h a l f  weeks 

b e fo re  /



s la u g h te r , b e fo re  trea tm en t, a count o f  n e a r ly

6 .0 0 0 .0 0 0  c e l l s  per ml* was o b ta in ed  b u t, a t  s i x  

w eek s, probably d u rin g  tre a tm en t, i t  had dropped 

to  1 ,6 4 0 ,0 0 0 , o f  w hich 82 p er  c e n t ,  were g ran u lar  

l e u c o c y t e s .  From f i v e  and a h a l f  weeks to  two weeks 

b efo re  s la u g h te r  c e l l  cou n ts o f  from  760 ,000  to

3 ,5 0 0 ,0 0 0  c e l l s  per m l. were o b ta in ed , th e  p ercen tage  

o f  g ra n u la r  le u c o c y te s  rem ain ing around 7 0 . At 12 

days th e  count was 540 ,000  p er  m l. 54 p er  c e n t ,  b e in g  

g ra n u la r  le u c o c y te s ,  and a t  te n  days 4 0 0 ,0 0 0  p er  m l. 

72 per c e n t ,  b ein g  gran u lar  l e u c o c y t e s .  At n in e  days 

the c e l l  count r o se  to  1 ,3 0 0 ,0 0 0  c e l l s  per m l . ,  60 

p er  c e n t ,  b e in g  gran u lar  le u c o c y t e s ,  and a t  fo u r  days 

the count was 2 ,2 0 0 ,0 0 0  p er  m l. 76 p e r  c e n t ,  b ein g  

g ra n u la r  le u c o c y t e s .  The count a t  two days was 

s im i la r ,  but on the day o f  s la u g h te r  i t  had r i s e n  to

6 .0 0 0 .0 0 0  o f  w hich  60 p er  c e n t ,  were g ra n u la r  

l e u c o c y t e s .

A lthough t h i s  qu arter was rep o r ted  as havin g  a 

tramped t e a t ,  th e  l e s io n s  appear to  have fo llo w e d  the  

b r u is in g  o f  th e  caudal a s p e c t  o f the q u a r te r . There 

was p e r id u c ta l  f i b r o s i s  in  t h i s  a r e a , in d ic a t in g  th a t  

i t  was probably th e  o ld e s t  l e s io n  in  the q u a rter . In  

a d d it io n  the other l e s io n s  found were m ain ly  in  i t s  

d rainage /
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dra in age a r e a . I t  i s  prob ab le  th a t  th e  m a jo r ity  o f  

th e  660 ,000  c e l l s  p er  a il. found a week a f t e r  th e  

supposed tram ping o f  th e  t e a t  came from th e b r u ise d  

a rea , w hereas when the c e l l  count had reach ed  6 ,0 0 0 ,0 0 0  

c e l l s  per m l . ,  a cu te  lo b u la r  m a s t i t i s  had occu rred  in  

the m a jo r ity  o f  the lo b u le s  which were found to  be 

in v o lu te d  when the quarter was examined a f t e r  s la u g h t­

e r ,  and many o f  th e  c e l l s  found in  th e  m ilk  would be 

from th is  a r e a , fh e  f a l l  o f the c e l l  count in  th e  

su bseq uent sam ples would in d ic a te  the occu rren ce  o f  

p o st-in fla m m a to ry  in v o lu t io n  in  th e se  lo b u le s .  This 

f a l l  c o in c id e d  w ith  th e  trea tm en t w ith  p e n i c i l l i n .

The sudden jump in  th e  c e l l  count from 4 0 0 ,0 0 0  c e l l s  

p er  m l. a t  ten  days b e fo r e  s la u g h te r  to 1 ,3 0 0 ,0 0 0  a t  

nin e days seem s to in d ic a te  th a t  the f r e s h  areas had 

become a f f e c t e d .  This may have been  when th e  

su b -a c u te  l e s io n s  in  th e  d u ct system  became a c t i v e ,  

because th e  c e l l  count r o se  u n t i l  i t  reach ed

6 ,0 0 0 ,0 0 0  on th e  day o f  s la u g h te r  and the m a jo r ity  o f  

the c e l l s  in  the l a t t e r  count must have been  d er iv ed  

from  the le s io n s  in  th e  d u c ts . Only about one p er  

c e n t ,  o f  th e  lo b u le s  showed se v e r e  a cu te  m a s t i t i s  in  

l a c t a t iu g  t i s s u e  and on ly  th r ee  p er  c e n t ,  

p o st-in fla m m a to ry  in v o lu t io n  w ith  acu te  ex u d a te . There 

was /
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was no a cu te  exudate in  a s s o c ia t io n  w ith  th e  rem aining  

45 p er  c e n t ,  o f  th e  lo b u le s  which showed  

p o st-in fla m m a to ry  in v o lu t io n .  I t  may he in fe r r e d ,  

th e r e fo r e , th a t the m a jo r ity  o f  th e  6 ,0 0 0 ,0 0 0  c e l l s  

p er  m l . ,  60 p er  c e n t ,  o f  th e se  h e in g  g r a n u la r  c e l l s ,  

found in  the f i n a l  count were d e r iv e d  from su h -a c u te  

l e s io n s  in  th e  d u c ts .  From one to  th ree  c o lo n ie s  o f  

n on -h aem oly tic  s ta p h y lo c o c c i  were found in  th e  p la t e s  

prep ared  from the m ilk  on th r ee  o c c a s io n s  and one 

co lon y  o f  h aem oly tic  S tap h y lococcu s a lh u s was o b ta in ed  

on th e  p la t e  prepared from th e  sample ta k en  fo u r  days 

b efo re  s la u g h t e r .  H aem olytic c o a g u la s e - p o s i t iv e  

S tap h y lococcu s aureus was fou n d  in  the t i s s u e  removed 

from L evel 1 on enrichm ent, and S tr ep to co c cu s  b o v is  

from L evel 3 on en rich m en t. The form er organism  was 

p rob ab ly  a s s o c ia t e d  w ith  the l e s i o n s .

C 31 RH. The fo l lo w in g  c l i n i c a l  d e t a i l s  r e f e r  to  t h i s  

q u a rter . There i s  an in d u rated  core  on th e  p o s t e r io r  

a sp e c t  o f t h i s  q u arter  c lo s e  to  the septum . The 

t e a t - o r i f i c e  i s  p a te n t  and d rip p in g  m ilk . The t e a t  

was tramped on and was o p era ted  on w ith  McLeanTs  

k n ife  and co n seq u en tly  th e  t e a t  o r i f i c e  i s  l e f t  more 

p a te n t than u s u a l . ” The d ate  on w hich th e  t e a t  was 

tramped i s  unknown. The c e l l  cou n ts o f  th e  m ilk  

sam ples /
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sam ples were below 2 0 ,0 0 0  c e l l s  per ml* from  17 weeks 

u n t i l  n in e  weeks b e fo r e  s la u g h te r , ex cep t fo r  a count 

a t 12 weeks o f  1 0 0 ,0 0 0  c e l l s  per m l. At se v e n  weeks 

b efo re  s la u g h te r , how ever, th e  c e l l  cou n t was

2 ,0 0 0 ,0 0 0  p er  m l . ,  and about th e  same a week l a t e r ,

87 per c e n t ,  o f the c e l l s  b e in g  le u c o c y t e s .  At 

f iv e - a n d - a - h a l f  w eeks th e  count was 1,17Q,QQQ and a t  

fo u r -a n d -a -h a lf  weeks 1 ,5 5 0 ,0 0 0  o f  which 67 p er  c e n t ,  

were g ra n u la r  l e u c o c y t e s .  At fo u r  weeks th e  count 

had r i s e n  to  over 2 ,5 0 0 ,0 0 0 , 92 p e r  c e n t ,  g ra n u la r  

l e u c o c y t e s ,  but a t  th r e e -a n d -a -h a lf  and a t  two weeks 

i t  had dropped to  3 6 0 ,0 0 0  and 1 6 0 ,0 0 0  c e l l s  p er  m l . ,

77 and 70 p er  c e n t ,  r e s p e c t iv e ly  b e in g  g r a n u la r  

l e u c o c y t e s .  At two weeks and a t o n e -a n d -a -h a lf  weeks 

th e  count r o se  to 6 ,0 0 0 ,0 0 0  p er  m l. w ith  80 p er  c e n t ,  

gran u lar  le u c o c y t e s .  The cou n ts a t  fo u r  days and two 

days were over 3 ,0 0 0 ,0 0 0 , 78 and 85 p e r  c e n t ,  g ra n u la r  

le u c o c y te s  and on the day o f  s la u g h te r  9 ,0 0 0 ,0 0 0 , 87 

p er  c e n t ,  g ra n u la r  c e l l s .

M acroscopic exam in ation  o f  the q u arter  showed 

marked roughening of th e  e p i t h e l i a l  l i n i n g  o f  the  

t e a t  c i s t e r n ,  and in  the s tr e a k  canal ev id en ce  o f  

s u r g ic a l  in t e r f e r e n c e .  The e p i t h e l i a l  l in i n g  o f  th e  

g la n d  c is t e r n  and o f  th e  major d u c ts  appeared norm al. 

The /
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The lo b u le s  were sm a lle r  th an  th o se  in  the o th er  th r e e  

q u a rters  o f  the udder and d id  n o t p ro tru d e  so  muoh 

from th e out su rfa ce#  They measured from  1 .0  to  

2.0mm. in  d iam eter , ex cep t in  the C a rea  o f  L evel 1 ,  

where th ey  m easured 1.0mm. and were fawn and tr a n s -  

: lu c e n t  in  c o n tr a s t  to  the p in k  opaque lo b u le s  e l s e -  

:w here. There was a sm a ll p a tc h , about 3 .0cm . in  

d ia m eter , in  th e  0 area  above L evel 3 where th e  in t e r -  

j lo b u la r  d u cts co n ta in e d  dry g r e e n is h  p u s . T h is was 

in  the r e g io n  where th e  " ind urated  core"  was f e l t  

c l i n i c a l l y .  M icroscop ic  exam in ation  showed su b -a cu te  

l e s i o n s  in  the w hole o f  the duct sy stem , m ild  in  m ost 

a r e a s , but v ery  s e v e r e  in  th e  r e g io n  where th e  green  

pus was s e e n . The l e s io n s  were a ls o  s e v e r e  in  the G 

a rea  o f  L evel 3 , im m ediately  below  t h i s  r e g io n . P art  

o f  the w a ll  o f  the g la n d  c i s t e r n  a ls o  showed se v e r e  

su b -a cu te  l e s i o n s .  Only 8 p er  c e n t ,  o f th e  lo b u le s  

showed p o st-in fla m m a to ry  in v o lu t io n , and th e se  were 

c o n fin e d  to  L e v e l 1 and to  the w a l l  o f  th e  g lan d  

c i s t e r n .  Severe acu te  m a s t i t i s  was found in  25 p er  

c e n t ,  o f  the lo b u le s ,  s c a t t e r e d  more or l e s s  e v en ly  

throughout the q u a r te r • The s t a t e  o f  l a c t a t i o n  was 

about 92 per c e n t ,  la c t a t in g  and 8 p er  c e n t ,  in v o lu te d .

The m ost s t r ik in g  fe a tu r e  o f  t h i s  q u arter  i s  the  

r e l a t i v e l y  /
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r e l a t i v e l y  sm a ll p r o p o r tio n , i . e .  8 p er  c e n t ,  o f  th e  

lo b u le s  show ing p o st-in fla m m a to ry  in v o lu t io n  a lth o u g h  

very  h igh  c e l l  cou n ts  had been  o b ta in ed  fo r  seven  

w eek s. I t  i s  p o s s i b l e ,  how ever, th a t  the h ig h  c e l l  

count occu rred  in  two s t a g e s .  The f i r s t  in c r e a s e  in  

c e l l  count may have been  eaused  p r in c ip a l ly  by the  

damage to  the t e a t  c i s t e r n  and th e  l e s io n  in  th e  upper 

p art of the g la n d , but the secon dary  r i s e  i n  c e l l  

count two weeks b e fo r e  s la u g h te r  w ould be due to  the  

developm ent of the more g e n e r a l is e d  a cu te  lo b u la r  

m a s t i t i s  and to  the su b -a c u te  l e s io n s  in  th e  d u c ts .

I t  i s  th e r e fo r e  prob ab le  th a t  h ig h  c e l l  c o u n ts ,

2 ,0 0 0 ,0 0 0  or more c e l l s  per m l . ,  w ith  a very  h ig h  p er ­

c e n ta g e  o f  g ra n u la r  c e l l s ,  87 p er  c e n t ,  may be eaused  

by r e l a t iv e l y  s m a ll ,  but v e ry  se v e r e  l e s i o n s .

A ty p ic a l s t r e p to c o c c i  were found fr e q u e n t ly  i n  th e  

m ilk  sam ples from t h i s  q u arter  and h aem oly tic  s ta p h y -  

: lo c o c c i  in  th e  l a s t  two sa m p les. H aem olytic s ta p h y -  

i lo c o c c i  and S trep to co ccu s b o v is  were ob ta in ed  from  

the t i s s u e  from  a l l  th ree  l e v e l s  a f t e r  s la u g h te r ,  

and in  one l e v e l  on d ir e c t  c u l t u r e .  Thus th ey  may 

have been  a s s o c ia te d  w ith  th e  l e s io n s ,  the h aem oly tic  

s ta p h y lo c o c c i  p a r t ic u la r ly  w ith  th e  term in a l l e s i o n s .

6 . "Blind" q u a r te r .

0 35 RF. /
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Q 35 RF. The f i r s t  sample o f  th e  m ilk  was r e c e iv e d  

from t h i s  q u a rter  10 weeks b e fo re  s la u g h te r , i . e .  

about 7 weeks a f t e r  c a lv in g . I t  co n ta in ed  l e s s  than

1 0 ,0 0 0  c e l l s  p er  m l. The n ext sam ple taken  seven  

weeks b e fo re  s la u g h te r  co n ta in ed  4 0 ,0 0 0 ,0 0 0  c e l l s  

p er  m l . ,  90 p er  c e n t ,  b e in g  g ra n u la r  l e u c o c y t e s .  Ro 

fu r th e r  sam ples were o b ta in ed  from t h i s  q u a r te r .  

M acroscopic exam in ation  showed a f u l l y  in v o lu te d  

q u arter  m ain ly  composed o f  d i la t e d  d u cts  f i l l e d  w ith  

straw  co lou red  f l u i d .  The in v o lu te d  lo b u le s  measured  

l e s s  than 0.5mm. in  d ia m eter . Only about 3 .0 cm s. o f  

th e  upper p a r t of the t e a t  c i s t e r n  was p a te n t , the  

low er p a rt was o b l i t e r a te d  by a core o f p o st-in fla m m -  

ia to r y  f i b r o s i s .  The e p i t h e l i a l  l in in g  o f  th a t  p a r t  

o f  th e  t e a t  c i s t e r n  s t i l l  p a te n t  was rou gh . M icro- 

iso  op ic  exam in ation  r e v e a le d  no ab n orm ality  o f  the  

d u ets  or lo b u le s .

A se v er e  inflam m atory l e s i o n  c o n fin e d  to  th e  

low er p a r t o f  th e  t e a t  c i s t e r n ,  had e v id e n t ly  been  

r e sp o n s ib le  fo r  t h i s  q u arter  becoming " b lin d " • The 

m a jo r ity  o f the c e l l s  found in  the sam ple taken  sev en  

weeks b e fo re  s la u g h te r  were probab ly  d e r iv e d  from t h i s  

l e s i o n .  I t  i s  in t e r e s t in g  to n o te  th a t  normal in v o l­

u t i o n  o f  th e  lo b u le s  r e s u lte d  from th e  su p p r e ss io n  o f  

l a c t a t i o n . /
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l a c t a t i o n ,  The m ilk  in  th e  q u arter  had been  reab sorb ed  

le a v in g  c le a r  str a w -c o lo u re d  f l u i d ,  Ho organism s were 

i s o la t e d  from e i t h e r  sam ple o f  m ilk , H on-haem olytic  

s ta p h y lo c o c c i  were found in  the t i s s u e  removed a f t e r  

s la u g h te r , but were probab ly  not a s s o c ia t e d  w ith  su ch  

a se v er e  l e s i o n .

High c e l l  co u n ts  in  q u arters normal h i s t o l o g i c a l l y

Of th e  25 q u a r te r s , which were fou n d  to  be normal 

h i s t o l o g i c a l l y ,  o n ly  fo u r  had c e l l  co u n ts  o f  over

1 0 0 ,0 0 0  c e l l s  per m l. The q u a r te r s , C 14 LIP, C 14 RF 

and C 14 RH, a l l  from  th e  same an im al, had c e l l  cou n ts  

o f  4 5 0 ,0 0 0 , 1 ,9 5 0 ,0 0 0  and 620 ,000  c e l l s  p er  m l, ,  

r e s p e c t iv e ly ,  in  the f i r s t  sam ples exam ined, but th e se  

sam ples were o f  co lo stru m  tak en  fo u r  days a f t e r  

c a lv in g .  The p ercen ta g e  o f g ra n u la r  le u c o c y te s  p r e se n t  

was about 3 6 . The cou n ts o f  the m ilk  from th e se  

q u a rters had dropped to  normal in  th e  sam ples taken  

e ig h t  weeks b e fo re  s la u g h te r ,  but r o se  in  subsequent  

sam p les, the f i n a l  counts f o r  th e  th r e e  normal q u a rters  

b ein g  3 2 0 ,0 0 0 , 4 4 0 ,0 0 0  and 4 5 0 ,0 0 0  c e l l s  p er  m l, w ith  

20, 24 and 30 p er  c e n t ,  gran u lar  le u c o c y te s  r e s p e c t iv e ­

l y .  The anim al was a "poor m ilk er"  and a lth ou gh  i t  

had o n ly  been in  la c t a t io n  fo r  about 12 w eeks, the  

p r o c e ss  o f  in v o lu t io n  was w e l l  advanced. The in fe r e n c e  

may /
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may be drawn th a t  in  th e  course o f  th e  sh ed d in g  o f  

e p i t h e l i a l  c e l l s  d aring  th e  p r o c e ss  o f  in v o lu t io n  

g ra n u la r  le u c o c y te s  a ls o  escap e in to  th e  m ilk . The 

f a c t  th a t  the anim al was a "poor m ilk er"  s u g g e s ts  an 

en d ocrin e u p se t and fo r  t h i s  rea so n  th e se  q u a rters  

sh o u ld  n ot be tak en  to  r e p r e se n t  th e  norm al, even  

though h i s t o l o g i c a l l y  th e y  showed no e v id en ce  o f  

inflam m atory change.

The q u arter G 19 HH, was normal h i s t o l o g i c a l l y ,  

but had a c e l l  count o f  1 4 0 ,0 0 0  c e l l s  per m l. two 

weeks b e fo re  s la u g h te r  and 4 0 ,0 0 0 , w ith  56 p er  c e n t ,  

g ran u lar  c e l l s ,  one week b e fo r e  s la u g h t e r .  The 

f i n a l  c e l l  count was l e s s  than 1 0 ,0 0 0  c e l l s  p er  m l.

This q u arter  was from the same anim al as th r e e  o f  th e  

q u arters d is c u s s e d  under Group I I  o f  abnormal q u a r te r s .  

The f in d in g s  in  the th r e e  abnormal q u a r te rs  showed 

th a t  r e s o lu t io n  o f acu te  l e s io n s  in  a q u arter  c o u ld  

occur le a v in g  o n ly  m ild  f o c a l  acu te  l e s i o n s .  I t  

i s  p o s s ib le  th a t  in  qu arter  C 19 HH e i t h e r  th e  m ild  

acu te  l e s io n s  were p r e se n t  in  p a r ts  o f  th e  q u arter  

n o t exam ined, or th a t  com p lete  r e s o lu t io n  had o ccu rred .

CELL COURTS MADE OH SAMPLES TAKE]? AFTER 
THE JOURHEf TO THE ABATTOIR

In e le v e n  o f  the h e i f e r s  i t  was p o s s ib le  to  take  

m ilk  /
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m ilk  sam ples a f t e r  th e  animal had heen tra n sp o r te d  

to  th e  a b a tto ir *  The c e l l  c o n te n t o f th e se  sam ples 

showed g r e a t  v a r ia t io n  from th a t  in  th e  l a s t  sam ples  

tak en  a t  th e  farm . In 19 abnormal q u a rters  th e  t o t a l  

count was r a is e d  from  tw ic e  to  73 t im es  by the jo u r -  

:n ey , th e  p e r ce n ta g e  o f  gran u lar  le u c o c y te s  was 

however s im ila r  in  most c a s e s .  In  4 abnormal q u arters  

the count had dropped to  one h a l f  or one t h ir d ,  and in  

one i t  was s im i la r .  In  e le v e n  normal q u a rters th e  

count was in c r e a se d  from tw ice  to  f o r t y  tim es and in  

n in e  i t  was s im i la r .  This g r e a t  v a r ia t io n  may have 

been due to  th e  tak in g  o f  m ilk  sam ples a t  a d i f f e r e n t  

t im e , i . e .  not im m ediately  p r io r  to  m ilk in g , and to  

in c r e a se d  se d im e n ta tio n  o f  c e l l s  during th e  jo u r n e y . 

For th ese  rea so n s the l e s io n s  found in  th e  abnormal 

q u a rters  have been  r e la t e d  to  the c e l l  cou n ts made on 

fo r e -m ilk  tak en  on the farm im m ed iately  p r io r  to  

normal m ilk in g  tim e .

COMPARISON OF THE BACTERIOLOGICAL FINDINGS 
IN THE NORMAL AND ABNORMAL QUARTERS

D ip h th ero id  organism s were r ec o v er ed  from th e  

m ilk  o f  13 normal and 20 abnormal q u a rters  but n ever  

from  the t i s s u e .  S tr ep to co c cu s  b o v i s , on th e  o th er  

hand, was n ev er  reco v ered  from the m ilk  o f  any 

q u a rter , /
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q u a rter , b a t was found in  th e  t i s s u e  o f  two normal 

and s i x  abnormal q u a r te r s . F ran cis (1949) a ls o  found  

th a t  S trep to o o ccu s b o v is  was commonly found on c u ltu r -  

: in g  udder t i s s u e ,  but th a t  i t  was r a r e ly  found in  th e  

m ilk . The e x p la n a tio n  o f t h i s  may be th a t  t h i s  

organism  i s  p r e se n t  o n ly  in  th e  t i s s u e  or th e  b lo o d - .

:stream  and not in  th e  m ilk . I t  i s  d i f f i c u l t  to  

e x p la in  why d ip h th er o id  organism s so  commonly found in  

th e  m ilk .w ere  n o t r eco v ered  from th e  udder t i s s u e ,  

u n le ss  th e y  are s u s c e p t ib le  to  f r e e z in g .  The examin­

a t i o n  o f  the a ty p ic a l  s t r e p t o c o c c i ,  found in  the  

m ilk  o f  two abnormal q u a r te r s , was on ly  c a r r ie d  to  the  

p o in t  o f  e s t a b l i s h in g  th a t  th ey  were n o t " ty p ic a l  

m a s t i t i s  s t r e p to c o c c i ."

I t  w i l l  be se en  from Table 8 , th a t  n on -h aem oly tic  

s ta p h y lo c o c c i  were found in  th e  m ilk  b u t not in  the  

t i s s u e s  o f sev en  normal and seven  abnormal q u a rters;  

in  th e  t i s s u e s  but n o t in  th e  m ilk  o f  s i x  normal and 

th r e e  abnormal q u a r te r s , and in  b o th  the m ilk  and 

t i s s u e s  o f  s i x  normal and te n  abnormal q u a r te r s .  

H aem olytic s ta p h y lo c o c c i  were found in  the m ilk  but 

n o t in  th e  t i s s u e s  o f  s i x  normal and s i x  abnormal 

q u a r te rs ;  in  the t i s s u e s  but n o t in  th e  m ilk  o f  one 

normal and two abnormal q u a r te r s , and i n  b oth  th e  m ilk  

and /
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and the t i s s u e  o f  two normal and two abnormal q u a r te r s .  

E xcept f o r  S trep  to  oo ecu s b o v is  none o f  th e se  organism s 

were found in  a m arkedly g r e a te r  number o f  abnormal 

than  normal q u a r te r s , su g g e s t in g  th a t ,  though in  some 

in s ta n c e s  th ey  may have been a s s o c ia t e d  w ith  th e  

l e s i o n s ,  some o th er  f a c t o r  i s  p r im a r ily  r e s p o n s ib le  

f o r  the occu rren ce o f  s u b - c l i n ic a l  m a s t i t i s .

Organisms were alw ays v ery  s c a n ty , and were never  

h i s t o l o g i c a l l y  d em on strab le .

Only a ero b ic  c u ltu r e s  were made in  the p r e se n t  

work bu t in  v iew  o f  th e  f in d in g s  o f  S tu a r t , B untain  

and L angridge (1951) i t  would be a d v is a b le  th a t  in  any 

fu tu r e  work an aerob ic  c u ltu r e s  be made. In a d d it io n  

to  G orynebaeterium  p yogenes they  i s o la t e d  from the  

s e c r e t io n s  o f  q u a rters a f f e c t e d  w ith  summer m a s t i t i s ,  

an an aerob ic  c o c c u s , a m ie r o a e r o p h ilic  coccu s and 

S trep to co ccu s  d y s g a la c t ia e . I n fu s io n  of a m ixture  

o f  th e  fo u r  organism s in to  38 dry q u a r te r s , caused  

summer m a s t i t i s  in  33 o f  them and th ere  was pus in  the  

c is t e r n s  o f  th e  o th e r  f i v e .  In fu s io n  o f  

Q orynebacterium  pyogenes a lo n e  caused  summer m a s t i t i s  

in  o n ly  fo u r  out of 20 q u a r te r s . I t  w ould th e r e fo r e  

be o f  v a lu e  to  f in d  out w hether e i t h e r  th e  an aerob ic  

or the m ie r o a e r o p h ilic  organism s occur in  th e  udders 

o f  /
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o f  la a t a t in g  cows and i f  so  w hether they  have any 

b ea r in g  on s u b - c l in ic a l  m a s t i t i s .
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GENERAL DISCUSSION AND CONCLUSIONS

E arly  d ia g n o s is  o f  m a s t i t i s  i s  e s s e n t i a l  so  th a t  

c u r a t iv e  m easures may b e ,a p p lie d  b e fo re  permanent 

damage occu rs in  th e  udder. B efore  b a c te r ia  are  

reco v ered  from  the m ilk  m a s t i t i s  may have keen  p r e se n t  

f o r  some t im e . The t o t a l  c e l l  c o n te n t  o f  m ilk  has 

been  shown to be a r e l ia b l e  method fo r  d ia g n o s is  o f  

s u b - c l in ic a l  m a s t i t i s  (Malcolm e t  a l .  1944 and 

M cParlane e t  a l .  1 9 4 9 ) . In th e  p r e se n t  work th e  

d i f f e r e n t i a l  c e l l  co n ten t o f  m ilk  has been examined 

t o  determ ine the ty p es and p r o p o r tio n s  o f  d i f f e r e n t  

c e l l s  in  normal and abnormal m ilk : to  c o r r e la te

th e se  f in d in g s  w ith  chajages o c cu rr in g  in  th e  udder, 

p a r t ic u la r ly  in  th e  e a se  o f  e a r ly  l e s io n s  o f  m a s t i t i s ,  

and to  a s s e s s  the v a lu e  o f  the d i f f e r e n t i a l  c e l l  

count a s a d ia g n o s t ic  m ethod.

THE CELLS IN MILK 

There has been c o n s id e r a b le  d i f f e r e n c e  o f  o p in io n  

a s t o  the s ig n i f i c a n c e  o f  th e  v a r io u s  ty p es o f  c e l l s  

in  m ilk , and p a r t ic u la r ly  as to  w hether th ey  c o n s t i t u t e  

pus or n o t .  Some o f  th e  e a r ly  w orkers assumed th a t  a l l  

the s e l l s  in  m ilk  were le u c o e y te s  or pus c e l l s ,  and  

th e r e fo r e  concluded  th a t pus was p r e sen t in  the m ilk  o f  

75 /
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75 p er  c e n t ,  o f  cows in  l a t e  l a c t a t i o n .  O thers were o f  

the o p in io n  th a t  le u c o c y te s  co u ld  occur even in  normal 

m ilk  and thus were o f  no p a th o lo g ic a l  s i g n i f i c a n c e .

Even as l a t e  as 1947, Z lo tn ik  attem pted  to  accou n t f o r  

th e  p r e sen ce  o f  the polym orphs found in  normal m ilk  by 

s t a t in g  th a t  th e y  were d egen erated  e p i t h e l i a l  c e l l s .  

V a rr ier -J o n es (1924) gave a d e t a i le d  d e s c r ip t io n  o f  

n in e ty p e s  o f  c e l l s  found in  m ilk# One o f  t h e s e ,  nthe  

la r g e  m ononuclear le u c o c y te * , was misnamed, as i t  i s  

e v id e n t  from h is  d e s c r ip t io n  th a t  i t  i s  in  r e a l i t y  the  

u n vacu o la ted  e p i t h e l i a l  c e l l ,  w hich i s  p r e se n t  in  b oth  

normal and abnormal m ilk . In the p r e se n t  in v e s t ig a t io n ,  

u sin g  a d i f f e r e n t i a l  method to  s t a in  the g ra n u la r  

l e u c o c y t e s ,  i t  has been shown th a t  the c e l l s  in  normal 

and abnormal m ilk  f a l l  m ainly  in to  th r ee  grou p s:  

gran u lar  le u c o c y te s ,  lym phocytes and e p i t h e l i a l  c e l l s #

In th e  m a jo r ity  o f  sam ples th e  p ro p o r tio n  o f  lym phocytes  

was so low  th a t  no attem pt was made to determ ine  

w hether th ey  were o f  any s ig n i f i c a n c e .  However, the  

p r o p o r tio n  o f  g r a n u la r  le u c o c y te s  to  o th er  c e l l s  in  th e  

m ilk  has been in v e s t ig a t e d  w ith  h e i f e r s  and cows in  

which th e  s ta g e  o f l a c t a t i o n  was known# In  t h ir t e e n  o f  

th e se  h e i f e r s ,  the udder t i s s u e s  were l a t e r  examined  

p ost-m ortem .

E xam ination /
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E xam ination o f  th e  r e s u l t s  o b ta in ed  shows th a t the  

d i f f e r e n t i a l  c e l l  count as a r u le  p o s s e s s e s  no advantage  

over th e  t o t a l  c e l l  count as a d ia g n o s t ic  m ethod. 

However, in  m a s t i t i s - f r e e  cows th e  p r o p o r tio n  o f  

g r a n u la r  le u c o c y te s  ten d s to  be low er in  advanced  

l a c t a t io n  m ilk  than in  m id - la c ta t io n , so  th a t  where th e  

s ta g e  o f  l a c t a t i o n  i s  unknown and the c e l l  co n ten t i s  

h ig h , th e  d i f f e r e n t i a l  c e l l  count w ould be o f  use in  

d eterm in in g  w hether the h igh  c e l l  count was due to  

advanced la c t a t io n  or to  m a s t i t i s .  As has been  shown 

m a s t i t i s  may e x i s t  when no m a s t i t i s  organism s ean be 

reco v ered  from th e  m ilk . On the o th er  hand, m a s t i t i s  

organism s may o c c a s io n a lly  be r ec o v er ed  from th e  m ilk  

o f  normal q u a r te r s . Exam ination o f  th e  udders o f  13 

h e i f e r s  has shown th a t i f  a s in g le  c e l l  count o f  the  

m ilk  i s  h ig h  and th e  p r o p o r tio n  o f  g ra n u la r  le u c o c y te s  

i s  over  50 p er  c e n t . ,  th ere  i s  an a c u te  inflam m atory  

p r o c e ss  in  th e  q u arter  concerned . I f ,  how ever, th e  

p r o p o r tio n  o f  gran u lar  le u c o c y te s  i s  below  50 p e r  c e n t . ,  

t h i s  does n o t mean th a t  th e re  i s  no inflam m atory  

p r o c e ss  in  th e  quarter concerned . Q uarter 0 42 RF 

showed a c u te  in flam m ation  and y e t  in  i t s  l a t e r  c e l l  

cou n ts th e  p ercen ta g e  o f  g ra n u la r  le u c o c y te s  was low , 

because th e  p r o c e ss  o f p o st-in fla m m a to ry  in v o lu t io n  

was /
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was in  e x c e s s  o f  th e  p ro d u ctio n  o f  a cu te  inflam m atory  

ex u d a te . For th e  d i f f e r e n t i a l  c e l l  count to  be o f  

v a lu e  f o r  d ia g n o s t ic  p u rp o ses , m ilk  sam ples sh ou ld  be 

examined a t r e g u la r  in t e r v a l s  fo r  t o t a l  c e l l  co n ten t  

and p r o p o r tio n  o f  g ra n u la r  c e l l s .  The data  thu s  

o b ta in ed  sh o u ld  g iv e  a rea so n a b ly  a c c u r a te  p ic tu r e  o f  

th e  changes o ccu rr in g  in  the q u a r te r , w hether th ey  are  

o f  an inflam m atory n a tu re  or due to  in v o lu t io n .  In  

e s t im a tin g  the s ig n if ic a n c e  o f  a s in g le  d i f f e r e n t i a l  

c e l l  c o u n t, e s p e c ia l ly  one made on l a t e - l a c t a t i o n  

m ilk , i t  i s  n e c e ssa r y  to  c o n sid er  th e  a b s o lu te  number 

o f  g ra n u la r  le u c o c y te s  p r e se n t as w e ll  as t h e ir  p e r ­

c e n t a g e ,  and a ls o  th e  volume o f  th e  m ilk  s e c r e t e d .

I t  must be n o ted  th a t  d a i ly  v a r ia t io n s  o f  m ilk  

y i e l d  in  any p a r t ic u la r  q u a rter  may in f lu e n c e  th e  

number o f c e l l s  p er  m l. in  th e  m ilk , and b ecau se  o f  

t h i s  the f ig u r e s  o b ta in ed  can o n ly  approxim ate to  th e  

tr u th .

THE TOTAL CELL COUNT AS A 
DIAGNOSTIC METHOD

The p r e se n t  work confirm s th e  f in d in g s  o f  Malcolm  

and McEarlane th a t  w ith  h e i f e r s  in  m id - la c t a t io n  

p e r s i s t e n t  c e l l  cou n ts o f  o v er  100 ,0 0 0  p e r  m l. a r e  

in d ic a t iv e  o f  m a s t i t i s  but in  o ld e r  cows a r a th e r  

h ig h e r  /
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h ig h er  f ig u r e ,  2 0 0 ,0 0 0  or  25 0 ,0 0 0  c e l l s  p er  m l . ,  may 

be a f a i r e r  c r i t e r io n  o f  th e  p r e sen ce  o f  th e  d is e a s e  

in  r o u tin e  d ia g n o s t ic  work. As th ey  s u g g e s t ,  i t  i s  

a d v isa b le  to  compare the count o b ta in ed  w ith  th e  cou n ts  

o f  th e  m ilk  from the o th er  th r e e  q u a rters o f  th e  udder. 

However, where a l l  th e  cl c a r te r s  show h igh  c e l l  cou n ts  

and m a s t i t i s  organism s are a b s e n t , th e  q u e s t io n  a r is e s  

w ith  cows w hich have been  in  la c t a t io n  f o r  s i x  or  

sev en  months w hether th e  h igh  c e l l  eou n ts are due to  

advanced la c t a t io n  or m a s t i t i s  in  a l l  q u a r te r s . Thus 

when sam ples from h e i f e r  C13 were f i r s t  exam ined f iv e  

months a f t e r  c a lv in g  the c e l l  co u n ts  were h ig h  in  a l l  

q u a r te r s , and th e r e fo r e  the in fe r e n c e  might have been  

drawn th a t  th e  an im al was approaching p rem atu rely  th e  

s ta g e  o f  l a t e  l a c t a t i o n ,  ffeekly sam p lin g  o f the m ilk  

from t h is  udder, however, showed th a t th e  p r o p o r tio n  

o f  g ra n u la r  le u c o c y te s  in  th r ee  o f  the q u a rters  was 

as a r u le  over  50 p er  c e n t . ,  su g g e s t in g  th a t  th e s e  

q u a rters a t  l e a s t  were m a s t i t i c .  Exam ination o f  th e  

udder a f t e r  s la u g h te r  showed m a s t i t i s  in  a l l  fo u r  

q u a r te r s . H e ife r  C14 a ls o  showed p e r s i s t e n t  h ig h  c e l l  

cou n ts in  the m ilk  o f  a l l  q u a rters and the m ilk  y i e l d  

was lo w . The anim al had o n ly  b een  in  l a c t a t i o n  fo r  

tw elve  and a h a l f  weeks when s la u g h te r e d , and th u s  

appeared /
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appeared to  be in  m id - la c t a t io n . I t  m ight th e r e fo r e  

have been concluded  th a t  a l l  fo u r  q u arters were 

m a s t i t i c  and th a t  t h i s  was r e sp o n s ib le  f o r  the low  

y i e l d .  However the m ilk  o f  o n ly  one q u a r te r , the  

l e f t  h in d , had an abnorm ally h ig h  p r o p o r tio n  o f  

g ra n u la r  le u c o c y te s  (over 50 p er  c e n t . )  and t h i s  

q u arter  a lo n e  showed e v id en ce  o f  m a s t i t i s  on exam in ation  

a f t e r  s la u g h te r .  The rem aining th ree  q u a rters  were 

found to  be in  l a t e  l a c t a t i o n .

I f  the s ta g e  o f  l a c t a t io n  i s  known, the t o t a l  

c e l l  count o f m ilk  i s  an id e a l  r o u tin e  method f o r  th e  

d ia g n o s is  o f  s u b - c l in ic a l  m a s t i t i s .  The tim e taken  

to  c a rr y  out d i f f e r e n t i a l  c e l l  c o u n ts , -  about one 

hour t o  s t a in  th e  smears and an average o f  th r e e  

m inutes to  perform  each co u n t, -  may l im i t  i t s  use to  

r ese a rc h  programmes. For a s s e s s in g  th e  p r o g r e ss  o f  

l e s io n s  in  exp erim en ta l m a s t i t i s ,  and e s t im a t in g  th e  

e f f i c a c y  o f  trea tm en t, the d i f f e r e n t i a l  c e l l  count  

sh o u ld  be in v a lu a b le .

PATHOLOGY

R egular exam in ation  o f  m ilk  sam ples from  13

h e i f e r s  has made i t  p o s s ib le  to  study th e  developm ent
\

o f  the e a r ly  l e s io n s  o f m a s t i t i s .  The prim ary l e s i o n  

ta k e s  th e  form o f  an a cu te  c e l l u l a r  exudate in to  th e  

a c in i  /
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a c in i  o f a lo b u le .  (T h is e a r l i e s t  l e s i o n  o f  m a s t i t i s  

has r e c e n t ly  been d e sc r ib e d  by Spencer and McNutt 

(1950) in  the cow and by P a t t is o n  (1951) in  th e  g o a t . )  

In  q u a rters in  which the c e l l  co u n ts had been  r a is e d  

fo r  more th an  two weeks a fu r th e r  change was n o te d . 

L obules in  v a r io u s  p a r ts  o f  th e  q u arter  were found to  

be in v o lu te d , th e  lo b u le s  b e in g  la r g e r  than  th o se  w hich  

had undergone normal in v o lu t io n  and the in te r d u o tu la r  

t i s s u e  was v e ry  c e l l u l a r .  In  some q u a r te rs  th e se  

lo b u le s  showed an a cu te  c e l lu l a r  exudate in  th e  

d u c tu le s .  I f  th e se  lo b u le s  had in v o lu te d  as r e s u l t  o f  

an acu te  inflam m atory p r o c e ss  i t  would e x p la in  the  

p resen ce  o f  th e  la r g e  numbers of e p i t h e l i a l  c e l l s  

found in  the m ilk  sam p les, b eca u se , though the propor­

t i o n  o f  gra n u la r  c e l l s  found  might be h igh  (o v er  60 

p e r  c e n t . ) ,  th e re  was th e  p r o p o r tio n  o f  e p i t h e l i a l  

c e l l s  to  be a cco u n ted  f o r ,  o f te n  a s  many as 50 p e r  

c e n t ,  o f  th e  c e l l s .  By t h i s  con cep t o f  p o s t- in fla m m a t-  

:ory in v o lu t io n  o f an in flam ed  lo b u le ,  i t  i s  p o s s ib le  

to  e x p la in  th e  v ary in g  p r o p o r tio n  o f g r a n u la r  

le u c o c y te s  and e p i t h e l i a l  c e l l s  in  th e  m ilk .  

T h e o r e t ic a l ly  i f  th e  m ilk  was examined d a i ly  u n t i l  

th ere  was a r i s e  in  c e l l  co u n t, th e  f i r s t  h ig h -co u n t  

sh o u ld  have an ex trem ely  h igh  p r o p o r tio n  o f  g r a n u la r  

c e l l s .  /
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c e l l s *  The a f f e c t e d  lo b u le s ,  how ever, would commence 

to  in v o lu t e ,  and the a c in a r  e p ith e liu m  w ould be shed  

in t o  th e  m ilk  and th e  p r o p o r tio n  o f  e p i t h e l i a l  c e l l s  

in  the m ilk  th e re b y  in c r e a s e d . As f r e s h  lo b u le s  

became a f f e c t e d  and in  turn  underwent p ost-in fla m m a to ry  

in v o lu t io n  the t o t a l  c e l l  count and p r o p o r tio n  o f  c e l l s  

would f lu c t u a t e  in  con seq u en ce. In th e  th ree  q u a rters  

showing se v e r e  acute  lo b u la r  m a s t i t i s  and 

. p o st-in fla m m a to ry  in v o lu t io n  th e  c e l l  cou n ts fo llo w e d  

t h i s  p a t te r n , though the p ercen ta g e  o f  g ra n u la r  c e l l s  

in  th e  p r e lim in a r y  r i s e  was n o t  a s c e r ta in e d . I t  was 

p o s s ib le  to  show in  th e se  q u a rters  th a t 1 5 0 ,0 0 0  

g ra n u la r  c e l l s  p er  m l. o f  th e  m ilk  r e p r e se n te d  4 per  

c e n t ,  o f  th e  qu arter a f f e c t e d  w ith  se v e r e  a c u te  

lo b u la r  m a s t i t i s ,  and a ls o  t o  show th a t  p o s t- in fla m m a t-  

:ory  in v o lu t io n  o f 4 p er  c e n t ,  o f  a q u arter  r e s u lt e d  

in  a r e d u c tio n  in  the c e l l  count by about 2 0 0 ,0 0 0  

gran u lar  c e l l s  per m l. Though the f ig u r e  o f  between

1 5 0 ,0 0 0  and 200 ,000  g ra n u la r  c e l l s  p er  m l. in  th e  m ilk  

may mean th a t  about 4 per c e n t ,  o f  a q u arter  i s  

a f f e c t e d  w ith  se v er e  acu te  lo b u la r  m a s t i t i s  i t  d oes n o t  

fo l lo w  th a t  when la r g e  a rea s  o f  a q u arter are a f f e c t e d  

th e  number o f  c e l l s  found in  the m ilk  w i l l  be in  d ir e c t  

a r ith m e t ic a l  r a t i o .  Two op p osin g  f a c t o r s  w i l l  o p e r a te : -  

th e  /
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the m ilk  y i e l d  o f  th e  q u arter w i l l  he reduced th u s  

c o n c e n tr a tin g  th e  c e l l s ,  w h ile  the b lo c k in g  o f  d u cts  

by co a g u la ted  m ilk  and exudate w i l l  p r e v en t th e  c e l l s  

from the a r e a s  d ra in ed  by th e s e  d u c ts  from  reach in g  

the r e s t  o f  the m ilk , and so  ca u se  a r e d u c tio n  in  th e  

c e l l s  p r e s e n t . I t  i s  a ls o  more probab le th a t  when 

la r g e  areas o f  a q u arter  are a f f e c t e d  w ith  a cu te  

lo b u la r  m a s t i t i s  th a t  th e  d u cts may a ls o  show l e s i o n s ,  

and i t  i s  q u ite  e v id e n t  th a t l e s io n s  in  the d u c ts  add 

a h igh  p r o p o r tio n  o f  gran u lar  c e l l s  to  th e  m ilk , a s  

was s e e n  in  th e  th r e e  q u a rters w ith  a h is to r y  o f  

tramped t e a t s .

In  f i v e  q u a rters  how ever, (Group I I )  

p o st-in fla m m a to ry  in v o lu t io n  had n o t  o ccu rred  a f t e r  an  

a c u te  inflam m atory p r o c e s s  in  th e  lo b u le s ,  a s  shown by  

the c e l l  c o u n ts . M ild a cu te  l e s io n s  o n ly  rem ained , 

show ing th a t  an a c u te  inflam m atory p r o c e s s  may r e s o lv e  

w ith o u t th e  in te r v e n t io n  o f  p o st-in fla m m a to ry  in v o lu t io n .  

I t  i s  e v id e n t  however by th e  c e l l  cou n ts th a t  a  number 

o f  e p i t h e l i a l  c e l l s  were c a s t  and i t  i s  prob ab le  th a t  

in v o lu t io n  had proceed ed  to  a l im i t e d  e x t e n t ,  though  

t h i s  was not r e c o g n ise d  m ic r o s c o p ic a l ly .

That a marked r i s e  i n  c e l l  cou n t may n o t occu r  

i f  th e  l e s io n s  a re  l im i t e d  in  e x te n t  i s  shown by th e  

fo u r  /
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fo u r  q u a rters  in  Group I .  In th r e e  o f  th e s e  q u arters  

se v e r e  a cu te  lo b u la r  m a s t i t i s  was p r e s e n t  in  one lo b u le  

in  th e  t i s s u e  exam ined, and the c e l l  co u n ts  o f  th e  m ilk  

had alw ays been lo w . This was p robab ly  due to  th e  f a c t  

th a t th e  l e s io n  was v ery  sm a ll, and o f  v e ry  r e c e n t  

o n s e t , p o s s ib ly  even s in c e  th e  p r e v io u s  m ilk in g . The 

fo u r th  q u arter  in  t h i s  group was d i f f e r e n t ,  in  th a t an 

acu te  l e s io n  was found in  th e  in tr a lo b u la r  t i s s u e  o f  

an in v o lu te d  lo b u le .  I t  w ould be u n l ik e ly  f o r  any 

c e l l s  from such a l e s i o n  to  f in d  t h e ir  way in to  th e  

m ilk .

The e le v e n  q u a rters  i n  Group 17 em phasise the  

im portance o f  p o st-in fla m m a to ry  in v o lu t io n  to  in d ic a te  

th a t  acu te  l e s io n s  have occu rred  in  a q u a r te r . The 

e x te n t  o f  p ost-in fla m m a to ry  in v o lu t io n  in  a q u arter  i s  

d ir e c t ly  r e la t e d  to  the number o f  c e l l s  found in  th e  

m ilk . S ix  q u a rters whieh had c e l l  cou n ts ran g in g  from  

2 to  7 m i l l io n  c e l l s  p er  m l. showed 33 to  66 p er  c e n t ,  

o f  the q u arter  a f f e c t e d  w ith  p o st-in fla m m a to ry  in v o l ­

u t i o n ,  w hereas f i v e  q u a rters  which had c e l l  counts o f  

from 7 0 ,0 0 0  to  3 7 0 ,0 0 0  c e l l s  p e r  ml* showed o n ly  6 to  

16 p er  c e n t ,  o f  the q u a rter  a f f e c t e d .  The d u ra tio n  o f  

h igh  c e l l  cou n ts does n o t appear to  have any b e a r in g  on  

th e  amount o f  p o st-in fla m m a to ry  in v o lu t io n ,  but fo u r  o f  

th e  /
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th e  f i v e  q u a rters which had r a is e d  c e l l  cou n ts fo r  

more than 24 weeks showed su b -a c u te  du ct l e s i o n s ,  

s u g g e s t in g  th a t  th e se  l a t t e r  are secon d ary  to  a 

p ro lon ged  a f f e c t io n  o f the lo b u le s .  This su p p orts  

th e  th e o r y  th a t  th e  prim ary l e s io n s  in  s u b - c l in ic a l  

m a s t i t i s  occur in  the l o b u le s .  The e x te n t  o f  acu te  

r e s id u a l  l e s io n s  in  la c t a t in g  lo b u le s  b ea rs  no 

r e l a t io n  to  th e  e x te n t  o f  p o st-in fla m m a to ry  in v o lu t io n ,  

to  the p e r io d  during w hich the c e l l  count was r a is e d  or 

to  th e  maximum count o b ta in e d . I t  depends to  some 

e x te n t  on th e  amount o f  la c t a t in g  t i s s u e  rem ain ing in  

th e  q u a r te r .

These q u a rters  w ith  p o st-in fla m m a to r y  in v o lu t io n  

as the predom inant l e s io n  s t r e s s  the econom ic im port­

a n c e  o f  s u b - c l in ic a l  m a s t i t i s ,  due to  the drop in  

m ilk  y i e l d .  The q u e s t io n  a r i s e s  as to  w hether, i f  

in f e c t io n  i s  overcom e, th e  lo b u le s  w hich have undergone 

p o st-in fla m m a to ry  in v o lu t io n  can e v o lu te  in to  la c t a t in g  

lo b u le s  in  th e  n e x t  l a c t a t i o n .  As th e r e  i s  l i t t l e  i f  

any f i b r o s i s  i t  i s  p rob ab le  th a t  t h i s  may take p la c e .

The th r ee  q u a rters  w hich had a h is to r y  o f  trauma 

are n ot s t r i c t l y  c a s e s  o f  s u b - c l in ic a l  m a s t i t i s .  The 

f in d in g s  in  th e  o th er  q u arters show ing s u b - c l i n ic a l  

m a s t i t i s  h ave, how ever, been a p p lie d  to  th ese  q u arters  

w ith  /
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w ith  a v iew  to e x p la in in g  th e  c e l l  co u n ts in  r e la t io n  

to  the l e s io n s  fou n d . In  q u arter  0 37 LH i t  i s  p rob -  

ia b le  th a t  acu te  lo b u la r  m a s t i t i s  occu rred  a f t e r  in ju r y  

to  th e  t e a t  and by th e  tim e the c e l l  count had reached

6 6 ,0 0 0 ,0 0 0  c e l l s  p er  m l . (88 p er  c e n t ,  g ra n u la r  

l e u c o c y te s )  th e  m a jo r ity  o f  th e  lo b u le s  in  th e  qu arter  

were a f f e c t e d .  The m ilk  y i e l d  w ould by t h i s  tim e be  

m arkedly red u ced , b oth  by th e  p r e sen ce  o f  th e  acu te  

l e s io n s  and by the f a c t  th a t the q u a rter  had n o t been  

m ilk in g  f r e e l y ,  th u s  c o n c e n tr a tin g  the c e l l s  in  th e  

m ilk . I t  i s  p rob ab le  th a t  the su b -a cu te  l e s io n s  

found in  the d u cts  had appeared a t t h i s  t im e , e le v e n  

weeks a f t e r  th e  in ju r y , and th e  c e l l s  from th ese  

l e s io n s  would be added to  th e  m ilk . On the day o f  

s la u g h te r  th e re  were 6 ,0 0 0 ,0 0 0  c e l l s  p er  m l. in  th e  

m ilk  o n ly  53 p e r  c e n t ,  b e in g  gran u lar  l e u c o c y t e s .

N in ety  per c e n t ,  o f  the lo b u le s  showed p o s t -  

Iinflam m atory in v o lu t io n  w ith  acu te  exudate in  th e  

d u c tu le s , and th ere  were su b -a c u te  l e s i o n s  in  a l l  the  

d u c ts .  Thus a s  lo b u le s  had in v o lu te d  th e  c e l l  count 

had dropped. As no acute  l e s io n s  were found in  

l a c t a t in g  lo b u le s  the c e l l s  in  th e  f i n a l  count must 

have been  d e r iv e d  from th e  d u cts  and from in v o lu te d  

lo b u le s  •

In /
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In  q u arter  6 30 1H, though rep o rted  as having a 

tramped t e a t ,  i t  I s  p o s s ib le  th a t the l e s io n s  fo llo w e d  

th e  b r u is in g  o f  th e  caudal a sp e c t  o f  th e  q u a r te r .

This was th e  o ld e s t  l e s i o n  found in  the qu arter  and 

the o th e r  l e s io n s  found were in  i t s  d ra in age  a r ea .

The m a jo r ity  o f  the 660 ,000  c e l l s  p e r  m l. found a 

week a f t e r  the supposed tram ping of th e  t e a t  came from 

the b r u ise d  a rea , w hereas when the c e l l  count had 

reach ed  6 ,0 0 0 ,0 0 0  c e l l s  p e r  m l. a cu te  lo b u la r  m a s t i t i s  

had occu rred  in  th e  m a jo r ity  o f  th e  lo b u le s  show ing  

p o st-in fla m m a to ry  in v o lu t io n  a f t e r  s la u g h t e r .  The 

f a l l  o f  th e  c e l l  cou n ts in  su bsequent sam ples would  

in d ic a te  th e  o ccu rren ce  o f  t h i s  p r o c e s s .  The term in a l  

r i s e  in  c e l l  eo u n ts s t a r t in g  n in e  days b e fo re  s la u g h te r  

app ears to  have been due to  th e  su b -a c u te  l e s io n s  in  

the d u ets  becoming a c t i v e .  I t  i s  th e r e fo r e  e v id e n t  

th a t la r g e  numbers o f  g r a n u la r  le u c o c y te s  -  over  th ree  

and a h a lf  m i l l io n  p er  m l. in  the f i n a l  count made 

from t h i s  q u arter  -  may be d er iv ed  m ain ly  from  

su b -a c u te  l e s io n s  in  the duet sy stem .

The m ost s t r ik in g  fe a tu r e  o f  q u arter  0 31 RH i s  

the r e l a t i v e l y  sm a ll p r o p o r tio n  o f  the lo b u le s  showing  

p o st-in fla m m a to ry  in v o lu t io n  a lth o u g h  h ig h  c e l l  cou n ts  

had been ob ta in ed  fo r  sev en  w eeks. I t  i s  prob ab le  

th a t  /



-  112 -

th a t  th e  f i r s t  in c r e a s e  in  the c e l l  count was due t o  

th e  l e s i o n  in  th e  t e a t  c i s t e r n  cau sed  by the tram ping  

and th e  sm all l e s io n  found in  the upper p art o f  th e  

g la n d . I t  may be in fe r r e d  th a t v ery  h ig h  c e l l  c o u n ts ,

2 .0 0 0 .0 0 0  in  t h i s  e a s e , w ith  87 p er  c e n t ,  g r a n u la r  

l e u c o c y t e s ,  may be caused  by r e l a t i v e l y  sm a ll but v ery  

se v e r e  l e s i o n s .  The fu r th e r  r i s e  in  c e l l  count to

6 .0 0 0 .0 0 0  c e l l s  per m l. two weeks b e fo re  s la u g h te r  

probab ly  marked th e  developm ent o f  th e  more g e n e r a l is e d  

a cu te  lo b u la r  l e s io n s  and su b -a c u te  du ct l e s i o n s .

The "blind" q u a rter  i s  o f in t e r e s t  in  th a t  i t  

shows th a t a se v er e  inflam m atory l e s i o n  co n fin e d  to  th e  

low er  p a r t o f th e  t e a t  c i s t e r n  can g iv e  r i s e  to  a c e l l  

count o f  4 0 ,0 0 0 ,0 0 0  c e l l s  p er  m l. 90 p e r  c e n t ,  o f  them 

g ra n u la r  le u c o c y t e s .

High c e l l  counts were ob ta in ed  from on ly  fo u r  

q u a rters  h i s t o l o g i c a l l y  norm al, and th r e e  o f  th e s e  were 

from the same anim al found h i s t o l o g i c a l l y  to  be in  l a t e  

l a c t a t i o n .  I t  i s  e v id e n t  th a t du rin g  the p r o c e ss  o f  

in v o lu t io n  some g ra n u la r  le u c o c y te s  f in d  t h e ir  way 

in to  the m ilk  even  to  th e  e x te n t  o f  30 p er  c e n t ,  o f  the  

t o t a l  c e l l s .

THE PATHOGENESIS OF THE EARLY 
LESION IN MASTITIS

As s t a t e d  b e fo r e  th e  prim ary l e s i o n  o f  m a s t i t i s  in

th e  /
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th e  la c t a t in g  a id e r  ta k es the form o f  an a ea te  

c e l lu l a r  exudate in to  th e  a c in i  o f  a lo b u le .  That th e  

l e s io n  appears in  a l a c t a t in g  lo h u le  r a th e r  than in  an 

in v o lu te d  lo b u le ,  the l a t t e r  b e in g  p r e se n t  in  sm a ll  

numbers in  th e  m a jo r ity  o f  l a c t a t in g  u d d ers, may be 

e x p la in e d  by chance; th e  la c t a t in g  lo b u le s  b e in g  much 

more abundant. But to  e x p la in  why the l e s i o n  o ccu rs in  

a lo b u le  and n o t in  th e  w a l l  o f  the duct i s  more 

d i f f i c u l t .  I f  the l e s i o n  i s  caused  by m icro-organ ism s  

g a in in g  a c c e s s  to  the qu arter by way o f  the s tr e a k  

c a n a l i t  would have to be based  on the g r e a te r  r e s i s t ­

a n c e  o f  the tw o -la y er ed  e p ith e liu m  o f  th e  d u cts  corn- 

spared w ith  th e  s in g le  la y e r e d  e p ith e liu m  o f  th e  a c i n i .  

But even in  t h i s  c a se  the i n f i n i t e l y  g r e a te r  in t e r n a l  

su r fa c e  area  o f  th e  a c in i  o f  the q u arter  as compared 

w ith  th a t  o f  the d u cts  m ight have a b e a r in g . I f  

organism s reach ed  the s i t e  o f  the l e s i o n  by way o f  

the b lood stream  the e x p la n a tio n  i s  s im p le r . The 

c a p i l la r y  bed form ed by the in te r d in a r  c a p i l l a r i e s  i s  

v ery  much g r e a te r  than th a t  o f  the d u ct system  and by 

chance a lo n e  i t  would be more probab le fo r  organism s to  

be h e ld  up in  the form er. In qu arter  0 36 HH, a l a e t -  

sa t in g  q u a rte r , th e  o n ly  l e s io n  found was an acu te  

inflam m atory fo c u s  i n  the i n t e r s t i t i a l  t i s s u e  o f  a 

norm ally  /
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norm ally  in v o lu te d  lo b u le ,  w hich p o in t s  t o  chance 

b e in g  th e  determ in in g  f a c t o r  i n  the s i t e  o f th e  prim ary  

l e s i o n .  In  t h i s  p a r t ic u la r  q u arter  i t  i s  d i f f i c u l t  to  

understand  how organism s cou ld  reach  t h is  s i t e  by way 

o f  th e  s tr e a k  can a l and th e  duct sy stem , p o in t in g  to  

an in f e c t io n  by way o f  the b lo o d strea m .

MACROSCOPIC EXAMINATION OP 
THE BOVINE UDDER

Study o f  th e  duct system  o f  the udder has shown 

th a t  a f t e r  prim ary b ranch in g  on le a v in g  th e  g la n d  

c i s t e r n ,  th e  main d u c ts  ten d  to  r a d ia te  in  s t r a ig h t  

l i n e s  to  th e  b ord ers o f  the q u a r te r . I t  i s  as i f  

th e r e  was an a ttem p t du rin g  developm ent to  grow in to  

as la r g e  a sp ace  a s  p o s s i b l e ,  le a v in g  th e  in te r v e n in g  

sp a c e s  to be f i l l e d  l a t e r  by outgrow th o f  d u cts  o f  

v a r y in g  s i z e .  In  a f u l l y  l a c t a t in g  udder no sp ace  i s  

l e f t  unused, s in g le  lo b u le s  bud out from  th e  w a l ls  o f  

th e  la r g e r  and sm a lle r  d u cts  to  a c h ie v e  t h i s  f u l l  

u t i l i z a t i o n  o f  s p a c e . I t  i s  co n v en ien t t o  regard  

each q u arter  o f  an udder a s  an a g g r e g a tio n  o f  lo b u le s .

M acroscop ic exam in ation  o f the udder t i s s u e  has 

shown th a t  i t  i s  p o s s ib le  to  r e c o g n ise  th e  s t a t e  o f  

l a c t a t io n  o f  a lo b u le  by i t s  s i z e ,  i t s  amount o f  

p r o tr u s io n  from the cu t su r fa c e  and i t s  degree o f  

o p a c ity . /
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o p a c ity . A lo b u le  in  f u l l  l a c t a t i o n  m easures 3«0mm. 

o r  more in  d ia m eter , p ro tru d es markedly from the out 

s u r fa c e , and i s  opaque, due t o  th e  p resen ce  o f  m ilk  

in  the a c i n i .  During the p r o c e s s  o f in v o lu t io n  th e  

s i z e ,  amount o f  p r o tr u s io n  and o p a c ity  are reduced  

u n t i l  in  i t s  f u l l y  in v o lu te d  s t a t e  a lo b u le  m easures 

about 0 .5  mm. in  d iam eter , does n ot protrude a t a l l  

from the cut su r fa c e  and i s  t r a n s lu c e n t .  As a r u le  

the l a c t a t in g  lo b u le  i s  p in k  and th e  in v o lu te d  lo b u le  

fawn, but e i t h e r  may be ch rom e-co lou red .

I t  has n ot been  found p o s s ib le  to  r e c o g n is e  the  

e a r ly  l e s io n s  o f  m a s t i t i s  by m acroscop ic exam in ation , 

though com parison o f  the normal and abnormal q u a rters  

o f  the same udder has o c c a s io n a lly  shown a s l i g h t  

co lo u r  d i f f e r e n c e .  The p r o c e ss  o f  in v o lu t io n  may be 

more advanced in  abnormal q u arters than  in  normal 

ones •

BACTERIOLOGY

None o f  th e  t y p ie a l  m a s t i t i s  s t r e p t o c o c c i ,  

c o lifo r m  b a c te r ia  or G orynebacterium  p y o g en es , were 

found in  th e  m ilk  or t i s s u e s  o f  any o f  th e  t h ir t e e n  

h e i f e r s  w hich were examined p ost-m ortem . H aem olytio  

s ta p h y lo c o c c i  were found co m p a ra tiv e ly  r a r e ly  in  th e  

m ilk . /
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m ilk . They were o b ta in ed  from th e  t i s s u e s  o f  fo u r  

m a s t i t ic  q u a rters  b u t , w ith  one e x c e p t io n , o n ly  on 

en rich m en t. I t  i s  p o s s ib le  th a t th ey  were a s s o c ia te d  

w ith  the l e s io n s  in  th e se  q u a r te r s . On th e  o th er  hand, 

they may have been m erely  commensals in  th e  udder as  

th ey  were a ls o  found in  th r ee  normal q u a r te r s . In  El 

o f  th e  £7 m a s t i t i c  q u a rters , n on -h aem oly tic  

s ta p h y lo c o c c i  were found on ly  r a r e ly  in  the m ilk , but 

were o b ta in ed  from th e  t i s s u e s  o f  n in e  o f  them , a lth ou gh  

w ith  one e x c e p tio n  on enrichm ent o n ly . In  th e  o th er  s i x  

m a s t i t ic  q u a r te rs  th ese  organism s were fr e q u e n t ly  found  

in  the m ilk  and in  fo u r  o f  th e se  q u a rte rs  th e y  were 

o b ta in ed  from th e  t i s s u e s  on en richm ent. I t  i s  

th e r e fo r e  p o s s ib le  th a t  th ey  were a s s o c ia t e d  w ith  th e  

l e s io n s  in  th e se  q u a r te r s . However, th e y  may have been  

m erely  com m ensals, a s  th e y  were found  w ith  eq u a l 

freq u en cy  in  the m ilk  and t i s s u e s  o f  norm al q u a r te r s .
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SUMMARY

U sin g  a d i f f e r e n t i a l  s ta in in g  te c h n iq u e , t o t a l  and 

d i f f e r e n t i a l  c e l l  co u n ts  were c a r r ie d  ou t on more than

5 ,0 0 0  m ilk  sam ples* A b a c t e r io lo g ic a l  exam in ation  o f  

th e  sam ples was a ls o  made* In  1 ,7 1 0  o f  th e  sam ples  

th e  s ta g e  o f  l a c t a t io n  o f  the cows was known* P ath ­

o l o g ic a l  and b a c t e r io lo g ic a l  e x a m in a tio n s  were made on 

th e  u d d ers o f  13 o f  th e  h e i f e r s ,  from  which m ilk  sam ples  

had been  examined a t  r e g u la r  in te r v a ls *

The fo l lo w in g  i s  a b r i e f  l i s t  o f  th e  main f in d in g s*  

1* The m a jo r ity  o f  c e l l s  in  b o th  normal and abnormal 

m ilk  f a l l  in to  th r e e  g r o u p s:-  a* gran u lar  le u c o c y t e s ,  

b* lym phocytes and c* e p i t h e l i a l  c e l l s *

2 * In  th e  d ia g n o s is  o f  m a s t i t i s  th e  t o t a l  and 

d i f f e r e n t i a l  c e l l  co u n ts  combined showed no marked 

advantage over th e  t o t a l  c e l l  cou n t a lo n e , e x c e p t  when 

th e  m ilk  came from  cows in  l a t e  la c ta t io n *

3* A r i s e  in  c e l l  count w ith  a h ig h  p ro p o r tio n  o f  

gran u lar  le u c o c y t e s  in  th e  m ilk ,  was in v a r ia b ly  

a s s o c ia te d  w ith  a cu te  m a s t i t i s  a s  shown by p a th o lo g ic a l  

exam in ation  o f  th e  quarter* A cute m a s t i t i s  may 

however e x i s t  i f  th e  p ro p o rtio n  o f  gran u lar  le u c o c y te s  

i s  low*

4* The p resen ce  o f  1 5 0 ,0 0 0  to  2 0 0 ,0 0 0  gran u lar  

le u c o c y t e s  /
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l e u c o c y te s  per m l. In  the m ilk  was found to  c o r r e la t e  

w ith  th e  f a c t  th a t  about 4  per c e n t ,  o f  th e  lo b u le s  

o f  th e  mammary t i s s u e  were a f f e c t e d  w ith  acu te  m a s t i t i s .  

5 . The e a r l i e s t  l e s io n  o f  m a s t i t i s  in  a l a c t a t in g  

udder c o n s i s t s  o f  an a c u te  c e l lu l a r  exu d ate  in t o  th e  

a c in i  o f  a  la c t a t in g  lo b u le .  As a r u le  an a cu te  l e s i o n  

c a u se s  th e  a f f e c t e d  lo b u le  to  in v o lu t e .

6 * Jk lo b u le  which h a s  undergone p o st-in fla m m a to ry  

in v o lu t io n  may be d i f f e r e n t ia t e d  from  one which has  

in v o lu te d  norm ally  by th e  c e l l u l a r i t y  o f  i t s  in t r a ­

lo b u la r  t i s s u e .

7 . The occu rren ce  o f  p o st-in fla m m a to ry  in v o lu t io n  

in d ic a t e s  th a t  a cu te  l e s io n s  have e x is t e d  in  a q u a r te r . 

L e s io n s  in  th e  d u c ts  appear to  b e ,  a s  a r u le ,  secon d ary  

to  l e s io n s  in  th e  lo b u le s .

8 . Of th e  52 q u a r te r s  o f  th e  13 h e i f e r s  examined  

post-m ortem  25 were normal and 27 abnorm al. Only

4  q u a r te rs  found to  be normal had c e l l  cou n ts o f  over

1 0 0 ,0 0 0  per m l. and in  th r e e  o f  th e se  th e  p ro p o r tio n  

o f  gran u lar  le u c o c y t e s  was under 30 per c e n t . T h is  

shows th a t  du rin g  norm al in v o lu t io n  th e se  c e l l s  may 

esca p e  in to  th e  m ilk  up to  a p r o p o r tio n  o f  30 per c e n t ,  

o f  th e  c e l l s  p r e s e n t .

9 . The m icro -organ ism s found in  th e  m ilk  ante-m ortem  

and in  the t i s s u e s  post-m ortem  o f  th e  52 q u a rte rs  

examined /
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examined were h a em o ly tic  s ta p h y lo c o c c i ,  n o n -h a em o ly tic  

s ta p h y lo c o c c i ,  a t y p ic a l  s t r e p t o c o c c i ,  S tr e p to c o c c u s  

b o v is  and d ip h th e r o id s . E xcept fo r  S tr ep to co c cu s  

b o v is  th e re  was l i t t l e  or no d i f f e r e n c e  in  th e  

in c id e n c e  o f  th e  v a r io u s  organ ism s in  th e  norm al 

and abnormal q u a r te r s . With th e  e x c e p t io n  o f  

h a em o ly tic  s ta p h y lo c o c c i ,  none o f  th e  t y p ic a l  m a s t i t i s  

organism s were o b ta in ed  from th e  m ilk  or th e  t i s s u e s .

E vidence i s  p r e sen ted  to  show th a t  in f e c t io n  o f  

th e  udder by way o f  th e  b lo o d  stream  i s  p ro b a b le .
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LEVEL 3

LEVEL 3

LEVEL 2

LEVEL 2

LEVEL I LEVEL I

HIND QUARTERFORE QUARTER

F ig* 1* Diagram o f  l a t e r a l  su r fa c e  o f  h a l f  an udder  
sh o v in g  th e  l e v e l s  in  th e  fo r e  and h in d  
q u a rters  from which r e p r e s e n ta t iv e  s l i c e s  
were taken*

MEDIAL SIDE

jH IN D
FORE

LATERAL SIDE

□  r a  A  HA ZjA

F ig*  2* Diagram o f  a s l i c e  o f  udder sh ov in g  th e  a r e a s  
d e sc r ib e d  bjr th e  l e t t e r s  A to  E* The shape  
o f  th e  b lo c k s  o f  t i s s u e  tak en  from th e se  
a rea s  i s  shown belov*
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F ig# 3,

F ig* 4st

. . .  . . . . . .  . .  -  . , . . . . . . . .  ^

Q 0 < 9  O O O  O .

o o';
GRANULAR LE U C 0C Y T E S

LYM PHOCYTES

I ' ° P-  1 I J
IO O  lO  2 0

Osmera lu c id a  draw ings o f  gran u lar  le u c o c y te s  
and ly m p h o cy tes , a s  s e e n  in  a P r e s c o t t  and 
Breed smear o f  m ilk  tr e a te d  w ith  form aldehyde#

I

IO ju.
20 3 0

Camera lu c id a  draw ings o f  la r g e  n u c le a te d  
e p i t h e l i a l  c e l l s  as se en  in  a P r e s c o t t  and 
Breed smear o f  m ilk  tr e a te d  w ith  form aldehyde#
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FAT GLO BULES NUCLEI

°o

IOJU.

2 0 3 0 S O

F ig*  5* Camera lu c id a  draw ings o f  la r g e  e p i t h e l i a l  
c e l l s  w ith  r a c u o la te d  cytoplasm*.

BLOOD-FILM

BREED-SMEAR

IO  O  IO 2 0

F ig* 6* Camera lu c id a  draw ings showing th e  d i f f e r e n c e  
in  s i z e  o f  gran u lar  le u c o e y te s  in  b lo o d  f i lm s ,  
th in  m ilk -sm ears and P r e s c o tt  and Breed smears* 
The m ilk  smears were prepared from u n form alised  
m ilk*



Fig* 7 . Photom icrograph o f  a lo b u le  in  f u l l  la c ta t io n *  
(C14 HP, l e v e l  2 ,  A .)  ff & E 45 .

Fig* 8* Photomicrograph of lactating lobules*
(C30 RF, level 2 , D.) H & E x 45*
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P ig . 9 . Photom icrograph o f  p a r t i a l l y  in v o lu te d  lo b u le s .  
(C19 LH, l e v e l  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* Photom icrograph o f  l a c t a t in g  lo b u le s  w ith  
v a c u o la ted  a c in a r  ep ith e liu m * Corpora 
am ylacea are p r e se n t  in  some a c in i*
(C17 EP, l e v e l  3, E . ) H & B x 45*

Pig* 12 . Photom icrograph o f  m ild  acu te  in flam m ation  
in  a la c t a t in g  lob u le*
(C19 LF, l e v e l  2 , B . ) H & E x 155.
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Pig* 13* Photom icrograph o f  s e v e r e  inflam m ation  
in  l a c t a t in g  lo b u le s .
(C31 EH, l e v e l  1 , A .)  H & E x 56..

P ig . 14 . Photom icrograph o f  se v e r e  acu te  in flam m ation  
in  a l a c t a t in g  lo b u le .
(C31 EH, l e v e l  3 , D. ) H & E 155.
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Pig. 16. Photomicrograph of post-inflammatory involution*
(C37 LH, level 2, A.) H & E x 45*

Pig* 15* Photom icrograph o f  p o st-in fla m m a to ry  in v o lu t io n  
o f  a lo b u le  w ith  acu te  inflam m atory exudate in  
th e  d u ctu les*  (Compare w ith  Pig* 10*)
(C13 LF, l e v e l  1 , 0 . )  H & E x 45*



Pig* 18* Photom icrograph o f  a du ct showing se v e r e  sub­
acu te  in flam m ation , w ith  v a c u o la t io n  o f  th e  
ep ith eliu m *
(C30 LH, l e v e l  1 , C .) H & B x 65*

Pig* 17* Photom icrograph o f  a du ct showing se v er e  
su b -a c u te  inflam m ation*
(C30 LH, l e v e l  1 , C .) H & E x 65 .
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APPENDIX.

In  1942 M alcolm and S m i l l i e  (u n p u b lish ed ) c a r r ie d  

out an in v e s t ig a t io n  w ith  th e  v iew  to  s ta n d a r d is in g  

th e  tech n iq u e  fo r  e s t im a tin g  th e  t o t a l  c e l l  c o n te n t  o f  

m ilk  by th e  P r e s c o t t  and B reed ’s  smear method* They 

exam ined th r e e  f a c t o r s  which th e y  thought were c h i e f l y  

r e s p o n s ib le  f o r  th e  v a r ia t io n  in  th e  c o u n ts  o b ta in ed  

by t h i s  m ethod:-

( l )  v a r ia t io n  in  th e  measurement o f  th e  m ilk  used  in  

p rep a r in g  th e  sm ears, (2 )  e r r o r s  in  th e  c o u n tin g  o f  

th e  c e l l s  due to  th e  p e r so n a l f a c t o r  and (3 )  uneven  

d is t r ib u t io n  o f  th e  c e l l s  in  th e  m ilk  and in  th e  

d r ie d  smear*

The fo l lo w in g  i s  a summary o f  th e  r e s u l t s  o b ta in ed  by  

them*

(1 )  When c e l l  cou n ts were made by th e  P r e s c o t t  and 

B reed’ s  smear m ethod, th e re  was no s i g n i f i c a n t  

v a r ia t io n  in  cou n t a cco rd in g  to  whether th e  m ilk  

was m easured by a graduated  p ip e t t e  or  a stan d ard  

s i z e  o f  p latinu m  lo o p .

(2 )  The method was found to  be cap ab le  o f  b e in g  

s ta n d a r d ise d  so  th a t  i t  co u ld  be c o n s i s t e n t ly  

a p p lie d  by ex p er ien ced  w orkers a t  d i f f e r e n t  

la b o r a to r ie s ;  th e  d if f e r e n c e  in  co u n ts  w hich  

occu rred  were no g r e a te r  than co u ld  be a sc r ib e d  

t o  ord in a ry  random error*
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(3 )  The c lo s e  agreem ent o b ta in ed  betw een th e  co u n ts  o f  

d u p lic a te  sam ples o f  m ilk  t e s t e d  in  th e  d i f f e r e n t  

la b o t a t o r ie s  in d ic a te d  th a t  by th e  procedure  

employed th e  c e l l s  were e v e n ly  d is t r ib u te d  in  th e  

sam ples and in  th e  smears made from them*

( 4 ) E xcept in  th r e sh o ld  c a s e s  (ab ou t 5 0 0 ,0 0 0  c e l l s  p er  

m l . ) ,  co u n ts  in  30 f i e l d s  were s u f f i c i e n t l y  

a c c u r a te , w h ile  fo r  very  low  o r  v e ry  h ig h  c o u n ts ,  

co u n ts  in  15 f i e l d s  were s u f f ic i e n t *
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In tro d u ctio n *

I n  ord er to  supplem ent th e  resum es o f  each  

q u arter  g iv e n  in  th e  t e x t ,  f u l l  d e t a i l s  are  g iv e n  in  

t h i s  volum e. A fte r  a summary o f  th e  main f e a t u r e s  o f  

each  q u arter  a s  f u l l  a h i s t o r y  o f  th e  anim al as cou ld  

be o b ta in ed  i s  g iv e n . T h is  i s  fo llo w e d  by th e  d e t a i le d  

f in d in g s  in  each  q u arter  in  tu r n , under th e  h ea d in g s  

l e f t  fo r e q u a r te r * l e f t  h in d q u a r te r , r ig h t  fo r e q u a r te r  

and r ig h t  h in d q u a r ter . A fte r  th e s e  h ea d in g s i s  g iv e n  

th e  l e t t e r  and f ig u r e s  u sed  to  r e f e r  to  th e  p a r t ic u la r  

q u arter  in  th e  te x t*  The f in d in g s  in  each  q u a rter  

are arranged under fo u r  h ea d in g s; 1* E xam ination  o f  th e  

m ilk , 2* M acroscopic exam in ation  o f  th e  s l i c e d  t i s s u e s , 

5* M icroscop ic  ex a m in a tio n ,  and 4* P ost-m ortem  c u ltu r e s  

o f  th e  t i s s u e s *

Under th e  h ead in g  E xam ination o f  th e  m ilk  th e re  

are s i x  colum ns. In  th e  f i r s t  i s  g iv e n  th e  number o f  

weeks b e fo r e  s la u g h te r  th e  sam ple o f  m ilk  was ta k en , 

in  th e  secon d  th e  t o t a l  c e l l  count made by th e  

B a c te r io lo g y  Department o f  th e  West o f  S c o tla n d  

A g r ic u ltu r a l  C o lle g e  (Lab. 1 . ) ,  and in  th e  th ir d  column 

th a t  made in  t h i s  la b o r a to r y  (Lab. 2 * )• The p er ce n ta g e  

o f  gran u lar  le u c o c y te s  i s  g iv e n  in  th e  fo u r th  column.

A d i f f e r e n t i a l  cou n t was o n ly  c a r r ie d  ou t on sam ples  

r e c e iv e d  in  t h i s  la b o r a to r y , and th en  as a r u le  on 

th o se  w ith  more than 5 0 ,0 0 0  c e l l s  per m l. The r e s u l t s
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o f  th e  b a c t e r io lo g ic a l  exam in ation  are g iv e n  in  th e

n e x t column and are d e s ig n a te d  a s fo l lo w s

Reg. = no t y p i c a l  m a s t i t i s  organ ism s were found

in  sam ples examined o n ly  f o r  t h e ir  p r e se n c e  

or  absence*

S t e r i l e  *  no organism s were found in  sam ples i n  

which a f u l l  exa m in a tio n  was made*

Organisms a re  named and p r e f ix e d  by a num eral in d ic a t in g  

th e  number o f  c o lo n ie s  grown from 0 .0 1  m l. o f  m ilk .  

S ta p h y lo c o c c i are den oted  a s  "Staph" and are q u a l i f i e d  

a s  h . (h a e m o ly t ic ) ,  n  h* ( n o n -h a em o ly tic )  and c+  

(e o a g u la se  p o s i t i v e ) .

Hany m ilk  sam ples were t e s t e d  f o r  e l e c t r i c a l  

c o n d u c t iv ity  by means o f  th e  B apid  A bnorm ality M eter, 

and th e  m eter rea d in g s  are g iv e n  in  th e  l a s t  column*

The l e v e l s  and a r e a s  m entioned under th e  h ead in g  

M acroscopic exam in ation  o f  th e  s l i c e d  t i s s u e  are th o se  

shown in  f ig u r e s  1 and 2 . L ob u les d e sc r ib e d  a s  

l a c t a t i n g  were s o f t ,  opaque and p in k , and th o se  

d e sc r ib e d  a s  in v o lu te d  were f ir m , tr a n s lu c e n t  and fawn 

u n le s s  o th e r w ise  s t a t e d .  Under th e  heading; C on clu sion  

i s  g iv e n  th e  c o n c lu s io n  as to  th e  s t a t e  o f  l a c t a t io n  

o f  th e  q u arter  and w hether i t  appeared norm al from  

m acroscop ic  exam in ation  a lo n e .

Under th e  h ea d in g  M icroscop ic  exam in ation  each  

b lo c k  o f  t i s s u e  tak en  from th e  q u arter  i s  d e sc r ib e d .

The f r a c t io n  p r e f ix e d  i s  th e  area  in  s ix t e e n th s  o f  th e
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section  re fe rre d  to  by the d es crip tio n . In  the 

summary the extent o f the various lesions and the s ta te  

o f L acta tion  are brought together as a percentage o f 

the whole quarter* The organisms recovered from the 

tissues are given under the heading Post-mortem cu ltu res  

o f the tissu es. The abbreviations used are the same 

as fo r  the organisms found in  the m ilk*



Anim al So* 04*

Summary o f the main fe a tu re s  o f each quarter o f the udder

04 LF* Formal*

04 LH* Post-Inflam m atory in vo lu tio n *

04 RF* Formal*

04 BH* Post-inflam m atory in vo lu tio n *



Animal N o• G4. 1

A yrsh ire  h e i f e r ,  A u ch in cru ive No. 2 9 . Calved 2 5 /8 /4 8 ;| 
s la u g h te r e d  2 4 /1 /4 9 ,  22 weeks a f t e r  o a lv in g . Udder 
fr o z e n  2 4 /1 /4 9  and exam ined 2 5 /1 /4 9 .

04 , l e f t  fo r e q u a r te r ,« (04 L F ).

E xam ination o f  the m ilk .

Weeks
"before

s la u g h te r

T o ta l c e l l  
count 

( Thousands 
p e r  m l.)  

Lab . 1 Lab.

P ercen tage
o f

g ra n u la r
c e l l s

M icro­
organism s 

p r e s e n t .

E l e c t r i c a l  
C o n d u ctiv ity  
(x  1 0 “ 4  mhos)

19 2 0 n e g . 40
18 under 1 0 n e g .
17 50 n e g . 40
16 under 1 0 n e g . 39
14 40 n e g . 40

6 30 n egt. 42
5 30 1  d ip h th e r o id 42
4 2 0 n e g . 39
3 2 0 n e g .
H 1 0 1 0 s t e r i l e 42
4 days 50 40 40 s t e r i l e 39
1  day 2 0 2  d ip h th e r o id s

A sample tak en  a f t e r  th e  anim al had been tr a n sp o r te d  
to  the a b a t to ir  showed 1 3 0 ,0 0 0  c e l l s  per m l . ,  2 0  per c e n t ,  
b e in g  gra n u la r  c e l l s .

MacroS-Copic ex am in ation .

Teat c i s t e r n  -  sh a llo w  p o ck e ts  in  w a l l .

Gland c i s t e r n  -  very  sm a ll; lo b u le s  in  w a l l .

L evel 1 . -  Areas A, B, D and E -  la c t a t in g ;  lo b u le s  1.5mm. 
in  d ia m eter .
Area C -  in v o lu te d ;  lo b u le s  0.5mm. in  
d ia m eter .
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04 LF (contd.).

L ev el 2 .  -  Areas A, B, D and E -  l a c t a t in g ;  lo b u le s  1.5mm. 
in  d ia m eter .
Area G -  in v o lu te d ;  lo b u le s  0.5mm. in  
d ia m eter .

L ev e l 3 . -  A reas A, B, 0 , D and E -  la c t a t in g ;  lo b u le s  
1.5mm. in  d ia m eter .

C o n c lu s io n .-  T h is q u arter  was a p p a re n tly  normal and in  
p r o c e ss  o f  in v o lu t io n .

M icroscop ic  ex am in ation .

D u cts . L o b u les .

Gland c i s t e r n .  1 6 /1 6  normal 1 6 /1 6  la c t a t in g ;  norm al.

L ev e l 1 .  -  A. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t io n ;  normal

C. 1 6 /1 6  normal 1 6 /1 6  in v o lu te d ;  norm al;
p e r iv a s c u la r  a g g r eg a tio n  
o f  lym p h ocytes in  one 
l o b u le .

D. 1 6 /1 6  normal 1 0 /1 6  la c t a t in g ;  normal
6 /1 6  in v o lu te d ;  normal;

p e r iv a s c u la r  a g g r e g a tio n  
o f  lym phocytes in  one 
l o b u le .

E. 1 6 /1 6  normal 10 /16  la c t a t in g ;  normal
b / l 6  in v o lu te d ;  normal

L ev e l 2 .  -  A. 1 6 /1 6  normal 1 6 /1 6  p a r t i a l l y  in v o lu te d ;
n orm al; much i n t e r -  
: lo b u la r  f a t  p r e s e n t .

C. 1 6 /1 6  normal 1 6 /1 6  in v o lu te d ;  norm al;
much in te r lo b u la r  f a t  
p r e s e n t .

D. 1 6 /1 6  normal 1 4 /1 6  la c t a t in g ;  normal
2 /1 6  i n v o l u t e d ;  n o rm a l .

E. 1 6 /1 6  normal 1 4 /1 6  f u l l  l a c t a t io n ;  normal
2 /1 6  in v o lu te d ;  norm al.
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C4 LF (contd.)
D ucts L ob ules

L ev e l 3 .  -  A. 16 /16  normal 1 6 /1 6  la c t a t in g ;  norm al.

C. 1 6 /1 6  normal 1 6 /1 6  la c t a t in g ; .  norm al;
much in t e r lo b u la r  f a t  
p r e s e n t .

Summary.

D uets normal th rou gh ou t.

L ob u les  normal throughout 6 8 $  la c t a t in g
8 $  p a r t i a l l y  in v o lu te d  

24$  in v o lu te d .

Post-m ortem  c u ltu r e s  from t i s s u e s  (se e  page 5A ).

D. 1 6 /1 6  normal 1 6 /1 6  l a c t a t in g ;  normal 

S , 1 6 /1 6  normal 1 6 /1 6  la c t a t in g ;  normal

B lood p la t e  
D ir e c t  from P otassiu m  t e l l u r i t e  
b lo o d  enrichm ent b lo o d  p la t e  from  
p l a t e .  b r o th . enrichm ent b r o th .

L ev e l 1 S t e r i l e  S t e r i l e S t e r i l e

L evel 2 S t e r i l e  S t e r i l e S t e r i l e

L evel 3 S t e r i l e  S t e r i l e S t e r i l e
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04 , l e f t  h in d q u a r te r , (G4, LH).

ifaramination o f  the m ilk .

• T ota l c e l l
cou n t P ercen ta g e  

Weeks (Thousands o f  M icro- E l e c t r i c a l  .
"before p er  m l.)  g ra n u la r  organism s C o n d u ctiv ity

s la u g h te r  Lab. 1 Lab. 2 c e l l s  p r e s e n t ,  (x  IQ"'* m hos).

19 1 1 0 n eg . 43
18 1 0 n eg .
17 2 1 0 n e g . 41
16 1 0 0 n e g . 41
14 520 n e g . 45

6 5 ,0 0 0 n e g . 62
5 1 , 1 0 0 4 d ip h th e r o id s 65
4 500 n e g . 6 6
3 380 n e g .

880 450 50 s t e r i l e 69
4 . days 1 ,0 8 0 670 31 2  n h stap h  

c i t r e u s ,
4 d ip h th e r o id s

64

1  day 550 1  d ip h th e r o id

A sample taken  a f t e r  the anim al had "been tr a n sp o r te d  
to  the a b a t t o ir  showed 1 ,1 1 0 ,0 0 0  c e l l s  per m l . ,  29 p er  
c e n t ,  b eing  g ra n u la r  c e l l s .

M acroscopic ex a m in a tio n .

S treak  can a l -  upper p a r t narrow er than low er p a r t;
f ib r o u s  band around upper p a r t .

Teat c i s t e r n  -  sh a llow  p o c k e ts  in  w a l l ;  lo b u le s  in  upper 
p a r t .

Gland c i s t e r n -  very  sm a ll;  lo b u le s  in  w a l l .

L evel 1 . -  Areas A, B and E -  la c t a t in g ;  lo b u le s  1 * 5 .mm. 
i n  d ia m eter .

Areas C and 5  -  in v o lu te d ;  lo b u le s  0 . 5 mm. in  
d ia m e te r .

L ev el 2 . -  Areas A and E -  l a c t a t in g ;  lo b u le s  1.5mm. in  
d ia m e ter .

Areas B, C and D -  in v o lu te d ;  lo b u le s  0.5mm. in  
d ia m eter .



C4, LH (Contd.).
L ev el 3 . -  Areas A and D -  la c t a t in g ;  lo b u le s  l#5mm. in  

d ia m eter .

A reas B, C and E -  in v o lu te d ;  lo b u le s  0.5mm. 
in  d ia m e ter .

C o n c lu s io n :-

This g u a r ter  was a p p a re n tly  normal and in  p r o c e ss  o f  
in v o lu t io n ,  but the in v o lu t io n  was more advanced than in  
the o th e r  th r e e  q u a r te r s .

M icroscop ic  ex a m in a tio n .

D u cts . L o b u le s .

Gland c i s t e r n .  1 6 /1 6  normal 1 6 /1 6  in v o lu te d ;  p o s t -
: inflam m atory in v o lu t io n .

L ev e l 1 .  -  A. 1 6 /1 6  normal 15 /16  la c t a t in g ;  normal
1 /1 6  in v o lu te d ;  p o s t -

: inflam m atory in v o lu t io n ,

B. 1 6 /1 6  normal 1 6 /1 6  la c t a t in g ;  normal

C. 1 6 /1 6  normal

D. 16 /16  normal

E. 1 6 /1 6  normal

L evel 2 . -  A. 16 /16  normal

8 /1 6  in v o lu te d ;  normal
8 /1 6  in v o lu te d ;  p o s t -

in flam m atory in v o lu t io n .

8 /16  in v o lu te d ;  normal
8 /1 6  in v o lu te d ;  p o s t - in -

:flam m atory in v o lu t io n .

8 /1 6  la c t a t in g ;  normal
2 /1 6  la c t a t in g ;  su p p ressed ;

m ild  a c u t e .
3 /1 6  in v o lu te d ;  normal
3 /1 6  in v o lu te d ;  p o s t - in -

:flam m atory in v o lu t io n .

8 /1 6  la c t a t in g ;  normal
2 /1 6  l a c t a t in g ;  su p p ressed ;

m ild  a c u te .
3 /1 6  in v o lu te d ;  normal
3 /1 6  in v o lu te d ;  p o s t - in -

iflam m atory in v o lu t io n .



C4, LH 

L ev el 2

L evel 3
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(Contd.)•
D u e ts .

. -  B. 1 6 /1 6  normal

G. 1 6 /1 6  normal

D. 16 /16  normal

E. 1 6 /1 6  normal

• - A .I .  1 6 /1 6  normal

A .E . 1 6 /1 6  normal

B. 1 6 /1 6  normal

G. 1 6 /1 6  normal

D . l .  1 6 /1 6  normal

L o b u les .

8 /1 6  la c t a t in g ;  normal
l / l 6  p a r t i a l l y  in v o lu te d ;

su p p ressed ; m ild  a e u te .  
3 /1 6  in v o lu te d ;  normal
4 /1 6  in v o lu te d ;  p o s t - in -  5

:flam m atory in v o lu t io n  j. 
with, polym orphs in  some 
d u c t u le s .

1 /1 6  la c t a t in g ;  normal
1 5 /1 6  in v o lu te d ;  po'O trin-

:flam m atory in v o lu t io n .  
5 /1 6  l a c t a t in g ;  normal
1 /1 6  l a c t a t in g ;  m ild  a cu te
4 /1 6  in v o lu te d ;  normal
6 /1 6  in v o lu te d ;  p o s t - in -

iflam m atory in v o lu t io n .

3 /1 6  la c t a t in g ;  normal 
2 /1 6  p a r t i a l l y  in v o lu te d ;

su p p ressed ; m ild  acu te  j 
6 in v o lu te d ;  normal !

7 /1 6  in v o lu te d ;  p o s t - in -
iflarnmatory in v o lu t io n .

14 /16  l a c t a t in g ;  normal
2 /1 6  in v o lu te d ;  norm al;

p e r iv a s c u la r  a g g r e g a tio n  
o f  lym phocytes in  one 
lo b u le .

12 /16  la c t a t in g ;  normal
2 /1 6  in v o lu te d ;  normal
2 /1 6  in v o lu te d ;  p o s t - in -

iflam m atory in v o lu t io n .

2 /16  la c t a t in g ;  su p p ressed ;
m ild  a c u te .

1 4 /1 6  in v o lu te d ;  p o s t - in -
:flam m atroy in v o lu t io n .  !

16 /16  in v o lu te d ;  post-^ in -
:flam m atory in v o lu t io n .  !

i

1 5 /1 6  la c t a t in g ;  norm al. |
l / l 6 in v o lu te d ;  norm al.
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04, LH (Contd.).
D u cts . Lobules.

L evel 3 . -  D .2 . 1 6 /1 6  normal 1 6 /1 6  la c t a t in g ;  normal

S . 1 6 /1 6  normal 1 0 /1 6  la c t a t in g ;  normal
2/16' p a r t i a l l y  in v o lu te d ;  

su p p ressed ; m ild  
acute

4 /1 6  in v o lu te d ;  p o s t - in -
:flam m atory in v o lu t io n

Supramammary lymph node -  no abn orm ality  seen*

Summary•

D ucts normal th r o u g h o u t.

L o b u les , 48^ l a c t a t in g ;  normal 
14/o in v o lu te d ;  normal 
33/u p o st-in fla m m a to ry  in v o lu t io n .

5fr l a c t a t in g ;  su p p ressed  w ith  vacuolated  
e p i t h e l i a l  c e l l s ;  m ild  a c u te .

Post-m ortem  c u ltu r e s  from t i s s u e s .

D ir e c t
b lood
p la te

Blood p la t e  
from  

enrichm ent 
b ro th .

L evel 1 S t e r i l e S t e r i l e

L ev e l 2 S t e r i l e S t e r i l e

L evel 3 S t e r i l e S t e r i l e

Supra­
mammary
lymph
node S t e r i l e S t e r i l e

P otassium  t e l l u r i t e  
blood  p la t e  from  
enrichm ent b ro th .

S tr e p , b o v is .

S t e r i l e •

S t e r i l e ,

S tr e p , b o v is .
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C4, r ig h t  fo r e q u a r te r , (04 , RE)• 

E xam ination o f th e  m ilk . 

T otal c e l l
count P ercen tage  

Weeks (thou san ds of 
be fo r e  p e r  m l. )  g ra n u la r  

s la u g h te r  Lab. 1 Lab. 2 c e l l s .

M icro­
organism s
p r e s e n t .

C o n d u ctiv ity  
(x 10~4 mhos),

19 10 n e g . 40
18 30 n e g .
17 under 10 n e g . 39
16 under 10 n eg . 39
14 20 n eg . 38

6 50 n e g . 43
5 under 10 1 S tap h , 

a lb  us
41

4 20 n e g . 43
3 under 10 n e g .
1-J- under 10 under 10 n e g . 41
4 days 10 10 1 n h 

Staph  
a lb u s  

1 n h 
Staph  
aureus

43

1 hay 10 8 d ip h th e r o id s
i

A sample taken a f t e r  the anim al had been tra n sp o r te d
to the a b a t to ir  showed 370 ,0 0 0  c e l l s  
being  g ra n u la r  c e l l s .

M acroscopic ex am in ation .

p er  m l. , 28 per c e n t .

Teat c i s t e r n  -  sh a llo w  p o c k e ts  in  w a l l ;  lo b u le s  in
upper p a r t .

Gland c i s t e r n  -  sm a ll:  lo b u le s  in  w a l l .

L evel 1 .  -  Areas A and B -  l a c t a t in g ;  lo b u le s  1.5mm. in  
d ia m e ter .

A reasp:G, D and J2 -  in v o lu te d ;  lo b u le s  0.5mm. 
i n  d ia m eter .

L ev e l 2 . -  Areas A, B, D and E -  l a c t a t i n g ; lo b u le s  
1.5mm. in  d ia m eter .

Area C - involuted; lobules 0.5mm. in diameter.



13 -

04, RF (Contd.)*
L ev el 3 .  -  Areas A, B, 0 , D and E -  l a c t a t in g ;  lo b u le s  

1.5mm. in  d ia m eter .

C o n c lu s io n .-

E his q u a rter  was normal and in  p r o c e s s  o f  in v o lu t io n .

M icroscop ic  ex a m in a tio n .

D u cts . L o b u le s .

Gland c i s t e r n . 1 6 /16 normal 1 6 /1 6 la c t a t in g ;  normal

L ev e l 1 .  -  A. 1 6 /1 6 normal 1 6 /1 6 f u l l  la c t a t io n ;  normal

C. 1 6 /1 6 normal 16 /16 in v o lu te d ;  normal

D. 16 /1 6 normal 14 /16
2 /1 6

f u l l  l a c t a t io n ;  normal 
in v o lu te d ;  normal

E . 16 /16 normal 1 4 /1 6
2 /1 6

f u l l  l a c t a t io n ;  normal 
in v o lu te d ;  normal

L evel 2 . ' -  A. 1 6 /1 6 normal 1 6 /1 6 f u l l  l a c t a t i o n ;  normal

G. 16 /1 6 normal 8 /16
8 /1 6

l a c t a t in g ;  normal 
in v o lu te d ;  normal

D. 16 /16 normal 16 /16 l a c t a t in g ;  normal

E. 16 /16 normal 1 3 /1 6
3 /1 6

f u l l  l a c t a t io n ;  normal 
in v o lu te d ;  normal

L evel 3 . -  A. 16 /16 normal 16 /16 f u l l  l a c t a t io n ;  normal

l -

C. 16/16 normal 16 /16 p a r t i a l l y  in v o lu te d ;  
n orm al; fo cu s  o f  round 
c e l l s  around a la rg e  
p in k  s t a in in g  body.

D. 16 /16 normal 1 6 /1 6 f u l l  l a c t a t io n ;  normal

E. 16 /16 normal 16 /1 6 f u l l  l a c t a t io n ;  normal
Summary.

D uets normal th ro u g h o u t.

L obules normal th rou gh ou t, 76cfo l a c t a t in g
8$ p a r t i a l l y  in v o lu te d  

1 6 $  in v o lu te d .
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04 , RF (C o n td .) .

Post-m ortem  c u ltu r e s  from t i s s u e s .

B lood p la te  
D ir e c t  from P otassium  t e l l u r i t e
b lood  enrichm ent b lood  p la t e  from
p la t e  b r o th . enrichm ent b r o th .b ro th .

L evel 1 S t e r i l e  S tr e p , b o v is

L ev el 2 S t e r i l e  S tr e p , b o v is

L evel 3 n h n h Staph
sta p h

S t e r i l e

S t e r i l e

S t e r i l e
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04 , r ig h t  h in d q u a r te r , (0 4 , RH). 

E xam ination o f the m ilk .

T ota l c e l l
count P ercen tage

^Sfeeks (th ou san d s o f M icro­ E le c t r i c a l
b e fo re per m l. )  g ra n u la r organ ism s C o n d u ctiv ity

s la u g h te r  Lab. 1 Lab. 2 c e l l s p r e se n t (x  10"^ mhos).

19 190 neg# 43
18 30 neg#
17 90 n e g . 40
16 140 n e g . 41
14 260 n eg . 40

6 under 10 n e g . 44
5 20 3 n h 

Staph  
a lb u s  
2 h . 
s ta p h s

42

4 40 n e g . 42
5 10 n e g .

90 30 10 S t e r i l e 44
4 days 30 10 55 1 n h 

Staph  
a lb u s

43

1 day 50 2 h .
Staph
a lb u s
4 d iE M bfiB fiias_ ------

A sample taken  a f t e r  th e  anim al had been tr a n sp o r te d  
to the a b a t to ir  showed 620 ,000  c e l l s  per m l . ,  28 per c e n t ,  
b eing  gra n u la r  c e l l s .

M acroscopic ex a m in a tio n .

Teat c i s t e r n  -  sh a llo w  p o c k e ts  in  w a l l ;  lo b u le s  in
upper p a r t .

Gland c i s t e r n  -  sm a ll;  lo b u le s  in  w a l l .

L evel 1 .  -  Areas A, B and.E -  l a c t a t in g ;  lo b u le s  1.5mm. 
in  d ia m eter .

Areas 0 and D -  in v o lu te d ;  lo b u le s  0.5mm# in  
d ia m e ter .



04 , RH (Oontd. ) .

L evel 2 . -  Areas A, B and E -  la c t a t in g ;  lo b u le s  in  
1,5mm# in  d ia m eter .

Areas C and D -  in v o lu te d ;  lo b u le s  0.5mm 
in  d ia m eter .

L ev e l 3 .  -  Areas A, B, D and E -  l a c t a t in g ;  lo b u le s  
1.5mm. in  d ia m eter .

Area G -  in v o lu te d ;  lo b u le s  0.5mm. in  
d ia m e ter .

O onclusion: -

Uhls q u arter  was a p p a ren tly  normal and in  p r o c e ss  
o f  in v o lu t io n .

M iscroacop ic  ex a m in a tio n .

D u cts . L o b u les .

Gland c i s t e r n .  1 6 /1 6  normal 12 /1 6  in v o lu te d ;  normal
4 /1 6  in v o lu te d ;  p o s t - in -

iflam m atory in v o lu t io n

1 6 /1 6  norm al. 1 6 /1 6  f u l l  l a c t a t i o n ;  normalL evel 1 -  A. 

0 . 1 6 /1 6  normal

D. 1 6 /1 6  normal

E.

L ev e l 2 .  -  A.

G.

6/16  l a c t a t i n g ; normal
6 /1 6  I n v o l u t e d ;  normal
4 /1 6  i n v o l u t e d ;  p o s t - i n -

i f la m m a to ry  I n v o l u t i o n

6 /16  l a c t a t i n g ;  normal
5 /1 6  i n v o l u t e d ;  normal
5/16  i n v o l u t e d ;  p o s t - i n -

i f la m m a to ry  I n v o l u t i o n *

16 /1 6  normal 1 5 /1 6  f u l l  l a c t a t i o n ;  normal 
1 /1 6  i n v o l u t e d ;  normal

1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t i o n ;  normal

1 6 /1 6  normal 4 /1 6  l a c t a t i n g ;  normal
8 /1 6  i n v o l u t e d ;  normal
4 /1 6  i n v o l u t e d ;  p o s t  - i n -

iflam m atory i n v o l u t i o n .
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04 , RH (C o n td .) .
D u cts . L ob u les

L evel 2 . -  D. 1 6 /1 6  normal 16 /1 6 la c t a t in g ; normal

E. 1 6 /16 , normal 1 2 /1 6
2/16

2 /1 6

l a c t a t in g ;  
l a c t a t i n g ; 
m ild  a c u te .  
in v o lu te d ;

normal
su p p ressed ;

normal

L ev e l 3 .  -  A. * 16 /16  normal 12/16
3 /1 6
1/16

la c t a t in g ;
in v o lu te d ;
in v o lu te d ;
iflam m atory

normal
normal
p o s t - in -
in v o lu t io n .

C. 1 6 /1 6  normal 4 /1 6
1 2 /1 6

in v o lu te d ;
in v o lu te d ;
iflam m atory

normal
p o s t - in -
in v o lu t io n .

D. 16 /16  normal 16 /16 la c t a t in g ; normal

E . 16 /16  normal 1 3 /1 6
3 /1 6

l a c t a t in g ;  
in v o lu t e d ;

normal
normal

Supramammary lymph node. no ab n orm ality  s e e n .

Summary.

D ucts normal th rou gh ou t.

L o b u les , 65$ la c t a t in g ;  normal 
20$  in v o lu te d ;  normal 
14$  p o st-in fla m m a to ry  in v o lu t io n .
Vp l a c t a t in g ;  su p p ressed  w ith  v a c u o la te d  

e p i t h e l i a l  c e l l s ;  m ild  a c u te .

Post-m ortem  c u ltu r e s  from  t i s s u e s .

P otassium  t e l l u r i t e  
b lo o d  p la t e  from  
enrichm ent b ro th .

S t e r i l e
S t e r i l e

S t e r i l e

S t e r i l e

L ev e l 1
L evel 2

L evel 3
Supra
mammary
lymph
node

D ir e c t
b lood
p la t e

S t e r i l e
S t e r i l e
S t e r i l e

Blood p la te  
from  

enrichm ent 
b r o th .

S t e r i l e
S t e r i l e

S t e r i l e

S t e r i l e  S t e r i l e



-  18 -

Animal Bo* 013#

Suoraary o f the main fea tu res  o f each quarter o f the udder*

013 LF* Post-inflam m atory in v o lu tio n
and sub-acute duet les ions*

C13 LH* Post-inflam m atory In vo lu tio n *

013 EF* Post-inflam m atory in v o lu tio n
and sub-acute duet lesions*

013 EH* P o st-in flaam atory  in v o lu tio n
and sub-acute duet les io n s*



- 19 -
Animal No* C13*

A yrsh ire  h e i f e r ,  B ask et Ho* 64* C alved  1 0 /1 /4 9 ;  
s la u g h te r e d  3 0 /1 1 /4 9 ;  46 weeks a f t e r  c a lv in g ;  udder
fr o z e n  3 0 / l l / 4 9  and exam ined 1 /1 2 /4 9 *  N ever tr e a te d  
f o r  m a s t i t is *

D a ily  m ilk  y i e l d s  - 6 /6 /4 9 , 25*5 lb s ,
1 3 /6 /4 9 , 19*5 lb s
2 5 /7 /4 9 , 1 7 .5 lb s ,
2 2 /8 /4 9 , 1 2 .0 lb s ,

0 1 3 , l e f t  fo r e q u a r te r , (C13 LF)*

E xam ination  o f  th e  m ilk*

T o ta l  c e l l
count P e r c e n t-  

Weeks (th ou san d s : age o f  M icro - E l e c t r i c a l
b e fo r e  p e r  m l*) g ra n u la r  organism s C on d u ctiv ity*

s la u g h te r  L ab»l Lab*2 c e l l s * ______ p r e s e n t ,  (x  10"4 mhos)*
m

24 480 880 52 S t e r i l e
21 1 ,6 8 0 2 ,8 8 0 59 70 d ip h th e r o id s
20 3 ,8 0 0 3 ,8 0 0 59 35 n h  Staph* 

a lb u s ,
30 d ip h th e r o id s

18 1 ,9 4 0 770 58 n e g .
17 5 ,5 0 0 1 ,6 0 0 63 1 n h  Staph* 

aur e u s ,
21 d ip h th e r o id s

16 550 1 ,2 0 0 47 7 n h Staph* 
au reu s,

25 d ip h th e r o id s
15 2 ,7 0 0 960 23 12 d ip h th e r o id s
14 1 ,0 6 0 1 ,0 0 0 40 neg*
15 3 ,8 4 0 4 ,0 0 0 66 4 n h  Staph* 

a lb u s
12 1 ,2 7 0 2 ,0 0 0 39 2 n h Staph* 

a lb u s
11 2 ,0 7 0 1 ,1 4 0 24 Hum*n h  Staph* 

aureus
10 1 ,2 2 0 940 40 Hum* n h Staph* 

aureus
9
8

1 ,5 6 0
600

1 ,4 1 0 28 n eg .
S t e r i l e

7 180 3 n  h  Staph* 
a u reu s,

1 d ip h th e r o id
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(013 L F ) .  C o n t i .

E x a m in a t io n  o f  th e  m i l k ,  ( c o n t i . )

T o t a l c e l l
c o u n t P e r c e n t ­

We eks ( th o u s a n d s a g e  o f M ic ro -  E l e c t r i c a l
b e f o r e p e r m l . ) g r a n u l a r Organisms C o n d u c t i v i t y  

p r e s e n t .  (x 1 0 “4mhos).s l a u g h t e r  L a b . l Lab .2 c e l l s .

5 1 ,9 8 0 1 n h S t a p h .
a u r e u s ,

8 d i p h t h e r o i d s
4 1 ,9 5 0 S t e r i l e
3 1 ,7 2 0 40 d i p h t h e r o i d s
2 5 ,8 0 0 11 d i p h t h e r o i d s
9 2 ,9 1 0 1 n h S ta p h .

days a u r e u s ,
16 d i p h t h e r o i d s

2 6 ,900 15 d i p h t h e r o i d s
days

oc 5 m onths  a f t e r  c a l v i n g .

A sample t a k e n  a f t e r  th e  an im al  had  heen  t r a n s p o r t e d  
to  th e  a b a t t o i r  showed 1 4 ,0 0 0 ,0 0 0  c e l l s  p e r  m l . ,  59 p e r  
c e n t ,  b e in g  g r a n u l a r  c e l l s .

M acroscop ic  e x a m in a t io n .

Tea t  c i s t e r n  -  Sh a l lo w  p o c k e t s  i n  w a l l ;  no l o b u l e s .

Gland c i s t e r n  -  V ery l a r g e ;  no l o b u l e s .

L ev e l  1 .  -  Areas A, B, D and E -  l a c t a t i n g ;  l o b u l e s
2.0mm. i n  d i a m e t e r ,  c h ro m e - c o lo u r e d ;  
p r o t r u d i n g  v e ry  l i t t l e  f rom th e  c u t  s u r f a c e .

Area 0 -  i n v o l u t e d ;  l o b u l e s  1.0mm. i n  d i a m e t e r .

L e v e l  2 .  -  Areas A, B, D and E -  l a c t a t i n g ;  l o b u l e s  2.0mm.
i n  d i a m e t e r ,  c h ro m e - c o lo u r e d ,  p r o t r u d i n g  
v e r y  l i t t l e  from th e  c u t  s u r f a c e .

Area 0 -  i n v o l u t e d ;  l o b u l e s  1.0mm. i n  d i a m e t e r .

L ev e l  3 .  -  AreasA, B, 0, I) and E -  l a c t a t i n g ;  l o b u l e s
2.0mM. i n  d i a m e t e r ;  c h ro m e - c o lo u r e d ;  p r o -  
: t r u d i n g  v e r y  l i t t l e  f rom  th e  c u t  s u r f a c e .

C o n c lu s io n .  -  A q u a r t e r  i n  l a t e  l a c t a t i o n .



•  S i  -  

(CIS L F ). Contd.
M icroscop ic  exam in ation

D u cts . L o b u le s .

Gland c i s t e r n .  1 6 /1 6  normal 16 /1 6  in v o lu te d ;  p o s t - in ;
-flam m atory in v o lu t io n ;  
polym orph ex u d a tio n  in to  
many d u o tu le s .

L evel 1 .  -  0 . 1 6 /1 6  normal 1 2 /1 6
4 /1 6

i n v o l u t e d ;  normal
i n v o l u t e d ;  p o s t - i n ;  
- f l a m m a to r y  i n v o l u t i o n ;  
po lym orph  e x u d a t i o n  i n t o  
many d u o t u l e s .

D. 1 0 /1 6  normal 1 4 /1 6  i n v o l u t e d ;  p o s t - i n ­
f l a m m a t o r y  i n v o l u t i o n  
po lymorph e x u d a t i o n  
i n t o  many d u o t u l e s .  
l a c t a t i n g ;  n o rm a l .

6 /1 6  m ild  
fo c a l  
su b -  
; acu te

E. 1 1 /1 6  normal

5 /1 6  m ild  
f o c a l  
su b-  
;acu te

L evel 2 .  -  A. 1 6 /1 6  normal

2/16

15 /16

1 /1 6

1 5 /1 6
1/16

i n v o l u t e d ;  p o s t - i n ­
f l a m m a t o r y  i n v o l u t i o n ;  
po lym orph  e x u d a t i o n  

i n t o  many d u o t u l e s .  
l a c t a t i n g ;  m i ld  a c u t e .

l a c t a t i n g ;
l a c t a t i n g ;

norm al  
m i ld  a c u t e .

C. 1 0 /1 6  normal 14 /1 6

6 /1 6  m ild  
f o c a l  
su b-  
;acu te

D. 1 2 /1 6  normal

4 /1 6  m ild  
f o c a l  
su b -  
:acu te

E. 1 6 /1 6  normal

2 /1 6

14 /16

2 /1 6

12 /16
3/16

1 / 1 6

i n v o l u t e d ;  p o s t - i a -  
: f  lamina to r y  i u v o l  u t i  o n ; 

po lym orph  e x u d a t i o n  i n t o  
many d u c t u l e s ,  
l a c t a t i n g ;  m i ld  f o c a l  
a c u t e •

i n v o l u t e d ;  p o s t - i n ­
f l a m m a t o r y  i n v o l u t i o n ;  

po lym orph  e x u d a t i o n  i n t o  
many d u o t u l e s .  
l a c t a t i n g ;  m i ld  t o  mod- 
j e r a t e  f o c a l  a c u t e .

l a c t a t in g ;  normal 
l a c t a t in g ;  m oderate to  
f o c a l  a c u te ,  
in v o l u ted ; n orm al.
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(013 LF). Contd.•
Microscopic examination. (Oontd.)

D u c t s .  L o b u l e s .

L e v e l  3 .  -  A. 16 /16  no rm al  1 0 /1 6  l a c t a t i n g ;  normal
2 /16  l a c t a t i n g ;  m i ld  f o c a l

a c u t e .
4 /1 6  i n v o l u t e d ;  p o s t - i n -

: f la m m a to ry  i n v o l u t i o n .

G. 1 6 /1 6  normal 6/16 l a c t a t i n g ;  n o r m a l .
2 /1 6  l a c t a t i n g ;  m odera te

a c u t e
6 /16  i n v o l u t e d ;  normal
2 /1 6  i n v o l u t e d ;  p o s t - i n -

i f l a m m a to ry  i n v o l u t i o n .

I r r e g u l a r  shaped  c o r p o r a  am ylacea  o f  varying size j
a b u n d a n t  i n  t h e  l a c t a t i n g  p a r t s  o f  th is  charter. j

Summary.-

D u e ts ,  90$ n o r m a l .
10$ m i ld  s u b - a c u t e

L o b u le s ,  50$ i n v o l u t e d ;  p o s t * in f la m m a to ry  i n v o l ­
u t i o n ;  a c u t e  e x u d a te  i n  d u o t u l e s .

1 6 $  i n v o l u t e d ;  normal  
8 $  l a c t a t i n g ;  m i l d  t o  m odera te  a c u t e .

26$ l a c t a t i n g ;  norm al

P o s t -m o r tem  c u l t u r e s  f rom  t i s s u e s .

D i r e c t
b lood
p l a t e

Blood p l a t e  f rom 
e n r i c h m e n t  b r o t h

P o t a s s i u m  t e l l u r i t e  
b lo o d  p l a t e  from 
e n r i c h m e n t  b r o t h .

L e v e l 1 . S t e r i l e S t e r i l e S t e r i l e

L eve l 2 . S t e r i l e n  h S t a p h . S t e r i l e

Level 3 . S t e r i l e S t e r i l e S t e r i l e



-  S3 -

0 1 3 , l e f t  h in d q u a rter  (013  LH).

E xam ination o f  th e  m ilk .

T o ta l c e l l
count P e r c e n t -  

Weeks (th ou san d s :age  o f
b e fo r e p er ml* ) g ra n u la r M icro-organism s
ila u g h te r  L a b .l Lab. 2 c e l l s . p resen t*

9
24 640 i ,1 0 0 48 S t e r i l e
21 540 1 ,2 0 0 60 2 h Staph* a u reu s, 

9 d ip h th e r o id s
20 2 ,0 4 0 2 ,3 0 0 55 40 d ip h th e r o id s
18 840 550 58 n eg .
17 740 570 46 7 n h S tap h , a u reu s, 

10 d ip h th e r o id s
16 360 370 47 3 n h Staphs* a u reu s,

26 d ip h th e r o id s
15 1 ,3 5 0 430 63 4 h S tap h , a u reu s, 

30 d ip h th e r o id s
14 1 ,1 8 0 700 52 n eg .
13 240 360 66 65 d ip h th e r o id s
12 120 10 40 d ip h th e r o id s
11 280 140 25 8 d ip h th e r o id s
10 800 80 48 20 d ip h th e r o id s

9
8

300
230

60 25 n eg .
5 d ip h th e r o id s

7 80 11 d ip h th e r o id s
5 860 14 d ip h th e r o id s
4 650 3 d ip h th e r o id s
3 660 7 d ip h th e r o id s
2 3 ,0 0 0 21 d ip h th e r o id s
9 days 2 ,7 0 0 2 n h S taph , a lb u s ,  

11 d ip h th e r o id s
2 days 2 ,7 0 0 1 n h S taph , a lb u s ,

 ___________________________________ 25 d ip h th e r o id s______
9 5 months a f t e r  c a lv in g *

A sam ple taken  a f t e r  th e  anim al had been tra n sp o r te d  
t o  th e  a b a t to ir  showed 4 ,8 0 0 ,0 0 0  c e l l s  p er  m l* , 65 p er  
cen t*  b e in g  gran u lar  c e l l s .

M acroscopic exam ination*

T eat c i s t e r n  -  no p o c k e ts  or L obules in  w all*

Gland c i s t e r n  -  v ery  la r g e  w ith  sm a ll main d u cts  opening
in t o  i t ;  no lo b u le s  in  w a ll .
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013 LH (Contd,)..
Maoroseopie examination. (Oont1!.).

L e v e l  1 .  -  Areas  A, B* D and E -  l a c t a t i n g ;  l o b u l e s
2.0mm. i n  d i a m e t e r ,  c h ro m e - c o lo u r e d ;
p r o t r u d i n g  v e r y  l i t t l e  f ro m  the  c u t  s u r f a c e .

Area C -  i n v o l u t e d ;  l o b u l e s  1.0mm. I n  
d i a m e t e r .

L e v e l  2 .  -  Areas  A, B, D and E -  l a c t a t i n g ;  l o b u l e s
2.0mm. i n  d i a m e t e r ,  c h r o m e - c o lo u r e d ;
p r o t r u d i n g  v e r y  l i t t l e  f rom  th e  c u t  e u r f a e e .

Area  0 -  i n v o l u t e d ;  l o b u l e s  1.0mm. i n  
d i a m e t e r .

L ev e l  3 .  -  Areas  A, B, C, D and E -  l a c t a t i n g ;  l o b u l e s  
2.0mm. i n  d i a m e t e r ,  c h r o m e - c o lo u r e d ;  
p r o t r u d i n g  v e r y  l i t t l e  f ro m  th e  c u t  s u r f a c e .

C o n c lu s io n .  -  A q u a r t e r  i n  l a t e  l a c t a t i o n .

M ic r o s c o p ic  e x a m in a t io n .

D u c t s .  L o b u l e s .

Gland c i s t e r n .  1 6 /1 6  norm al  1 6 /1 6  i n v o l u t e d ;  p o s t - i n -
- f l a m m a t o r y  i n v o l u t i o n .

Lev e l  1 .  -  A. 16 /1 6  norm al  12 /16  l a c t a t i n g ;  normal
2 / l 6  l a c t a t i n g ;  m i l d  a c u t e  

i n  r e l a t i o n  t o  c o r p o r a  
am ylacea  

2 /1 6  i n v o l u t e d ;  p o s t - i n -
rflaramajtory i n v o l u t i o n *

C. 1 6 /1 6  normal  16 /16  i n v o l u t e d ;  p o s t - i n -
i f la m m a to ry  i n v o l u t i o n .

, D. 1 6 /16  norm al  1 2 /1 6  i n v o l u t e d ;  p o s t - i n -
:f l a m m a to ry  i n v o l u t i o n ;  

po lym orph  e x u d a t i o n  i n  
many d u c t u l e s .

3 /1 6  l a c t a t i n g ;  normal  
1 /1 6  l a c t a t i n g ;  m i l d  a c u t e  

m a i n l y  i n  r e l a t i o n  to  
c o r p o r a  am ylacea
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CIS LH (Contd.)-.
Microscopic examination. (Contd.).

L e v e l  1 .  -  E,
D u c t s .  

1 6 /1 6  normal

L ev e l  2 .  -  A. 1 6 /1 6  norm al

-  C.

D.

L e v e l  3 .  -  A.

C.

1 6 /1 6  norm al  

1 6 /16  normal

I .  16 /16  norm al

1 6 /1 6  norm al  

1 6 /1 6  normal

1 4 /1 6  in v o lu f e f f ;  . p o s t - i n -
i f l a m m a to r y  i n v o l u t i o n ;  

po lym orph  e x u d a t i o n  i n  
a  few d u c t u l e s .

2 /16  l a c t a t i n g ;  normal

1 2 /1 6  p a r t i a l l y  i n v o l u t e d ;  
no rm al

2/16  p a r t i a l l y  i n v o l u t e d ;
m i l d  a c u t e  

2 /1 6  i n v o l u t e d ;  p o s t - i n -
i f l a m m a to ry  i n v o l u t i o n

1 6 /1 6  p a r t i a l l y  i n v o l u t e d ;  
n o rm a l

10 /1 6  p a r t i a l l y  i n v o l u t e d ;  
norm al

4 /1 6  p a r t i a l l y  i n v o l u t e d ;
m i l d  a c u t e  

2 /16  i n v o l u t e d ;  p o s t - i n -
i f l a m m a to ry  i n v o l u t i o n

1 2 /16  p a r t i a l l y  i n v o l u t e d ;  
n o rm al

l / l 6  p a r t i a l l y  i n v o l u t e d ;
m i ld  a c u t e  

3 /1 6  i n v o l u t e d ;  p o s t - i n -
i f la m m a to ry  i n v o l u t i o n

8 /1 6  l a c t a t i n g ;  normal
8 /1 6  i n v o l u t e d ;  normal

8 /1 6  l a c t a t i n g ;  normal
7 /16  i n v o l u t e d ;  norm al
1 /1 6  i n v o l u t e d ;  p o s t - i n -

i f la m m a to ry  i n v o l u t i o n

Supramammary lymph node -  m i l d  s i n u s  c a t a r r h .

I r r e g u l a r  c o r p o r a  am ylacea  a b u n dan t  i n  t h e  l a c t a t i n g  
p a r t s  of  t h i s  q u a r t e r .
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013 LH (C o n td .)•

M icro sco p ic  exam in ation . (G o n td .)•

Summary• -

D u c ts , normal throughout*

L o b u le s , 17$ in v o lu te d ;  p o st-in fla m m a to r y  in v o lu t io n .
16$ in v o lu te d ;  p o st-in fla m m a to ry  in v o lu t io n ;

a cu te  ex u d a tio n  in  d u ctu les*
17$  in v o lu te d ;  normal 

6$ la c t a t in g ;  m ild  a cu te  ( in  r e l a t io n  to  
corpora am ylacea in  L ev e l 1 . )

44$  la c t a t in g ;  norm al

D ir e c t  B lood p la t e  from  P otassiu m  t e l l u r i t e
b lo o d  enrichm ent b r o th  b lo o d  p la t e  from

Post-m ortem  c u ltu r e s  from t i s s u e s .

p la tb enrichm ent broth*

L e v e l 1* S t e r i l e  S t e r i l e S t e r i l e

S t e r i l eL e v e l 2* S t e r i l e  n h Staph*

L e v e l 3* S t e r i l e  S t e r i l e S t e r i l e

Supra-
mammary
lymph
node S t e r i l e  S t e r i l e S t e r i l e

i



0 1 3 , r ig h t  fo r e q u a r te r , (C13 EF)* 

K xam ination o f  th e  m ilk .

T o ta l c e l l
count P e r c e n t -

Weeks (th ou san d s :a g e  o f
b e fo r e p er  m l , ) gran u lar M iero-organ ism s

s la u g h te r  L ab *l Lab* 2 c e l l s . p resen t*
9

24 800 1 ,4 0 0 46 S t e r i l e
21 310 900 56 4 h Staph* a u reu s, 

50 d ip h th e r o id s
20 1 ,4 7 0 1 ,2 0 0 39 60 d ip h th e r o id s
18 1 ,5 4 0

520
570 44 n e g .

17 410 34 1 h  Staph* a u r e u s , 
20 d ip h th e r o id s

16 1 ,3 8 0 1 ,7 0 0 44 15 d ip h th e r o id s
15 2 ,0 2 0 1 ,0 7 0 33 18 d ip h th e r o id s
14 1 ,2 2 0 400 16 n eg .
13 750 670 45 25 d ip h th e r o id s
12 390 470 29 24 n  h  Staph* a u reu s, 

4  d ip h th e r o id s
11 2 ,3 7 0 1 ,6 0 0 24 1 n h Staph* a u r e u s ,  

19 d ip h th e r o id s
10 2 ,4 6 0 880 40 4  n h Staph* a u reu s, 

80 d ip h th e r o id s
9
8
7

1 ,3 2 0
660

1 ,3 5 0

640 18 neg*
2  d ip h th e r o id s
3 n  h  Staph* a lb u s ,  

24 d ip h th e r o id s
5 2 ,1 6 0 3 n h Staph* a lb u s ,  

22 d ip h th e r o id s
4 2 ,2 2 0 2 n  h Staph* a u reu s,
3
2

2 ,1 4 0  
2  , 840

9 d ip h th e r o id s  
20 d ip h th e r o id s

9 days 2 ,4 3 0 9 d ip h th e r o id s
2 days 7 ,0 0 0 20 d ip h th e r o id s

9 5 months a f t e r  c a lv in g ,

£ sam ple ta k en  a f t e r  th e  an im al had b een  tr a n sp o r te d  
t o  th e  a b a t to ir  showed 14 ,000*000  c e l l s  p e r  k£L* ,  55 p er
cen t*  b e in g  gra n u la r  c e l l s *

M acroscopic exam ination*

T eat c i s t e r n  -  no p o c k e ts  or  lo b u le s  in  w a l l ,  

G-land c i s t e r n  -  g lo b e  shaped; lo b u le s  in  w a ll*
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013 RF (C o n td .) .

M acroscopic ex a m in a tio n . (G o n td .) .

L evel 1 .  -  Areas B, C, D and E -  in v o lu te d ;  lo b u le s  
1,0mm. in  d ia m eter .

Area A -  la c t a t in g ;  lo b u le s  2.0mm. in  d ia m e ter .

L evel 2 .  -  Areas A, B, G, D and E -  in v o lu te d ;  lo b u le s  
1.0mm. in  d ia m e ter .

L evel 3 .  -  A reas. A, B, G, D and E -  in v o lu te d ;  lo b u le s  
1.0mm. in  d ia m eter .

G onclu sion . -  A q u arter  in v o lu te d  ex cep t f o r  an area  o f
la c t a t in g  lo b u le s  around the g la n d  c i s t e r n .

M icro sco p ic  ex a m in a tio n .

D u cts . L o b u les .

Gland c i s t e r n .  1 3 /1 6  m ild  16 /16  in v o lu te d ;  p o s t - in -
f o c a l  jflam m atory in v o lu t io n ;
su b - polym orph exudate
:acu te  in  many d u c t u le s .

3 /1 6  m oderate 
f o c a l  
sub-*
:acu te  
e a ta r r -  

: h a l .

L ev e l 1 .  '- .A . 1 0 /1 6  m ild  5 /1 6  la c t a t in g ;  m ild  a c u te ;
f o c a l  few  polym orphs in  many
su b - a c i n i .
:acu te  6 /16  in v o lu te d ;  p o s t - in -

6 /1 6  m oderate iflam m atory in v o lu t io n ;
su b - polym orph exudate in
:a cu te  d u c tu le s ,
c a ta r r -  5 /1 6  in v o lu te d ;  normal
:h a l 

w ith  
p o ly -  
imorphs 
in  th e  
lum ina

G. 1 0 /1 6  m ild  6 /1 6  in v o lu te d ;  p o s t - i n -
f o c a l  jflam m atory in v o lu t io n ;

*1 su:b“ Polymorph exudate in
:aoute d u c tu le s .
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C13 RF (G o n td .) .

M icrosoopio  ex a m in a tio n . (G o n td .) .

D u cts .

L ev e l 1 .  -  G. 6 /16  m oderate 
(G ontd .) suh-

:acu te
c a ta r r h -
:a l

D. 1 6 /1 6  moderate  
f o c a l  
suh- 
;acu te

, c a ta r r h -
:a l  w ith  

p o ly -  
rmorphs 

i n  the 
lum ina.

E.

L ev e l E. -  C.

8 / l 6  m oderate 
suh-  
:acu te  
c a ta r r h -  
:a l w ith  

p o ly -  
:morphs 
in  the  
lum ina.

8 /1 6  normal

8 /1 6  m oderate 
su b - , 
:aoute  
c a ta r r h -  
:a l  w ith  

p o ly -  
:morphs - 
in  the 
lum ina.

8 /1 6  norm al.

L o h u le s .

1 0 /1 6  in v o lu te d ;  normal

8 /1 6  in v o lu te d ;  p o s t - in -
:flam m atory in v o lu t io n  
polym orph exudate in  
many d u c tu le s .

8 /1 6  in v o lu te d ;  norm al

8 /1 6  in v o lu te d ;  p o s t - in -
:flam m atory in v o lu t io n ;  

polym orph exudate in  
d u c tu le s .

8 /1 6  in v o lu te d ;  normal

10 /1 6  in v o lu te d ;  p o s t - in -
:flam m atory in v o lu t io n ;  

polym orph exudate in  
some d u c t u le s .

6 /1 6  in v o lu te d ;  normal



so -

CIS RF

L e v e l S

L e v e l 3

(G o n td .) .

Mi prosoO pio ex a m in a tio n . ( Gontd•)

D u ets . L o b u les .

sflam m atory in v o lu t io n ;  
polymorph exu date in  
soflae d u c tu le s .

6 /1 6  in v o lu te d ;  normal

-  D. 8 /1 6  m oderate 1 0 /1 6  in v o lu te d ;  p o s t - i n -  
su b- “
:acu te  
c a ta r r h -  
ja l  w ith  

p o ly ­
morphs 
in  the 
lum ina  

8 /1 6  normal

1 .  8 /1 6  moderate 10 /16  in v o lu te d ;  p o s t - in -
iflam m atory in v o lu t io n ;  

polym orph exudate in  
some d u c t u le s ,  
in v o lu te d ;  normal

-  A.

C.

su b -  
:acu te  

c a ta r r h -  
:a l  w ith  6/16  

p o ly -  
: morphs 
in  the 
lum ina  

8 /1 6  normal

6/3.6 m oderate 8 /1 6  
su b -  
:acu te
c a ta r r h -  8 /16  
:a l  w ith  

p o ly ­
m orphs 
in  the 
lu m in a . 
norm al; 
c e l l s  in  the 
lum ina .

m oderate 1 6 /1 6  in v o lu te d ;  p o s t - in ­
su b - tflam m atory in v o lu t io n ;
:acu te  polymorph exudate in
c a t  arr h- due t  u l e s .
;a i  w ith  

p o ly ­
morphs 
in  the 
lu m in a .

la c t a t in g ;  m ild  f o c a l  
a c u t e ; few  polym orphs 
in  many a c i n i ,  
in v o lu te d ;  p o s t - in -  
jflam m atory in v o lu t io n ;  

polym orph exudate in  
d u c tu le s .



CIS RF (Contd.).
Microscopic examination. (Contd*)•

Corpora am ylacea of v a ry in g  s i z e  p r e sen t in  th e  
sm all a rea s o f  la c t a t in g  t i s s u e .

Summary. -

D u cts , 75fo m ild  to  m oderate su bacute .
25$  norm al.

L o b u les , 66$ in v o lu te d ;  p o st-in fla m m a to r y  in v o lu t io n  
a cu te  exudate in  th e  d u c tu le s .

27$ in v o lu te d ;  norm al.
7$ la c t a t in g ;  m ild  a c u te 1.

Post-m ortem  c u ltu r e s  from t is s u e s *

D ir e c t
■blood
p la t e

P otassiu m  t e l l u r i t e  
Blood p la t e  from b lood  p la t e  from
enrichm ent b ro th  enrichm ent b r o th .

L evel 1 .  S t e r i l e S t e r i l e S t e r i l e

L ev e l 2 .  S t e r i l e S t e r i l e S t e r i l e

L evel 3 . S t e r i l e n h Staph S t e r i l e
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C13, r ig h t  h in d q u a r ter , (013  RH). 

E xam ination o f  th e  milk*
T o ta l  c e l l  

cou n t P e r c e n t -
Weeks (th ou san d s rage o f
b e fo r e p er ml* ) gran u lar M icro-organ ism s

s la u g h te r  Lah»X Lab* 2 c e l l s . p resen t*

24 640 1 ,5 0 0 52 S t e r i l e
21 550 940 58 3 d ip h th e r o id s
20 510 780 37 100 d ip h th e r o id s
18 460 760 58 neg*
17 620 320 52 1 h S tap h , au reu s, 

17 d ip h th e r o id s
16 190 620 55 6 d ip h th e r o id s
15 680 290 57 1 n h  S tap h , a u reu s, 

1 d ip h th e r o id
14 1 ,0 0 0 1 ,1 8 0 66 n e g .
13 830 120 49 S t e r i le *
12 110 40 27 30 d ip h th e r o id s
11 90 70 37 3 d ip h th e r o id s
10 180 80 36 30 d ip h th e r o id s

9 140 110 6 neg*
8 20 4  d ip h th e r o id s
7
5

110
410

15 d ip h th e r o id s  
28 d ip h th e r o id s

4
5

2

720
210

1 ,3 4 0

18 m h  Staph* aureus  
1  n h S tap h , au reu s, 
1 d ip h th e r o id  
4  n  h Staph* a u reu s, 

28 d ip h th e r o id s
9 days 680 2  n h S tap h , a lb x is , 

6 d ip h th e r o id s
2 d ays 3 ,7 2 0 3 n h Staph* a lb u s ,

8 d ip h th e r o id s8 5 months a f t e r  ca lv in g ." ”

A sam ple tak en  a f t e r  th e  anim al had b een  tr a n sp o r te d  
t o  th e  a b a t t o ir  showed 7 ,2 0 0 ,0 0 0  c e l l s  p er  m l* , 65 p e r  
cen t*  b e in g  granular*

M acroscopic exam ination*

T eat c i s t e r n  — no p o c k e ts  or  lo b u le s  in  w all*

Oland c i s t e r n  -  v ery  la r g e  w ith  sm a ll main d u c ts
open ing in t o  i t ;  no lo b u le s  in  w all*
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013 RH (Contd.),

Macroscopic examination* (Conti.)*
L e v e l  1 .  -  A reas  A, B, D and  E -  l a c t a t i n g ;  l o b u l e s  

2 .0mm. i n  d i a m e te r ;  c h ro m e -c o lo u re d ;  
p r o t r u d in g  v e r y  l i t t l e  from  the  c u t  s u r f a c e .

A rea  C -  i n v o l u t e d ;  l o b u l e s  1.0mm. i n  d i a m e te r .

L ev e l  2 .  -  A reas  A. B, 0 , 1 )  and E -  l a c t a t i n g ;  l o b u l e s
2 .0mm. i n  d i a m e te r ;  c h ro m e -c o lo u re d ,  
p r o t r u d i n g  v e r y  l i t t l e  from  th e  c u t  s u r f a c e .

L e v e l  3 .  -  A reas A, B, C, D and E -  l a c t a t i n g ;  l o b u l e s
2 .0mm. i n  d i a m e te r ;  c h ro m e -c o lo u re d ;
p r o t r u d in g  v e r y  l i t t l e  f ro m  th e  c u t  s u r f a c e .

C o n c lu s io n .  -  A q u a r t e r  i n  l a t e  l a c t a t i o n .

M ic ro sc o p ic  e x a m in a t io n .

B u e ts .  L o b u le s .

Gland c i s t e r n .  1 6 /1 6  no rm al 4 /16  l a c t a t i n g ;  n o rm a l ;
c a s t  e p i t h e l i a l  c e l l s  
i n  a c i n i .

12 /16  i n v o l u t e d ;  p o s t - i n -
sf lam m ato ry  i n v o l u t i o n ;  

po lym orph  e x u d a te  i n  
d u c t u l e s .

L e v e l  1 .  A. 1 6 /1 6  no rm al 8 /16  p a r t i a l l y  i n v o l u t e d ;
m i ld  a c u te  i n  a c i n i ,  
some i n  r e l a t i o n  to  
c o r p o r a  a m y lacea .

8 /1 6  i n v o lu t e d ;  p o s t - i n -
j f la m m a to ry  i n v o l u t i o n ;  

po lym orph  e x u d a te  i n  
d u c t u l e s .

0 .  1 4 /1 6  norm al 16 /16  i n v o l u t e d ;  p o s t - i n -
• 2 /1 6  m o d era te  : f la m m a to ry  i n v o l u t i o n ;

s u b -  p o lym orph  e x u d a te  i n
: a c u te  d u c t u l e s ,

c o r p o r a  
am y lacea  
i n  d u c t  
w a l l s .



CIS EH

L e v e l  1

L e v e l  2

34 -

(Gontd.).
Mioroseoplc examination. (Gontd.).

B u n ts. L o b u le s .

• -  D. 1 6 /1 6  norm al 1 6 /1 6  i n v o l u t e d ;  p o s t - i n -
: f l a m a a to r y  i n v o l u t i o n ;  
polymorph, e x u d a te  i n  
d u c t u l e s .

E .  1 6 /1 6  n o rm al 8 /1 6  p a r t i a l l y  i n v o l u t e d ;
m i ld  a c u te  i n  a c i n i ,  
some i n  r e l a t i o n  to  
i r r e g u l a r  sh ap ed  
c o r p o r a  am y lac ea .

8 /1 6  I n v o l u t e d ;  p o s t - i n -
sf lam m ato ry  i n v o l u t i o n ;  

po lym orph  e x u d a te  i n  
d u c t u l e s .

• -  A. 1 6 /1 6  no rm al 1 6 /1 6  l a c t a t i n g ;  m i ld  a c u t e ;
many c o rp o r a  am ylacea  
i n  a c i n i  w i th  few polype 
jmorphs i n  r e l a t i o n  to  
them .

C. 1 6 /1 6  no rm al 6 /1 6  l a c t a t i n g ;  norm al
4 /1 6  l a c t a t i n g ;  m ild  a c u t e ,  

m a in ly  i n  r e l a t i o n  to  
i r r e g u l a r  shaped  
c o r p o r a  am y lacea .

4 /1 6  i n v o l u t e d ;  norm al 
2 /1 6  i n v o l u t e d ;  p o s t - i n -

j f la m m a to ry  i n v o l u t i o n ;  
po lym orph  e x u d a te  i n  
d u c t u l e s .

3). 1 6 /16  norm al 4 /1 6  l a c t a t i n g ;  norm al
4 /1 6  l a c t a t i n g ;  m ild  a c u te  

m a in ly  i n  r e l a t i o n  to  
i r r e g u l a r  sh ap ed  
c o r p o r a  a m y lac ea .

2 /1 6  l a c t a t i n g ;  s e v e re  
f o c a l  a c u t e •

4 /1 6  i n v o l u t e d ;  normal 
2 /1 6  i n v o l u t e d ;  p o s t - i n -

; f la m m a to ry  i n v o l u t i o n ;  
polym orph  e x u d a te  i n  
d u c t u l e s .
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L e v e l  2

L ev el 3

- 36

(Gontd#).
Microscopic examination. (Gontd.).

L o o ts .  L o b u le s .

. -  a .  16 /16  norm al 6 /1 6  l a c t a t i n g ;  n o rm al
4 /1 6  l a o t a t i n g ;  m i ld  a o o t e , 

some i n  r e l a t i o n  to  
i r r e g u l a r  sh a p ed   ̂ !
c o r p o r a  am y lac ea .

2 /1 6  l a c t a t i n g ;  m o d e ra te  ! 
a c o t e .

2 /16  i n v o l o t e d ;  n o rm a l .
2 /1 6  i n v o l u t e d ;  p o s t - i n -  j 

s f lam m ato ry  i n v o l u t i o n ;  
po lym orph  e x u d a te  i n  
d u c t u l e s .

. -  4.* 1 6 /1 6  n o rm al 5 /16  l a c t a t i n g ;  norm al
3 /1 6  l a o t a t i n g ;  m i ld  a c u te  

i n  r e l a t i o n  to  
i r r e g u l a r  shaped  
c o r p o r a  am y lac ea .

3 /1 6  i n v o l u t e d ;  norm al 
5 /16  i n v o l u t e d ;  p o s t - i n ­

f l a m m a t o r y  i n v o l u t i o n ;  
po lym orph  e x u d a te  i n  
d u c t u l e s .

16 /1 6  norm al 6 /16  l a c t a t i n g ;  normal
4 /1 6  l a c t a t i n g ;  m i ld  a c u te  

i n  r e l a t i o n  to  
i r r e g u l a r  shaped  
c o rp o r a  a m y lac ea .

2 /16  l a c t a t i n g ;  m o d era te  to  
s e v e r e  a c u t e .

4 /1 6  i n v o l u t e d ;  n o rm a l ,

L t 1 6 /1 6  norm al 4 /1 6  l a o t a t i n g ;  norm al
4 /1 6  l a c t a t i n g ;  m i ld  a c u te  

m a in ly  i n  r e l a t i o n  to  
i r r e g u l a r  shaped  
c o rp o r a  a m y lac ea .

1 /1 6  l a c t a t i n g ;  s e v e re  
a c u t e .

4 /1 6  i n v o l u t e d ;  n o rm al 
3 /1 6  i n v o l u t e d ;  p o s t - i n -  

:£Lammatory i n v o l u t i o n ;  
p o lym orph  e x u d a te  i n  
d u c t u l e s .



013 RH (Gontd, )# 1

Microscopic exam ination, (G ontd,)♦

Bucts* Lobules*

Level 3 , -  E, 16/16 normal 16/16 in vo lu ted ; normal#

Supra-
mammary
lymph
node# m ild  sinus ca tarrh *

Summary# -  

Ducts,

Lobules,

normal#
moderate subacute in  re la tio n  to  

corpora amylacea in  w a ll.

33# in vo lu ted ; post-inflam m atory in v o lu tio n  
acute exudate*

17# in vo lu ted ; normal,
33# la c ta tin g  and p a r t ia lly  in vo lu ted ; m ild  

to  moderate acute in  re la tio n  to  
corpora amylacea :L. ♦

17# la c ta tin g ; normal#

Post-mortem cu ltu res from tissues*

B ire c t
blood
p la te *

Blood p la te  from  
enrichment broth#

L evel 1* S te r ile S te r ile

Level 2* S te r ile S te r ile

Level 3# S te r ile n h Staph#

Potassium t e l lu r it e  
blood p la te  from  
enrichment broth#

S te r ile

S te r ile

S te r ile

mammary
lymph
node* S te r ile  S te r ile S t e r i l e



Animal Me# 0 1 4 ,

Summary o f the main fea tu res o f each quarter o f the udder< 

014 LF. Hormal.

014 LB* Post-inflam m atory in vo lu tio n *

014 RF. Formal*

014 RH* Formal*
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Animal Mo. C14.
A y rs h ire  h e i f e r ,  B ask e t  Ho. 32A. C a lv ed  8 / 9 /4 9 ;  

s l a u g h t e r e d  3 /1 2 /4 9 ,  12-g- w eeks a f t e r  c a l v i n g .  TJdder 
f r o z e n  3 /1 2 /4 9  a n d  exam ined 1 4 / 1 2 /4 9 .

G14, l e f t  f o r e q u a r t e r ,  (C14 L F ) .

E x a m in a t io n  o f  th e  m i lk .

T o ta l  c e l l
c o u n t  i* e rc e n t-  

Weeks ( th o u s a n d s  :age o f  
B e fo re  p e r  m l . )  g r a n u l a r  

s l a u g h t e r  L a b . l  L a b .2 c e l l s .
Mi c r o - o r g a n i  sms 

p r e s e n t  . ___

12 820 450 36 S t e r i l e
11 120 450 58 2 n  h S ta p h ,  a lb u s
10 90 S t e r i l e

9 30 20 24 S t e r i l e
8 10 S t e r i l e
7 110 S t e r i l e
6 100 S t e r i l e
5 90 S t e r i l e
4 S t e r i l e
3 20 140 46 5 d ip h b b ^ ro i& a
2 450 340 32 1 n  h S ta p h ,  a u r e u s .
1 140 320 20 S t e r i l e

to
A sam ple t a k e n  a f t e r  the  

th e  a b a t t o i r  showed 560 ,000
an im al had been  t r a n s p o r t e d  

c e l l s  p e r  m l . ,  19 p e r  c e n t ,
b e in g  g r a n u l a r  c e l l s

M acrosco p ic  e x a m in a t io n .

T ea t  c i s t e r n  -  no p o c k e ts  i n  w a l l ;  many l o b u l e s .

G land c i s t e r n  -  g lo b e  sh a p ed ;  many l o b u le s  i n  w a l l .

L ev e l  1 .  -  A reas A, B, D and  E -  l a c t a t i n g ,  l o b u l e s  2.0mm. 
i n  d i a m e te r .

A rea C -  i n v o lu t e d ;  l o b u l e s  1.0mm. i n  d i a m e te r .

L e v e l  2 .  -  A reas  A, B, D and E -  l a c t a t i n g ;  l o b u l e s  
2 .0mm. i n  d i a m e te r .

Area 0 - involuted; lobules 1.0mm. in diameter.
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C14 LF ( C o n td . ) .
M acroscop ic  e x a m in a t io n  ( C ontd . )•

L e v e l  3 .  -  A reas  A, B, 1) and  El -  l a c t a t i n g ;  l o b u l e s  
2 .0mm. i n  d i a m e t e r .

A rea  C -  i n v o l u t e d ;  l o b u l e s  1.0mm. i n  d i a m e t e r .

The l a c t a t i n g  l o b u l e s  i n  th e  E a r e a  o f  a l l  l e v e l s  
p r o t r u d e d  more from  th e  c u t  s u r f a c e  t h a n  th e  r e m a in d e r .

C o n c lu s io n .  -  A q u a r t e r  i n  l a t e  l a c t a t i o n .

M ic ro sc o p ic  e x a m in a t io n .

D u c ts .

G land c i s t e r n .  16 /16  norm al

L e v e l  1 .  -  A. 1 6 /1 6  norm al

C. 1 6 /1 6  norm al

E . 16 /1 6  norm al

L ev e l  2 .  -  C. 1 6 /1 6  norm al

D. 1 6 /1 6  norm al

E. 16 /16  norm al

L o b u le s .

8 /16  l a c t a t i n g ;  n o rm a l;
c a s t  e p i t h e l i a l 1 c e l l s  
i n  many a c i n i ;  one 
l o b u l e  shows ev id e n ce  
o f  s u p p r e s s io n  w i th  
v a c u o la t e d  e p i t h e l i u m .

8 /1 6  i n v o l u t e d ;  no rm al

3 /1 6  f u l l  l a c t a t i o n ;  norm al 
1 3 /1 6  p a r t i a l l y  i n v o l u t e d ;  

no rm al

1 6 /1 6  p a r t i a l l y  i n v o l u t e d ;  
norm al

4 /1 6  l a c t a t i n g ;  n o rm a l .
6 /16  p a r t i a l l y  i n v o l u t e d ;  

norm al
6 /16  i n v o l u t e d ;  norm al

4 /1 6  l a c t a t i n g ;  n o rm al 
12 /1 6  p a r t i a l l y  i n v o l u t e d ;  

norm al

1 /1 6  l a c t a t i n g ;  norm al 
1 5 / l 6  p a r t i a l l y  i n v o l u t e d ;  

normal

8 /1 6  l a c t a t i n g ;  norm al
8 /16  p a r t i a l l y  i n v o l u t e d ;  

norm al
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014 LF (Gontd, )•
M ic ro sc o p ic  e x a m in a t io n ,  (C o n td ,)

D u c ts .  ’ L o b u le s .
L ev e l  3 .  -  A. 1 6 /1 6  norm al 1 0 /1 6  l a c t a t i n g ;  norm al

6 /1 6  p a r t i a l l y  i n v o l u t e d ;  
norm al

Summary. -

D uc ts  norm al t h r o u g h o u t .

L o b u le s  norm al th r o u g h o u t ,  30$ l a c t a t i n g .
60$ p a r t i a l l y  i n v o l u t e d .  
10$  i n v o l u t e d .

P o s t-m o r tem  c u l t u r e s  from t i s s u e s .  .

G. 16 /16  normal 4 /1 6  l a c t a t i n g ;  norm al
1 2 /1 6  p a r t i a l l y  i n v o l u t e d ;  

norm al

D i r e c t
b lo o d
p l a t e

P o ta s s iu m  t e l l u r i t e  
B lood  p l a t e  from  b lo o d  p l a t e  from
e n r ic h m e n t  b r o t h  e n r ic h m e n t  b r o t h

L e v e l  1 S t e r i l e  S t e r i l e S t e r i l e

L ev e l  2 S t e r i l e  S t e r i l e S t e r i l e

L e v e l  3 S t e r i l e  k  e +  S ta p h .  S t e r i l e
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G14, left hindquarter, (014 LH).

E x a m in a t io n  o f  th e  m i lk .

T o ta l  c e l l
c o u n t  P e r c e n t -  

Weeks ( th o u s a n d s  ;age  o f  
b e f o r e  p e r  m l . )  g r a n u l a r  

s l a u g h t e r  L a b . l  L a b .2 c e l l s .
M ic ro -o rg a n ism s  

p r e s e n t .

12 2 ,1 6 0 1 ,6 4 0 65 S t e r i l e
11 120 100 34 S t e r i l e
10 320 S t e r i l e

9 90 60 15 S t e r i l e
8 20 S t e r i l e
7 250 S t e r i l e
6 200 S t e r i l e
5 530 S t e r i l e '
4 S t e r i l e
3 480 800 57 4 n h S ta p h ,  a l b u s .
2 1 ,7 0 0 1 ,3 9 0 52 2 n  h S ta p h ,  a h re u s
1 3 ,0 0 0 2 ,2 0 0 35 1 n  h S ta p h ,  a u re u s

A sam ple t a k e n  a f t e r  th e  an im al had  b een  t r a n s p o r t e d  
to  th e  a b a t t o i r  showed 2 ,3 0 0 ,0 0 0  c e l l s  p e r  m l . ,  30 p e r  
c e n t ,  b e in g  g r a n u l a r  c e l l s .

M acro sco p ic  e x a m in a t io n .

T e a t  c i s t e r n  -  no p o c k e t s  i n  w a l l ;  l o b u l e s  i n  u p p e r
p a r t .

G land c i s t e r n  -  g lo b e - s h a p e d ;  few l o b u l e s  i n  w a l l .

L e v e l  1 .  -  A reas  A, B, G, D and E -  i n v o lu t e d ;  l o b u l e s  
0.5mm. i n  d ia m e te r .

%

F o c a l l y  i n  above a r e a s  -  l a c t a t i n g ;  l o b u l e s  
2 .0mm. i n  d i a m e te r .

L ev e l  2 .  -  A reas  A, B, G, D and E -  i n v o l u t e d ;  l o b u l e s  
0*5mm. i n  d i a m e te r .

Focally in above areas - lactating; lobules
2.0mm. in diameter.
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C14 LH (C o n td .) .

M aorosedpio  e x a m in a t io n .  (C o n td * ) .

L ev e l  3 .  -  A reas  A, B, C, D and E -  i n v o l u t e d ;  l o b u l e s  
0.5mm. i n  d i a m e te r .

F o c a l l y  i n  above a r e a s  -  l a o t a t i n g ;  l o b u l e s  
2 .0mm. i n  d i a m e t e r .

C o n c lu s io n .  -  A q u a r t e r  i n  l a t e  l a c t a t i o n .

M ic ro sc o p ic  e x a m in a t io n .

D u c ts .

G land  c i s t e r n .  1 6 /1 6  norm al 

L e v e l  1 .  -  A. 1 6 /1 6  no rm al

C. 1 6 /16  norm al

D. 1 6 /1 6  norm al

E . 16 /16  norm al

L o b u le s .

16 /16  i n v o l u t e d ;  p o s t - i n -
i f la m m a to ry  i n v o l u t i o n .

8 /1 6  l a c t a t i n g ;  n o rm al;  
c a s t  e p i t h e l i a l  c e l l s  
i n  a c i n i .

4 /1 6  i n v o l u t e d ;  n o rm a l .
4 /1 6  i n v o l u t e d ;  p o s t - i n ­

f l a m m a to r y  i n v o l u t i o n .

4 /1 6  i n v o l u t e d ;  norm al 
1 2 /1 6  i n v o l u t e d ;  p o s t - i n ­

f l a m m a to r y  i n v o l u t i o n .

3 /1 6  l a c t a t i n g ;  n o rm a l ;  
c a s t  e p i t h e l i a l  c e l l s  
i n  a c i n i .

3 /1 6  i n v o l u t e d ;  no rm al 
10 /16  i n v o l u t e d ;  p o s t - i n ­

f l a m m a to r y  i n v o l u t i o n .

4 /1 6  l a c t a t i n g ;  n o rm a l;  
c a s t  e p i t h e l i a l  c e l l s  
i n  a c i n i .

2 /1 6  p a r t i a l l y  i n v o l u t e d ;  
n o r m a l .

5 /1 6  i n v o lu t e d ;  n o rm a l .
5 /1 6  i n v o l u t e d ;  p o s t - i n ­

f l a m m a to r y  i n v o l u t i o n .



CX4 LH (C o n td . ) .

M icro sco p ic  ex a m in a tio n . ( C o n t d . ) .

D u c ts .  L obu les*

L e v e l  2 .  -  A. 1 6 /1 6  norm al 1 /1 6  l a o t a t i n g ;  n o rm a l ;
c a s t  e p i t h e l i a l  c e l l s  
i n  a o i n i .

1 0 /1 6  i n v o l u t e d ;  norm al
5 /1 6  i n v o l u t e d ;  p o s t - i n ­

f l a m m a to r y  i n v o l u t i o n .  ;

0 . 1 6 /1 6  norm al 8 /1 6  i n v o l u t e d ;  n o rm a l ;
c a s t  e p i t h e l i a l  c e l l s  j 
i n  d u c t u l e s .  !

8 /1 6  i n v o l u t e d ;  p o s t - i n ­
f l a m m a to r y  i n v o l u t i o n .  ;

D. 1 6 /1 6  no rm al 3 /1 6  f u l l  l a c t a t i o n ;  n o rm a l .
2 /1 6  l a c t a t i n g ;  n o rm a l;

c a s t  e p i t h e l i a l  c e l l s  
i n  a c i n i .

2 /1 6  l a o t a t i n g ;  m ild  a c u t e ;  j 
c a s t  e p i t h e l i a l  c e l l s  
i n  a c i n i .

4 /1 6  i n v o l u t e d ;  n o rm a l ;  
c a s t  e p i t h e l i a l  c e l l s  
i n  d u o t u l e s .

5 /1 6  i n v o l u t e d ;  p o s t - i n ­
f l a m m a to r y  i n v o l u t i o n ;  
c a s t  e p i t h e l i a l  c e l l s  
i n  d u c t u l e s .

E . 1 6 /1 6  norm al 4 /1 6  l a c t a t i n g ;  n o rm a l ;
c a s t  e p i t h e l i a l  c e l l s  
i n  a o i n i .

8 /16  i n v o l u t e d ;  n o rm al;
o a s t  e p i t h e l i a l  c e l l s  
i n  d u c t u l e s .

4 /1 6  i n v o l u t e d ;  p o s t - i n ­
f l a m m a to r y  i n v o l u t i o n ;  
e a s t  e p i t h e l i a l  c e l l s  
i n  c |u ic th le s .

L e v e l  3 .  -  C. 16 /16  norm al 8 /16  i n v o l u t e d ;  n o rm a l;
c a s t  e p i t h e l i a l  c e l l s  ’ 
i n  d u c t u l e s .

8 / 1 6 ' i n v o lu t e d ;  p o s t - i n ­
f l a m m a to r y  i n v o l u t i o n .
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0X4 LH ( C o n td . ) .

M io roaoop io  e x a m in a t io n  

D u c t s .

L e v e l  3 .  -  E . 1 6 /1 6  norm al

( O o n t d . ) .

L o b u le s*

2 /1 6  l a o t a t i n g ;  n o rm a l ;
o a s t  e p i t h e l i a l  C e l l s  
i n  a o i n i *

8 /1 6  i n v o l u t e d ;  norm al*

6 /1 6  i n v o l u t e d ;  p o s t - i n -
; f  1 amrna t o r y  in vo  1 u t  1 o n ,

Xhere w ere  l a r g e  am ounts o f  i n t e r l o b u l a r  f a t  
th ro u g h o u t  t h i s  q u a r t e r .

Summary.

D u c ts , no rm al t h r o u g h o u t .

L o b u le s ,  50$ p o s t - i n f la m m a to r y  i n v o l u t i o n  
33$  i n v o l u t e d ;  n o r m a l .
16$  l a o t a t i n g ;  n o rm a l;  c a s t  e p i t h e l i a l  

c e l l s  i n  a c i n i .
1$  l a c t a t i n g ;  m ild  a c u t e .

P o s t-m o rtem  c u l t u r e s  from  t i s s u e s .

Level 1 , 

L evel 2 . 

L evel 3 .

D i r e c t
b lo o d
p l a t e

S t e r i l e

S t e r i l e

S t e r i l e

B lood p l a t e  from  
e n r ic h m e n t  b r o t h

n  h S ta p h .

S t e r i l e

n  h S ta p h .

P o ta s s iu m  t e l l u r i t e  
b lo o d  p l a t e  from  
e n r ic h m e n t  b r o t h .

S t e r i l e .

S t e r i l e

S t e r i l e
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014, right forequarter,(014 RE).
E x a m in a t io n  o f  th e  m i lk .

T o ta l  c e l l
c o u n t  P e r c e n t -  

Weelcs ( th o u s a n d s  ;age o f
b e f o r e  p e r  m l . )  g r a n u l a r  M ic ro -o rg a n ism s

s l a u g h t e r  Lab .1  L a b .2 c e l l s . _______________ p r e s e n t .

12 4 ,5 6 0 1 ,9 5 0 36 S t e r i l e Sample b lo o d  
s t a i n e d .

11 650 1 ,0 8 0 31 S t e r i l e Red b lo o d  c e l l s  
num erous i n  
sa m p le ,  b u t  n o t  
c o u n te d .

10 230 S t e r i l e
9 30 100 20 S t e r i l e
8 40 S t e r i l e
7 160 S t e r i l e
6 150 S t e r i l e
5 50 5 n  h S ta p h ,  a u re u s
4 S t e r i l e
3 150 40 33 1 h .  S ta p h ,  a u re u s
2 430 380 39 S t e r i l e
1 240 440 24 10 n  h S ta p h ,  a u r e u s ,

1 n  h S ta p h ,  a lb u s

A sam ple t a k e n  a f t e r  th e  an im al had been  t r a n s p o r t e d  
to  th e  a b a t t o i r  showed 4 4 0 ,0 0 0  c e l l s  p e r  m l . ,  20 p e r  c e n t ,  
b e in g  g r a n u l a r  c e l l s .

M acro sco p ic  e x a m in a t io n .

T ea t  c i s t e r n  -  no p o c k e ts  i n  w a l l ;  many l o b u l e s .

Oland c i s t e r n  -  g lo b e  sh a p ed ;  many l o b u l e s  i n  w a l l .

L e v e l  1 .  -  A reas  A, B, 0, D, and p a r t  o f  E -  i n v o l u t e d ;  
l o b u l e s  1.0mm. i n  d i a m e te r .

Rem ainder o f  Area E -  l a c t a t i n g ;  l o b u l e s  
2.5mm. in  d ia m e te r .

L ev e l  2 .  -  A reas  A, B, C, D, and  p a r t  o f  E -  i n v o l u t e d ;  
l o b u l e s  1.0mm. i n  d ia m e te r .

Remainder of Area E - lactating; lobules
2.5mm. in diameter.
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014 RF (COIFED.)
Macroscopic examination. (Gontd.).

L e v e l  3 .  -  A reas A, B, 0 and D -  i n v o l u t e d ;  l o b u l e s  
1 .0mm. i n  d i a m e te r .

A rea E -  l a c t a t i n g ;  l o b u l e s  2.5mm. i n  
d i a m e te r .

C o n c lu s io n .  -  A q u a r t e r  i n  l a t e  l a c t a t i o n .

M ic ro s c o p ic  e x a m in a t io n .

D u c ts .  L o b u le s .

G land  c i s t e r n .  1 6 /1 6  norm al 8 /1 6  l a c t a t i n g ;  norm al
8 /1 6  p a r t i a l l y  i n v o l u t e d ;  

n o r m a l .

L e v e l  1 .  -  0 . 1 6 /1 6  norm al 1 6 /1 6  p a r t i a l l y  i n v o l u t e d ;
n o rm a l ;  two p e r i v a s c u l -  
; a r  ly m p h o c y t ic  
a g g r e g a t i o n s .

D. 1 6 /1 6  norm al 8 /1 6  l a c t a t i n g ;  n o rm al
8/ l 6  i n v o l u t e d ;  n o rm al

E . 1 6 /1 6  norm al 10 /16  l a c t a t i n g ;  n o rm a l ;
few  c a s t  e p i t h e l i a l  
c e l l s  i n  a c i n i .

6 /16  i n v o l u t e d ;  no rm al

L e v e l  2 .  -  A. 1 6 /1 6  norm al 12 /16  f u l l  l a c t a t i o n ;  norm al
4 /1 6  p a r t i a l l y  i n v o l u t e d ;  

n o rm al

0 . 1 6 /1 6  norm al 1 6 /1 6  p a r t i a l l y  i n v o l u t e d ;
n o rm a l ;  p e r i v a s c u l a r  
ly m p h o c y t ic  a g g r e g a t io n ,

B. 16 /16  norm al 4 /1 6  l a c t a t i n g ;  n o rm a l;
few  c e l l s ,  m a in ly  c a s t  
e p i t h e l i a l  c e l l s ,  i n  
some a c i n i .

4 /1 6  p a r t i a l l y  i n v o l u t e d ;  
n o rm a l ;  few c e l l s ,  
m a in ly  c a s t  e p i t h e l i a l  
c e l l s ,  i n  some a o i n i .  

8 /1 6  i n v o l u t e d ;  n o rm a l .
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014 RF ( G o n td , ) .

M ic ro sc o p ic  e x a m in a t io n  

D u c ts .

L e v e l  2 .  -  E . 16 /16  norm al

L ev e l  3 .  ^ 0 .  1 6 /16  norm al

3). norm al

F . 1 6 /1 6  norm al

(Gontd*)•
L o b u le s .

4 /1 6  f u l l  l a c t a t i o n ;  n o rm a l;  
few  c e l l s ,  m a in ly  o a s t  
e p i t h e l i a l  c e l l s ,  i n  
some a o in i *

4 /1 6  p a r t i a l l y  i n v o l u t e d ;  
n o rm a l ;  p e r i v a s o u l a r  
ly m p h o c y t ic  a g g r e g a t i o n ,

8 /1 6  i n v o l u t e d ;  n o rm a l .

5 /16  f u l l  l a c t a t i o n ;  n o rm a l ;  
few  o e l l s ,  m a in ly  o a s t  
e p i t h e l i a l  o e l l s ,  i n  
some a o in i*

6 /16  p a r t i a l l y  i n v o l u t e d ;  
norm al

5 /1 6  i n v o l u t e d ;  n o rm a l .

6 /16 f u l l  l a c t a t i o n ;  n o rm a l;  
few  c e l l s ,  m a in ly  e a s t  
e p i t h e l i a l  c e l l s ,  i n  
some a c i n i .

4 /1 6  p a r t i a l l y  i n v o l u t e d ;  
norm al

6 /1 6  i n v o l u t e d ;  norm al

5 /16  f u l l  l a c t a t i o n ;  n o rm al
8 /16  p a r t i a l l y  i n v o lu t e d ;  

norm al
3 /1 6  i n v o l u t e d ;  n o rm a l.

L arg e  am ounts o f  i n t e r l o b u l a r  f a t  p r e s e n t  th ro u g h o u t

norm al t h r o u g h o u t .

th ^

nummary. -  

D u e ts ,

Lobules, normal throughout, 33$ lactating.
3 3 $  p a r t i a l l y  i n v o l u t e d .  
34$  i n v o l u t e d .
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G14 RF (Gontd.).

P o s t-m o r tem  c u l t u r e s  from  t i s s u e s .

D i r e c t
■blood
p l a t e

Blood p la te  from  
enrichm ent "broth

L ev e l  1 .  

L ev e l  2 .  

L eve l 3 .

S t e r i l e  

n  h S ta p h .  

S t e r i l e

S t e r i l e

S t e r i l e

S t e r i l e

P o ta s s iu m  t e l l u r i t e  
B lood  p l a t e  from  
e n r ic h m e n t  B ro th .

S t e r i l e

S t e r i l e

S t e r i l e

i
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014* T ig h t  M M f t t a r t e r ,  {C&4 MM}* 

E xam ination : o f  th e  m i l k .

T o ta l
CO 01

c e l l
i t P e r c e n t -

l e e k s ( thoufisands sage o f
b e f o r e p e r  m l . ) g r a n u l a r

s l a u g h t e r  L a b . l l a b  . 2 c e l l s . .......................

1 2 1 , 1 0 0 420 37 S t e r i l e
1 1 2 0 8 © 60 S t e r i l e
1 0 140 S t e r i l e

9 2 0 40 2 0 S t e r i l e
8 under 1 0 S t e r i l e
7 340 S t e r i l e  ;
6 1 0 0 S t e r i l e
5 150 S t e r i l e
4 1 n h S t a p h ,  a u r e u s
3 160 50 30 l  iip h th e ro i#
2 410 360 40 3 n  h p a l e  S ta p h ,  a u r e u s ,  

1  diphtheroid
1 90 350 30 1 n h S t a p h ,  a l b u s .  j

A sam ple  t a k e n  a f t e r  the  an im a l had "been t r a n s p o r t e d  j 
to  th e  a b a t t o i r  showed 700 ,00 0  c e l l s  p e r  m l . ,  SB p e r  c e n t .  [ 
b e in g  g r a n u l a r  c e l l s .

M acro sco p ic  e x a m in a t io n .

T e a t  c i s t e r n  -  no p o c k e t s  i n  w a l l ;  l o b u l e s  i n  u p p e r
p a r t .

(Miand c i s t e r n  -  g lo b e - s h a p e d ;  few l o b u l e s  i n  w a l l .

SeJvel 1 .  -  A reas  A, B, G and D -  i n v o lu t e d ;  l o b u l e s
1 .0mm. i n  d ia m e te r .  j

A rea  E -  l a c t a t i n g ;  l o b u l e s  2.5mm. i n  d ia m e te r s

l e v e l  2 .  -  A reas :B  and G -  i n v o lu t e d ;  l o b u l e s  1.0mm. i n
d i a m e t e r .  j

A reas  A, D and E -  l a c t a t i n g ;  l o b u l e s  2.5mm. !;
i n  d i a m e te r .

B e v e l 5 .  -  A reas  A, B, G and D -  i n v o l u t e d ;  l o b u l e s  
1 ,0mm. i n  d i a m e te r .

■ teeni l a o t a t i n g ; l o b u l e s  2.5mm. i n  d ia m e te r . '
I  r S r  1 ,  ■ ■
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G14 RH (G ontd ..).

M acroscopic ex a m in a tio n . ( ContdL. ) .  

C o n clu sio n . -  A q u a rter  in  l a t e  l a c t a t i o n .

M icro sco p ic  exam in ation .

D u cts .

Gland c i s t e r n .  1 6 /1 6  normal 

L e v e l 1 .  -  0 .  1 6 /1 6  normal

D. 1 6 /1 6  normal

$ .  1 6 /1 6  normal

L e v e l E. -  C'. 1 6 /1 6  normal

D. 16 /16  normal

E. 1 6 /1 6  normal

L o b u les .

1 6 /1 6  p a r t i a l l y  in v o lu te d ;
norm al; e a s t  e p i t h e l i a l  
c e l l s  in  d u c tu le s .

3 /1 6  la c t a t in g ;  norm al; 
few  c a s t  e p i t h e l i a l  
c e l l s  in  many a c i n i .

5 /1 6  p a r t i a l l y  in v o lu te d ;  
n orm al.

8 /1 6  in v o lu te d ;  normal

6 /1 6  f u l l  l a c t a t io n ;  normal; 
few  e a s t  e p i t h e l i a l  
c e l l s  in  many a c in i .

5 /1 6  p a r t i a l l y  in v o lu te d ;  
n orm al.

5 /1 6  in v o lu te d ;  norm al;
e a s t  e p i t h e l i a l  c e l l s  
in  d u c tu le s .

6 /16  la c t a t in g ;  normal
4 /1 6  p a r t i a l l y  in v o lu te d ;  

norm al; few  o a s t  
e p i t h e l i a l  c e l l s  in  
a c i n i .

6 /16  in v o lu te d ;  normal

1 6 /1 6  in v o lu te d ;  normal

6/16  la c t a t in g ;  normal
4 /1 6  p a r t i a l l y  in v o lu te d ;

norm al; e a s t  e p i t h e l i a l  
c e l l s  in  a c in i .

6 /1 6  in v o lu te d ;  normal

6/16 la c t a t in g ;  normal
4 /1 6  p a r t i a l l y  in v o lu te d ;

norm al; c a s t  e p i t h e l i a l  
c e l l s  in  a c in i .

6 /16  in v o lu te d ;  norm al.
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C14 RH (C o n td .) .

M ioroscop io  ex a m in a tio n . (C o n td .) .

D n ots. L o b u le s .

L ev e l 3 .  -  C. 16 /1 6  normal 16 /16  in v o lu te d ;  norm al.

D* 1 6 /1 6  normal

E . 1 6 /1 6  normal

3 /1 6  la c t a t in g ;  normal 
6 /1 6  p a r t i a l l y  in v o lu te d ;  

normal
7 /1 6  in v o 1ute d ; norm al.

3 /1 6  la c t a t in g ;  normal 
6 /16  p a r t i a l l y  in v o lu te d ;

n orm al.
7 /1 6  in v o lu te d ;  normal

Summary. -  

D u cts, normal th rou gh ou t.

L o b u le s , normal th ro u g h o u t, 20$ l a c t a t i n g .
30$  p a r t i a l l y  in v o lu te d .  
50$ in v o lu te d .

‘Post-m ortem  c u ltu r e s  from t i s s u e s .

D ir e c t
b lo o d
p la t e

B lood p la t e  from  
enrichm ent broth

P otassiu m  t e l l u r i t e  
b lo o d  p la t e  from  
enrichm ent b r o th .

L e v e l 1 . S t e r i l e S t e r i l e S t e r i l e

L ev e l 2 . S t e r i l e n h Staph. S t e r i l e

L evel 3 . S t e r i l e S t e r i l e S t e r i l e

Supra- 
mammary 
lymph 
n o d e . S t e r i l e S t e r i l e S t e r i l e



Animal Io> C19*

Summary o f the main fea tu res  o f each q u arter o f the udder# 

619 LF. l l l ld  acute lo b u la r m a s titis *

C19 LH* M ild  acute lo b u la r m a s titis *

619 RF. m id  acute lo b u la r m astitis#

619 RH# Normal*
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Animal Ho • G19 «
A yrsh ire h e i f e r ,  B row nh ill H o.2 . O alved 8 /1 0 /4 9 $  

s la u g h te r e d  2 0 /1 2 /4 9 , 10 w eeks a f t e r  c a lv in g .  Udder 
f r o z e n , 2 0 /1 2 /4 9  and examined 2 1 /1 2 /4 9 .

D a ily  m ilk  y i e l d ,  2 0 /1 0 /4 9 , -  22 l b s .

019, l e f t  fo r e q u a r te r , (019 L F).

Exam ination o f  the m ilk .

T otal c e l l
count P er ce n t-  

Weeks (thousands :age o f M icro- E le c t r ic a l
b efo re  per m l.)  g ra n u la r  organism s c o n d u c t iv ity

s la u g h te r  L a b .l L ab .2 c e l l s .  p r e s e n t  (x 10 m hos).

9 10 Heg.
8 under 10 Heg. 28
7 under 10 Heg. 35
6 under 10 Heg. 35
5 Ho sample
4 30 20 40 S t e r i l e 41
3 under 10 Heg. 40
2 40 Heg.
9 days 40 50 56 S t e r i l e
3 days 30 20 48 S t e r i l e

Ho sample was taken a f t e r the animal had been
tra n sp o r te d  Jo the a b a t t o ir .

M acroscopic exam in ation .

Teat c i s t e r n  -  deep p o c k e ts  and lo b u le s  in  w a l l .

Gland c i s t e r n  -  sm all g lo b e  lo b u le s  in  w a l l .

L evel 1 . -  Areas A, B, 0 , D and E -  l a c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

L ev e l 2 .  -  Areas A, B, C, D and E -  la c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

L evel 3 .  -  Areas A, B, G, D and E -  la c t a t in g ;  lo b u le s  
3.0mm. in  d iam eter .

C on clu sion . -

A normal la c t a t in g  q u a rter .
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CX9 LF (Contd.).
M iseroseop io  exam ination*

D u cts . L o b u le s .

Gland c i s t e r n .  1 6 /1 6  normal 1 6 /1 6  la c t a t in g ;  normal 

L e v e l 1 .  -  A. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t i o n :  normal

G. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t i o n

L evel £ • -  A. 1 6 /1 6  normal 16 /16  f u l l  l a c t a t i o n

0 . 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t i o n

D. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t i o n

normal

normal

normal

normal

normalE. 1 6 /1 6  normal IB /1 6  f u l l  l a c t a t i o n ,
3 /1 6  la c t a t in g ;  f o c a l  m ild  

a c u te .
. l / l 6  in v o lu te d ;  norm al.

L ev e l 3 .  -  A. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t io n  

C. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t i o n

Summary. -1
D u ets,

normal 

normal

D. 1 6 /1 6  normal 1 £ /1 6  f u l l  l a c t a t io n ;  normal
4 /1 6  la c t a t in g ;  f o c a l  m ild  

a c u te .
E. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t io n ;  normal

normal th rou gh ou t.

L o b u les , 95^ la c t a t in g ;  norm al.
4^  la c t a t in g ;  f o c a l  m ild  a c u t e • 
1$  in v o lu te d ;  norm al.

Post-m ortem  c u ltu r e s  from t i s s u e s .

L ev e l 1 .  

L evel £ .  

L e v e l 3 .

D ir e c t
b lo o d
p l a t e .

S t e r i l e .

S t e r i l e .

S t e r i l e .

B lood p la t e  from  
enrichm ent b ro th .

S t e r i l e .

S t e r i l e .

S t e r i l e .

P otassium  t e l l u r i t e  
b lood  p la t e  from  
enrichm ent b ro th .

S t e r i l e •

S t e r i l e .

S t e r i l e .
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003* l e f t  hindq.u&rter, (019 L I ) »

Examination o f the m ilk *

T o ta l c e l l
count P ercent-

leeks^ ( thousands :&ge of' M icro- E l e c t r i c a l
he fo r e  p er  m l.)  g ra n u la r  organism s ty .

s la u g h te r  L a b .l Lab.2  c e l l s #  p r e se n t#  fafc m h o s ) „

9 under 10 l e g .
i

8 10 l e g . m
7 20 l e g . 34
$ under 10 JSfeg. 35
5 20 l e g . 3 6
4 under 10 10 64 26 n h S tap h .

a u r e u s• 38
3 under 10 l e g . m
2 130 0 l e g .
9 days 30 80 48 S t e r i l e .
3 days under 10 under t

10 S t e r i l e .

So sample was taken  a f t e r  the anim al had been  
tra n sp o r te d  to  the a b a t t o ir .

M acroscopic exam in ation .

2&at c i s t e r n  -  deep p o ck e ts  and lo b u le s  in  w a l l .

O ltod  c i s t e r n  -  g lo b e ;  lo b u le s  in  w a l l .

1 .  -  Areas A, B, C, I) and E -  l a c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

SeP^lI 2 .  -  Areas A, B, 0 , B and E -  l a c t a t in g ;  lo b u le s  ! 
3.0mm. in  d ia m eter .

]

3 . -  Areas A, B, G, D and E -  la c t a t in g ;  lo b u le s  j
3.0mm. in  d ia m eter . |

“  . ■ - I

aimei-tusion. -  !
i

was a normal l a c t a t in g  q u a r te r . |
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019 LH (Coatd.) .
Microscopic examination.

D u cts . L obules*

Gland c i s t e r n . 1 6 /1 6 normal 
c a s t  ep­
i t h e l i a l  
c e l l s  in  
lum ina.

1 6 /1 6 p a r t i a l l y  in v o lu te d ;  
norm al; o a s t  e p i t h e l ia l  
o e l l s  in  a s i n i .

L evelt 1 .  -  A. 1 6 /1 6 norm al. 1 6 /1 6 f u l l  l a c t a t io n ;  normal

C. 1 6 /1 6 norm al. 1 6 /1 6 f u l l  l a c t a t io n ;  normal

D. 1 6 /16 n orm al. 1 6 /1 6 f u l l  l a o t a t io n ;  normal

E. 1 6 /1 6 n orm al. 1 6 /1 6 f u l l  la o t a t io n ;  normal

L evel 2 • — A* 1 6 /1 6 norm al. 1 6 /1 6 f u l l  l a o t a t io n ;  normal ;

0 . 1 6 /1 6 normal 15 /16
1 /1 6

l a c t a t in g ;  normal 
l a c t a t in g ;  f o c a l  m ild  : 
a c u t e .

D. 1 6 /1 6 normal 16 /16
I

f u l l  la o t a t io n ;  normal

E. 16 /16 normal 16 /16 f u l l  l a c t a t io n ;  normal

L evel 3 .  — A. 16 /16 norm al. 16 /16 f u l l  l a o t a t io n ;  normal

0 . 1 6 /16 norm al. 15 /16
1 /1 6

l a c t a t i n g ; norm al. 
in v o lu te d ;  norm al.

D. 1 6 /1 6 normal • 4 /1 6
8 /16
4 /1 6

f u l l  l a c t a t i o n ;  normal 
l a c t a t in g ;  norm al, 
l a c t a t in g ;  fo o a l  m ild  
a c u te .

E. 16 /16 norm al. 14 /16
S /16

f u l l  l a c t a t io n ;  normal 
la c t a t in g ;  norm al.

Supramamraary lymph node -  Ho ab n orm ality  s e e n .

Summary. -

Buct&, normal throughout*

L o b u les , 90$ la c t a t in g ;  norm al.
2 $  la c t a t in g ;  fo c a l  m ild  a c u te .
8% p a r t i a l l y  in v o lu te d  and in v o lu te d ;  norm al.
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C19 LH (Contd.).
Post-m ortem  c u ltu r e s  from  t i s s u e s .

D ir e c t  P otassiu m  t e l l u r i t e
b lo o d  B lood p la t e  from  b lo o d  p la t e  from
p l a t e .  enrichm ent b ro th  enrichm ent b r o th .

L ev e l 1 .  S t e r i l e  n h S taph . S t e r i l e .

L evel 2 .  S t e r i l e  S t e r i l e  S t e r i l e

L evel 3 .  S t e r i l e  S t e r i l e  S t e r i l e

Supra-
•mamm&ry
lymph
nod e. S t e r i l e  S t e r i l e .  S t e r i l e .
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€119, r ig h t  fo r e q u a r te r , (019 E F .) .  

E xam ination  o f  the m ilk*

SotaX c e l l  
cou n t

le e k s  (th ou san d s  
b e fo r e  p e r  m l*) 

s la u g h te r  L a b .l  Lab ,2

B e r c e n t-
:age o f  M icro- E l e c t r i c a l  
g ra n u la r  organism s c o n d u c t iv i t y ,  

c e l l s  p r e se n t  (x  10  mhos)

9 under 10 l e g .
8 30 l e g . 29
f 40 l e g . 36
6 under 10 l e g . 35
5 under 10 l e g . 36
4 20  under 10 35 S t e r i l e 38
3 under 10 l e g . 39
2 20 l e g .
9 d ays 1 0  110 40 S t e r i l e .
3  d ays under 10  under 10 S t e r i l e .

lb  sam ple was ta k en a f t e r  th e anim al had been
tr a n sp o r te d  to  th e  a b a tto ir *

ISacro s c  o p ic  e x a n in a t i  on *

l e a t  c is t e r n . -  deep p o c k e ts  and lo b u le s  i n  w a ll*

SOLaad c i s t e r n  -  sm a ll g lo b e ;  lo b u le s  i n  w a l l .

L e v e l 1 .  -  A reas A, B, 0 , J) and E -  la c t a t in g ;  lo b u le s  
3.0mm* i n  d iam eter*

L e v e l 2* -  A reas A, S , 8 , J) and E -  la c t a t in g ;  lo b u le s
3.®sua* i n  diam eter*

L e v e l 3* -  A reas A, B, 0 , D and E -  la c t a t in g ;  lo b u le s  
3.0mm. i n  diam eter*

O o n c ln sio n . -

S h is  w as a  normal, l a c t a t in g  q u a r te r .

M e r o sc o p ie  ex a m in a tio n .

B u sts  * L o b u le s•

Slairai c is t e r n *  1 6 /1 6  normal 1 6 /1 6  la c t a t in g ;  normal

L e v e l 1 .  -  A. 1 6 /1 6  normal 1 6 /1 6  f a l l  l a c t a t io n ;  normal



C19 RF (Oontd. )•

M icro sco p ic  ex a m in a tio n . (C on td .)

D u e ts . L o b u le s •

L evel 1 .  -  0 . 1 6 /1 6  normal 16 /16  in v o lu te d ;  normal

D. 16 /16  normal 1 4 /1 6  f u l l  l a c t a t io n ;  normal 
2 /1 6  f u l l  l a c t a t io n ;  m ild  

f o c a l  a c u te .

E. 1 6 /1 6  normal 16 /1 6  f u l l  l a c t a t io n ;  normal

L evel 2 . -  A. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t io n ;  normal

0 . 1 6 /1 6  normal 1 6 /1 6  p a r t i a l l y  in v o lu te d ;  
n orm al.

D. 1 6 /1 6  normal 1 4 /1 6  f u l l  l a c t a t i o n ;  normal 
2 /1 6  f u l l  l a c t a t io n ;  m ild  

f o c a l  a c u te .

E. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t io n ;  normal

L evel 3 .  -  A. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t io n ;  normal

D. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t io n ;  normal
E. 1 6 /1 6  normal 1 2 /1 6  la c t a t in g ;  normal 

4 /1 6  p a r t i a l l y  in v o lu te d ;  
f o c a l  m ild  a c u te .

P ost-m ortem  c u ltu r e s  from t i s s u e s .

Summary. -
D u cts , normal th rou gh ou t.
L o b u les , 80$ la c t a t in g ;  norm al.

Zfo l a c t a t in g ;  f o c a l  m ild  a c u te .
8 $  p a r t i a l l y  in v o lu te d ;  norm al.
Zfo p a r t i a l l y  in v o lu te d ;  f o c a l  m ild  a c u te .  
*$ in v o lu te d ;  norm al.

P otassiu m  t e l l u r i t e  
b lo o d  p la t e  from  
enrichm ent b r o th .

S t e r i l e .

S t e r i l e .

S t e r i l e .

Level 1.
Level 2.
Level 3.

D ir e c t  
b lo o d  
p l a t e .

S t e r i l e

S t e r i l e

S t e r i l e

Blood p la t e  from  
enrichm ent b roth

S t e r i l e

n h S tap h .

n h S tap h .



019 , r ig h t  h in d q u a rter , (019 RH).

E xam ination o f  the m ilk .

T o ta l c e l l
count P e r c e n t-

Weeks (th ou san d s :age o f  M icro- E le c t r i c a l
b e fo r e  p er  ml*) g ra n u la r  organism s c o n d u c t iv ity

s la u g h te r  L a b .l L ab .2 c e l l s .  p r e se n t  (x  10~^ mhos)*

9 under 10 l e g .
8 under 10 l e g . 28
7 40 le g * 35
6 under 10 l e g . 36
5 30 l e g . 38
4 under 10 under 10 S t e r i l e 38
3 under 10 l e g . 40
2 140 l e g . j

9 d ays under 10 40 56 S t e r i l e
3 days under 10  under 10 S t e r i l e

No sample was tak en a f t e r th e  anim al had been
tr a n sp o r te d  to th e  a b a t to ir .

M icro sco p ic  exam in ation .

Ducts* L o b u les .

Gland c i s t e r n . 1 6 /1 6  normal 16 /16 in v o 1ut e d ; normal

L e v e l 1 .  -  A. 1 6 /1 6  normal 1 6 /1 6 f u l l l a c t a t io n ; normal

0 . 1 6 /1 6  normal 16 /16 f u l l l a c t a t io n ; normal

D. 1 6 /1 6  normal 16 /16 f u l l la c t a t io n ; normal

E. 1 6 /1 6  normal 16 /16 f u l l la c t a t io n ; normal

L evel 2 .  -  A. 1 6 /1 6  normal 1 6 /1 6 f u l l la c t a t io n ; normal

,  o . 1 6 /1 6  normal 16/16 f u l l l a c t a t io n ; normal

D. 16 /16  normal 16 /16 f u l l la c t a t io n ; normal

E. 1 6 /1 6  normal 16 /16 f u l l la c t a t io n ; normal

L e v e l 3 .  -  A. 1 6 /1 6  normal 16 /16 f u l l la c t a t io n ; normal

C. 1 6 /1 6  normal 16 /16 f u l l l a c t a t io n ; normal
D. 1 6 /1 6  normal 16 /16 f u l l la o t a t io n ; normal
E* 16 /1 6  normal 1 6 /1 6 f u l l la c t a t io n ; normal



019 EH (Contd.).
Microscopic examination (Oontd.).

Supramammary lymph node -  Ho abn orm ality  se e n .

Summary. -

D u cts , normal th rou gh ou t. j

L o b u les , normal throu gh ou t, 92$ l a c t a t i n g .
8$  in v o lu te d  and

p a r t i a l l y  in v o lu te d .

P o st-m o rtem c u l t u r e s  from t i s s u e s .  \
P otassium  t e l l u r i t e  | 

Blood p la te  from b lood  p la t e  from  
enrichm ent b roth  enrichm ent b r o th .

i j

n h Staph. S t e r i l e

L evel 2 .  S t e r i l e  S t e r i l e  S t e r i l e
i I

L ev el 3 .  S t e r i l e  S t e r i l e  S t e r i l e

Supra- 
: mammary
lymph node S t e r i l e  n h S tap h . S t e r i l e .

D ir e c t  
b lo o d  
p l a t e .

L evel 1 .  S t e r i l e



Animal gp# 6 20 .

Summary o f the main fea tu res  o f each <|uarter o f the udder. 

C20 LF. Normal.

020 LH. Normal.

020 EF. Normal.

620 BE. Normal.



63 -

Animal Ho. C20.
A yrsh ire  h e i f e r ,  B row n h ill Ho. 1 3 , C alved 3 /1 1 /4 9  

s la u g h te r e d  2 0 /1 2 /4 9 , 7 weeks a f t e r  c a lv in g .  Udder

fr o z e n  2 0 /1 2 /4 9  and examined 9 /1 /5 0 .

G20, L e ft  fo r e q u a r te r , (G20 L F ).

E xam ination o f  the m ilk .

T ota l c e l l
cou n t l e r o e n t -

Weeks (thousands ;age o f  M icro- E l e c t r i c a l
b e fo r e  p e r  m l.)  gra n u la r  organism s c o n d u c t iv ity

s la u g h te r  L a b .l L ab .2 c e l l s .  p r e se n t  (x  10~4 m hos)•

4 30 Heg. 40
3 under 10 under 10 S t e r i l e .  36
2 10 Heg. 36
1 under 10 under 10 S t e r i l e  .
1 day under 10 under 10 S t e r i l e

Ho sam ple taken a f t e r  the animal had been tra n sp o r te d  
to  th e  a b a t t o ir .

M acroscopic exam in ation .

Teat c i s t e r n  -  no p o c k e ts; no lo b u le s  in  w a l l .

Gland c i s t e r n  -  sm a ll g lo b e ;  lo b u le s  in  w a l l .

L ev e l 1 .  -  Areas A, B, D and E -  la c t a t in g ;  lo b u le s  3.0mm. 
in  d iam eter

Area G -  la c t a t in g ;  lo b u le s  1.5mm. in  d iam eter .

L e v e l 2 .  -  Areas A, B, D and E -  la c t a t in g ;  lo b u le s  8.0mm.
in  d ia m eter .

Area G -  l a c t a t in g ;  lo b u le s  1.5mm. in  d ia m eter .

L e v e l 3 .  -  Areas A, B, C, D and E - la c t a t in g ;  lo b u le s
3.0mm. in  d iam eter .

C o n clu s io n . -

A normal lactating quarter.



C20 LF (Conti.)•
M loroaoopio exam ination , 

Su ets* L o b u les .

Gland c i s t e r n .  16 /16  normal 16 /1 6  p a r t i a l l y  in v o lu te d ;
norm al; c a s t  e p i t h e l i a l  
c e l l s  in  a c i n i .

L evel 3 .  -

A. 1 6 /1 6 normal 1 6 /16 la c t a t in g ; norm al.

0 . 16 /1 6 normal 16 /16 p a r t i a l l y  in v o lu te d ;  
normal •

D. 1 6 /1 6 normal 16 /16 la c t a t in g ; normal

S . 1 6 /1 6 normal 16 /16 la c t a t in g ; normal

A. 1 6 /1 6 normal 14 /16
2 /16

la c t a t in g ;
in v o lu te d ;

normal
normal

C. 16 /16 normal 15 /16
1 /16

la c t a t in g ;
in v o lu te d ;

normal
normal

D. 1 6 /1 6 normal 16 /16  la c t a t in g ; normal

E. 1 6 /16 normal 1 6 /1 6  la c t a t in g ;  
e p i t h e l i a l  
few  a c i n i •

norm al; c a s t  
c e l l s  in  a

Summary. -  

S u e ts , normal throughout

L o b u les , 76$ la c t a t in g ;  norm al.
$ p a r t i a l l y  in v o lu te d ;  normal 

in v o lu te d ;  norm al.

Post-m ortem  c u ltu r e s  from t i s s u e s .  

S ir e c t
b lo o d  Blood p la t e  from  
p la t e  enrichm ent b ro th .

L evel 1 .

L evel 3 .

S t e r i l e .  

S t e r i l e .

S t e r i l e • 

S t e r i l e .

P otassium  t e l l u r i t e  
b lood  p la t e  from  
enrichm ent b ro th .

S t e r i l e .

S t e r i l e .



- 65

020, Left hindq.uarter, (020, LH).
E xam ination of the m ilk .

T ota l c e l l
count P er ce n t-

Weeks (thou san ds :age o f  M icro- E l e c t r i c a l
b e fo r e  p er  m l.)  g ra n u la r  organism s c o n d u c t iv ity

s la u g h te r  L a b .l L ab .2 c e l l s .  p r e se n t  (x  10~4 mhos)

4 under 10 Heg. 38
3 10 40 S t e r i l e .  36
2 10 Heg. 34
1 10 under 10 S t e r i l e .
1 day under 10 - 10 25 S t e r i l e

Ho sam ple tak en  a f t e r  the anim al had been tr a n sp o r te d  
to  th e  a b a t t o ir .

M acroscopic exam in ation .

Teat c i s t e r n  -  no p o c k e ts; , no lo b u le s  in  w a l l .

Gland c i s t e r n  -  sm a ll g lo b e ; lo b u le s  in  w a l l .

L e v e l 1 .  -  Areas A, B, D and E -  la c t a t in g ;  lo b u le s  3.0mm. 
in  d ia m eter .

Area 0 -  l a c t a t in g ;  lo b u le s  1.5mm. in  d ia m eter .

Areas A, B, D and E -  la c t a t in g ;  lo b u le s  3.0mm. 
in  d ia m eter .

Area C -  la c t a t in g ;  lo b u le s  1.5mm. in  d ia m eter .

Areas A, B, 0 , D and E -  l a c t a t in g ;  lo b u le s  
3.0mm. in  d iam eter .

C o n clu s io n . -

A noim al l a c t a t in g  q u a rte r .
I

H isc r o sc o p ic  exam in ation . j

D u cts . L o b u les . j

Gland c i s t e r n .  1 6 /1 6  norm al. 16 /16  in v o lu te d ;  normal; c a s t
e p i t h e l i a l  c e l l s  in  
d u c tu le s .  |

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



-  66 -

GEO LH (Contd.).
Microscopic examination. (Contd.)

L e v e l 1 .  -  G. 1 6 /1 6  normal 1 4 /1 6  la c t a t in g ;  normal
2 /1 6  p a r t i a l l y  in v o lu te d ;  

normal •

D. 16 /16  normal 10 /16  la c t a t in g ;  normal
% 6 /1 6  p a r t i a l l y  in v o lu te d ;

normal

E. 1 6 /1 6  normal 15 /16  la c t a t in g ;  normal
l / l 6  p a r t i a l l y  in v o lu te d ;  

norm al•

L e v e l 3 .  -  A. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t io n ;  normal

G. 1 6 /1 6  normal 10 /16  la c t a t in g ;  normal
6 /1 6  p a r t i a l l y  in v o lu te d ;  

normal •

D. 1 6 /1 6  normal 1 6 /1 6  la c t a t in g ;  norm al.

E . 1 6 /1 6  normal 8 /16  la c t a t in g ;  norm al.
4 /1 6  p a r t i a l l y  in v o lu te d ;

normal •
4 /16  in v o lu te d ;  norm al.

Supramammary lymph node -  Ho abnorm ality  se e n .

Summary. -
D ucts normal th rou gh ou t.
L o b u les , normal throu gh ou t, 70$ l a c t a t i n g .

15$  p a r t i a l l y  in v o lu te d .  
15$  in v o lu te d .

P ost-m ortem  c u lt u r e s  from t i s s u e s .

D ir e c t  P otassium  t e l l u r i t e
b lo o d  B lood  p la t e  from b lood  p la t e  from
p l a t e .  enrichm ent b r o th . enrichm ent b ro th .

L e v e l 1 .  S t e r i l e .  S t e r i l e .  S t e r i l e .

L e v e l 3 .  S t e r i l e .  n h Staph. S t e r i l e .



07 -

02 0 , r ig h t  fo req .u a rtsr , (020 RE). 

Exam ination o f  the m ilk .

S o ta l  c e l l  
c o a n t  Bercent-*

Weeks (thou san ds jage o f  
b e fo r e  p e r  m l.)  g ra n u la r  < 

s la u g h te r  L a b .l  Lab. 2 c e l l s .

M icro-
>rganisifl#
p r e s e n t^

ffiCeW iCUl 
cu n d u h tlV ity  
(x  10"4 mhas) .*

4  under 10  
3 under 10 under 10 
2 under 10 
1 under 10 under 10 
1 day under 10 under 10

l e g .  
S t e r i l e  
l e g .  
S t e r i l e  
Keg.

37
34
34

. . . . . . .  . ij

Eo sam ple was taken a f t e r  the 
tr a n sp o r te d  to  the a b a t t o ir .

M acroscopic exam in ation .

anim al hiid b een

S eat c i s t e r n  -  no p o ck e ts; no lo b u le s  in  w a ll*  

Gland c i s t e r n  -  sm a ll g lo b e ; lo b u le s  in  w a l l .

L e v e l 1 .  -  I r e  a s A, B, I) and E -  la c t a t in g ;  lo b u le s  3 .  ettmhil 
in  d ia m eter . f

Area G -  la c t a t in g ;  lo b u le s  2.5mm. in  d ia m e te r ^

L evel 2 .  -  Areas A, B, D and E -  la c t a t in g ;  lo b u les*  3^ O&myi 
in  d ia m eter .

Area G -  la c t a t in g ;  lo b u le s  2.5mm. in  d i a a i t e r l i

B ev e l 3 .  -  A reas A, B, C, D and E -  la c t a t in g ;  lo b u le s -  
3.0mm. in  d iam eter .

Oehelusion. -

A normal la c t a t in g  q u a rter .

M icroscop ic  exam in ation .

Ducts* L o b u les .

Gland c i s t e r n .  16 /16  normal 1 6 /1 6  p a r t i a l l y  in v o lu te d ;
normal •

L<?vMJ 1 .  -  A. 1 6 /1 6  normal 15 /16  la c t a t in g ;  normal
1 /1 6  p a r t i a l l y  in v o lu te d ;  j 

norm al.
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C20 RF (Contd.).
Microscopic examination. (Contd.).

D u cts . L o b u le s .

L ev e i 1 .  -  C. 1 6 /1 6  normal

D. 1 6 /1 6  normal

4 /1 6  l a c t a t in g ;  normal
1 2 /1 6  in v o lu te d ;  normal

4 /1 6  la c t a t in g ;  normal
4 /1 6  p a r t i a l l y  in v o lu te d ;

normal 
8 /1 6  in v o lu te d ;  normal

E. 16 /16  normal 1 5 /1 6  l a c t a t in g ;  normal
1 /1 6  p a r t i a l l y  in v o lu te d ;  

normal

L e v e l 3 .  -  A. 16 /16  normal 1 6 /1 6  f u l l  l a c t a t io n ;  normal

C. 16 /16  normal 1 4 /1 6  la c t a t in g ;  normal
2 /1 6  p a r t i a l l y  in v o lu te d ;  

normal

D. 16 /16  normal 15 /16  la c t a t in g ;  norm al
1 /1 6  in v o lu te d ;  normal

E. 1 6 /1 6  normal 16 /16  la c t a t in g ;  norm al;
lym p h ocytic  a g g r e g a tio n
in  one lo b u le .

Summary. -  

D u cts , normal th rou gh ou t.

L o b u les , normal throu gh ou t, 70$ l a c t a t i n g .
15$  p a r t i a l l y  in v o lu te d .  
15$ in v o lu te d .

Post-m ortem  c u ltu r e s  from  the t i s s u e s .

Level 1.
Level 3.

D ir e c t  
b lo o d  
p l a t e .

S t e r i l e .

S t e r i l e .

P otassium  t e l l u r i t e  
Blood p la te  from b lood  p la t e  from
enrichm ent b ro th . enrichm ent b r o th .

n h Staph. 

S t e r i l e .

S t e r i l e .

S t e r i l e .



C2Q, right hindquarter, (G20 RH).
E xam ination o f  th e  m ilk .

T ota l c e l l  |
cou n t P e r c e n t-

Weeks (th ou san d s sage o f M icro- E le c t r i c a l
b e fo r e  p er  m l.)  g r a n u la r  organism s c o n d u c t iv ity

s la u g h te r  L a h .l  L ab .2 c e l l s .  p r e s e n t ,  (x  1CT4 m h o s ) . /

38
36
35

Ho sample tak en  a f t e r  the anim al had b een  tr a n sp o r te d  |
to  the a b a t t o ir .  I

M acroscopic ex a m in a tio n .

Teat c i s t e r n  -  no p o c k e ts ;  no lo b u le s  i n w a l l .  jj

Gland c i s t e r n  -  sm all g lo b e ;  lo b u le s  in  wa!|.J.

L e v e l 1 .  -  Areas A, B, D and E -  l a c t a t in g ;  lo b u le s  3.0mm. lj 
in  d ia m e ter .

Area C -  l a c t a t in g ;  lo b u le s  2.0mm. in  d ia m e t e r . i !

L ev e l 2 .  -  Areas A, B, D and E -  l a c t a t in g ;  lo b u le s  3.0mm. :
in  d ia m eter . j

: :  i ' i

Area 0 -  l a c t a t in g ;  lo b u le s  2.0mm. in  d ia m e ter . 11

L ev el 3 .  -  A reas A, B, C, D and E -  l a c t a t in g ;
3.0mm. in  d ia m eter .

C o n clu s io n . -

A normal l a c t a t i n g  q u a r te r .

M icroscop ic  ex a m in a tio n .

D u cts . L o b u les .

Gland c i s t e r n .  1 6 /1 6  normal 1 6 /1 6  p a r t i a l l y  in v o lu te d ;
normal

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

lo b u le s

\

4 20 Heg.
3 under 10 20 S t e r i l e
2 under 10 Heg.
1 20 under 10 S t e r i l e .
1 day under 10 10 S t e r i l e .



GEO RH. (Contd,).
Microscopic examination. (Contd.).

D u cts. L ob u les •

L e v e l 1 .  -  C. 1 6 /1 6  normal 1 0 /1 6  la e t a t in g ;  
6 /16  in v o lu te d ;

norm al. 
norm al.

D. 1 6 /1 6  normal 1 6 /1 6  la c t a t in g ; norm al.

S . 1 6 / l6  normal 1 6 /1 6  la c t a t in g ; norm al. ^

L evel 3 .  -  A. 1 6 /1 6  normal 15 /1 6  l a c t a t in g ;  
1 /1 6  in v o lu te d ;

norm al. 
norm al.

C. 1 6 /1 6  normal 6 /1 6  la c t a t in g ;  norm al. 
1 0 /1 6  p a r t i a l l y  in v o lu te d ;  

norm al.

D. 1 6 /1 6  normal 1 6 /1 6  la c t a t in g ; norm al.

3 .  . 1 6 /1 6  normal 1 6 /1 6  la e t a t i n g ; norm al.

Summary. -

Duo t  a , no rmal t  hro ugho u t •

L o b u les , normal th rou gh ou t, 75$ l a e t a t i n g .
EO$  p a r t i a l l y  in v o lu te d .

5$ in v o lu te d .

Post-m ortem  c u ltu r e s  from  t i s s u e s .

D ir e c t  P otassiu m  t e l l u r i t e
b lood  B lood p la t e  from b lo o d  p la te  from
p la t e .  enrichm ent b roth  enrichm ent b r o th .

L evel 1 .  S t e r i l e .  S t e r i l e .  S t e r i l e .

L evel 3 .  S t e r i l e .  S t e r i l e . S t e r i l e .



7 1

Summary o f the main fea tu rea  o f each quarter o f the udder* 

030 LF* Normal*

C30 LH* Po&t-lnflam m atory in v o lu tio n
and sub-acute duct les io ns*

C30 HP. Normal*

C30 RH* Normal*
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Animal go. C5Q.
A yrsh ire  h e i f e r ,  A u ch in cru ive Ho. 17 , C o lleg e  

Lupin 6 4 4 -1 7 . Calved 2 4 /9 /4 9 ;  s la u g h te r e d  6 /5 /5 0 ,  
23 weeks a f t e r  s a lv in g .  Udder fr o z e n  6 /3 /5 0  and 
examined 8 /3 /5 0 .

1 3 /1 2 /4 9  -  l e f t  h in d q u a rter  tramped; t e a t  
sp h in c te r  (s tr e a k  ca n a l) en la rg ed  "by McLean1 s k n if e ;  
tr e a te d  w ith  14 tu b es p e n i c i l l i n  a t  end o f  January.

D a ily  m ilk  y i e l d ,  2 1 /1 /5 0  -  23 l h s .

C30, l e f t  fo r e q u a r te r , (C3G L F ).

E xam ination of th e  m ilk .

T ota l c e l l  
count P e r c e n t­

re eks (thou san ds :age o f M icro- E le c t r ic a l  
b e fo r e  p er  m l.)  g ra n u la r  organism s c o n d u c t iv ity  

s la u g h te r  L a b .l  Lah.2 c e l l s ,  p r e se n t  (x  1Q~4 m hos).

16 under. 10 n e g . 36
15 under 10 n e g . 37
14 30 n e g . 41
12 under 10 n e g .
11 under 10 n e g .
10 under 10 n e g .

9 under 10 n e g .
8 40 n e g .
64- under 10 n e g .
6 under 10 under 4 dipfe—

d2
10 - ih e n o M s

10 n e g .
5 under 10 under

10
2 n h 
S tap h , 
a lb u s ,
1 d ip h -  
sth er o id a 39

4 10 under 10 d ip h -
10 r th ero id a

under 10 under
10

S t e r i l e
37

24- under 10 S t e r i l e
2 under 10 under

10 S t e r i l e 39
12 days uuder 10 under 1 h Staph.

10 aureus 38
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030 LF (C o n td .) . ................

E xam ination o f  the m ilk . (O ontd.)

T otal c e l l  
count P e r c e n t-

Weeks (thou san ds :age o f M icro- E le c t r i c a l
b e fo r e  per m l.)  g ra n u la r  organism s c o n d u c t iv ity

s la u g h te r  L a b .l Lah.E c e l l s .  p r e sen t____(x  10" mhos) .

10 days under 10 under
10 S t e r i l e 40

4 days 10 2 d ip h th e r o id s

2 days 10 3 d ip h th e r o id s 46
0 days 30 1 h S tap h .

a lb u s ,
1 d ip h th er o id 36

s   ̂ weeks a f t e r  c a lv in g .

A sam ple tak en  a f t e r  the animal had been  tra n sp o r te d  
to th e  a b a t to ir  showed 4 0 ,0 0 0  c e l l s  p er  m l.

M acroscopic ex am in ation .

Teat c i s t e r n  -  no p o ck e ts  or lo b u le s  i n w a l l .

G-land c i s t e r n  -  g lo b e -sh a p ed ; few  lo b u le s  in  w a l l .

L evel 1 .  -  Areas A, B, G, D and E -  la c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

L evel 2 . -  Areas A, B, G, D and E -  l a c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

L evel 3 .  -  A reas A, B, G, D and E -  l a c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

C o n clu s io n . -

T h is was a normal la c t a t in g  q u a rte r .

M icroscop ic  exam in ation .

D u cts . L o b u les .

Gland c i s t e r n .  16 /16  normal 15 /16  l a c t a t in g ;  normal
l / l 6  in v o lu te d ;  normal



C30 LF ( C o n t d . ) .

M i c r o s c o p i c  e x a m i n a t i o n .  ( C o n t d . ) .

D u cts . L o b u les .

L ev e l 1 .  -  A. 1 6 /1 6  normal 1 6 /1 6  f u l l  la c t a t io n ;  norm al.

G. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t io n ;  norm al.

D. 16 /16  normal 16 /16  f u l l  l a c t a t io n ;  norm al. j,

E*. 16 /1 6  normal 15 /16  f u l l  l a c t a t io n ;  norm al.
l / l 6  in v o lu te d ;  norm al.

L ev e l 2 . -  A. 1 6 /1 6  normal 16 /16  f u l l  l a c t a t io n ;  norm al.

G, 16 /16  normal 16 /16  f u l l  l a c t a t io n ;  norm al;
c a st  e p i t h e l i a l  c e l l s  
in  a c i n i .

D. 1 6 /1 6  normal 1 6 /1 6  f u l l  l a c t a t io n ;  normal

E . 16 /16  normal 1 6 /1 6  f u l l  la c t a t io n ;  normal

L evel 3 . -  A. 1 6 /1 6  normal 16 /16  f u l l  l a c t a t io n ;  normal

• 0 . 1 6 /1 6  normal 1 3 /1 6  f u l l  l a c t a t io n ;  normal
3 /1 6  in v o lu te d ;  norm al.

p . 1 6 /1 6  normal. 1 6 /1 6  f u l l  l a c t a t io n ;  normal

E . 1 6 /1 6  normal 13 /16  f u l l  l a c t a t io n ;  normal
3 /16  in v o lu te d ;  norm al.

Summary. -  

D u c ts , normal th rou gh ou t.

L o b u les , normal th rou gh ou t, 96/| l a e t a t i n g .4zjo in v o lu te d .

Post-m ortem  c u ltu r e s  from t i s s u e s .

L e v e l  1 .
L e v e l  2 .
L e v e l  3 .

D ir e c t  
b lo o d  
p l a t e .

S t e r i l e
S t e r i l e
S t e r i l e

B lood p la te  from  
enrichm ent b ro th .

S t e r i l e  
S t e r i l e  
h c% Staph.

P otassiu m  t e l l u r i t e  
b lo o d  p la t e  from  
enrichm ent b ro th .

S t e r i l e  
S t e r i l e  

S t e r i l e .
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C30, l e f t  h in d q u a r ter , (030 LH).

E xam ination o f the m ilk .

T ota l c e l l
count P e r c e n t-

7/eeks (thou san d s :age o f  M icro- E le c t r i c a l  
"before p e r  m l.)  gra n u la r  organism s C o n d u ctiv ity

s la u g h te r  L ab .1 L ab .2 c e l l s  p r e se n t  (x  10~4 m hos).

16 under 10 n e g . 36
15 under 10 n e g . 36
14 40 n e g . 39
13 10 n eg .
12 20 n e g .
11 660 n eg .
10 ' Ho sam ple

9 Ho sample
8 Ho sample

5 ,990 n e g .
6 2 ,5 5 0 1 ,6 4 0 82 n e g .

760 n eg .
5 1 ,8 9 0 3 ,4 2 0 73 1 n h i

Staph .
aureus 47

4 1 ,5 2 0 850 68 n eg .
1 ,5 8 0 1 ,5 0 0 65 S t e r i l e 41

2 860 800 71 3 n h
Stap h .
au reu s 46 |

12 days 560 540 54 1 n h
Stap h .
aureus 41 f

10 days 400 72 S t e r i l e 46 |
9 days 1 ,2 8 0 1 ,3 0 0 60 3 d ip h th e r o id s
4 days 1 ,5 6 0 2 ,2 0 0 76 1 h S tap h .

a lb u s .
2 days 2 ,0 1 0 1 ,9 0 0 70 n e g . 53
0 days 6 ,0 0 0 60 1 h S tap h . j

aureus
1 d ip h th er o id  56

s  7 weeks a f t e r  c a lv in g .

A sample taken  a f t e r  th e  anim al had been tra n sp o r te d  
to  the a b a t t o ir  showed 2 ,2 0 0 ,0 0 0  c e l l s  p er  m l . ,  48 per  
c e n t ,  b e in g  g ra n u la r  c e l l s .



C30 LH ( C o n t i . ) . -
i

M a cro sco p ic  e x a m in a t io n .  !

S treak  canal -  ev id en ce  o f  s u r g ic a l  in t e r f e r e n c e ; 
sm all nodule a t upper end o f  c a n a l .

i
Teat c i s t e r n  -  shrunken; no p o c k e ts  or lo b u le s  in  w a l l .  I

Gland c i s t e r n  -  g lo b e -sh a p ed ; p e r ic i s t e r n a l  lo b u le s  in  !j
w a l l .  . ij

L evel 1 .  -  Areas A, B, C, D, E -  in v o lu te d ;  lo b u le s
1.0mm. to 2.0mm. in  d ia m eter , ch rom e-co lou red .

L evel 2 . -  Areas: A, B, G, D and E -  la e t a t in g ;  lo b u le s
2.0mm. to  3.0mm. in  d ia m eter , o r a n g e -c o lo u r ed .j

L ev e l 3 . -  A reas A, G, D and S -  la e t a t in g ;  lo b u le s
2.0mm. to  3.0mm. in  d iam eter; oran ge-co lou red !

Area B -  in v o lu te d ;  lo b u le s  1.0mm. to  2.0mm. 
in  d ia m eter , ch rom e-co lou red . I

f.

Haemorrhagic zone in  Area G between L e v e ls  2 and 3 .

C o n c lu s io n .-

T his q u arter  was q u ite  d i s t i n c t  from th e  l e f t  
fo r e q u a r te r  where the t i s s u e  was normal l a c t a t in g  t i s s u e .

M icroscopic ex a m in a tio n .

D u cts . L o b u les .

Gland c i s t e r n .  1 6 /1 6  m oderate 8 /1 6  la e t a t in g ;  normal
su b acu te  8 /1 6  in v o lu te d ;  p o s t - in -

rflammatory in v o lu t io n .! ’

L evel 1 .  -  A. 8 /16  normal 1 0 /1 6  la c t a t in g ;  normal
8 /1 6  moderate 6/16 in v o lu te d ;  p o s t^ in -

su b acu te  rflammatory in v o lu t io n ;
polym orphs in  d u c tu le s  
in  one lo b u le .

G. 1 6 /1 6  se v e r e  16 /16  in v o lu te d ;  p o s t - in ­
su b acu te  :flam m atory in v o lu t io n .

D# 16 /16  m oderate 16 /16  in v o lu te d ;  p o s t - in ­
su bacute jflam m atory in v o lu t io n , j.
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030 LH (OontfiL.).

M icroscop ic  ex am in ation .    —

L ev el 1* -  !«  16 /16  normal 3 /1 6
1 /1 6

1 2 /1 6

L evel 2# -  A. 8 /1 6  normal 1 0 /1 6  
8 /1 6  moderate 2 /1 6  

subaeute
4 /1 6

0* 4 /1 6  normal 1 6 /1 6
12 /16  m ild  to  

modemte 
a abac ate

I). 1 2 /1 6  normal 1 2 /1 6
4 /1 6  m ild  4 /16  

sab acute

E. 16 /1 6  normal 1 2 /1 6
3 /1 6
1 /1 6

B lock  from  
Garea 
betw een  
L evel 2 
and 3

(Contd #)
L o b u les , 

l a c t a t in g ;  normal 
p a r t i a l l y  in v o lu te d ;  
se v er e  a cu te  
in v o lu te d ; p o s t - in -  
tflamm&tory in v o lu t i  o n .

la e t a t in g ;  normal 
l a c t a t in g ;  m oderate to  
se v e r e  a c u te ,  
in v o lu te d ;  p o s t - in -  
; f l  animat ory  in v  o l  a t  i  o n ; 

polym orphs in  d u c tu le s ,  
in  two lo b u le s .

in v o lu te d ;  p o s t - in -  
jflam m atory in v o lu t io n ;  

polym orphs in  d u e ta le s  
i n  fo u r  lo b u le s .

l a e t a t in g ;  normal 
in v o lu te d ;  p o s t - in -  
:flam m atory in v o lu t io n .

la c  ta  t i n g ; normal 
invo  I u te  d ; normal 
in v o 1u te  d ; p o s t - in ~  
rflam m atory in v o lu t io n .

1 6 /1 6  se v e r e  1 6 /lc  
sub a cu te  
w ith  
p e r i -  
:d u c ta l  
f i b r o s i s

L ev el 3 .  -  A. 1 6 /1 6  normal 1 6 /1 6  

C« '16 /16  normal 16 /1 6

in vo lu ted ; p o s t - in -  
sflammatary in v a lu tia n ;  
acute macrophage 
r e a c t io n ;  macrophage a 
p resen t in  d u ctu les; 
blood pigment abundant.

la c ta t in g ;  normal

lactating; normal
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C30 LH ( C o n t i . ) .

M i c r o s c o p i c  e x a m in a t io n .  (COHTD.).

Ducts* L o b u les .

L ev e l 3 .  -  D. 16 /16  normal 12 /16  la c t a t in g ;  normal
1 /1 6  la c t a t in g ;  m ild  a c u te .  
3 /1 6  p a r t i a l l y  in v o lu te d ;

norm al; a g g r eg a tio n  o f  
lym phocytes in  one 
lo b u le .

E. 1 6 /1 6  normal 1 4 /1 6  la c t a t in g ;  normal
2 /1 6  in v o lu te d ;  norm al;

a g g r e g a tio n  o f  lymph­
o c y t e s  in  one lo b u le *

Supra-
mammary
lymph
node -  Ho abn orm ality  se e n .

Summary. -  

D u cts, 50c/o normal
fo m ild  to  se v er e  su b a c u te .

L ob u les , 45^? in v o lu te d ;  p o st-in fla m m a to r y  in v o lu t io n .
3fo  in v o lu te d ;  p o st-in fla m m a to ry  in v o lu t io n ;

acu te  exudate in  d u c tu le s .
1/6 in v o lu te d ;  norm al.Vja l a c t a t in g  and p a r t i a l l y  in v o lu te d ;  

m oderate to se v er e  a c u te .
50$ la c t a t in g ;  norm al.

Post-m ortem  c u ltu r e s  from t i s s u e s .

D ir e c t
b lood
p la t e

B lood p la te  from  
enrichm ent b roth

L ev e l 1 . S t e r i l e  h . G + Staph.

L ev e l 2 . S t e r i l e  S t e r i l e .

L ev e l 3 .  S t e r i l e  S tr e p , b o v is .

P otassium  t e l l u r i t e  
b lood  p la te  from  
enrichm ent broth

S t e r i l e

S t e r i l e

S t e r i l e .
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030, r ig h t  fo r e q u a r te r , (030 RF).

E xam ination o f  the m ilk .

T ota l c e l l
count P e r c e n t-

Weeks (thou san ds :age o f  M icro- E le c t r i e a l
b e fo re  per m l.)  gran u lar  organism s c o n d u c t iv ity

s la u g h te r  L a b .l Lab .2  c e l l s .  p r e se n t  (x  10"^ m hos).
' ~  " —  ' "  ' T “ - ' “  “ T ~ " T r ^ " r r " ' J i

16 under 10 n e g . 36 i

15 under 10 n e g . 35
14 under 10 n e g . 38
13 under 10 n e g .
12 under 10 n e g .
11 under 10 n e g .
10 under 10 n e g . * '•

9 under 10 n e g .
8 under 10 n eg .

under 10 n e g .
6 under 10 under •

10 S t e r i l e
under 10 n e g .

5 • under 10 under
10 S t e r i l e 38

4 under 10 - 10 S t e r i l e :
°2 under 10 under

oX̂2
10 S t e r i l e 36 f[

under 10 S t e r i l e
2 under 10 under

10
3 h . S tap h , 
a u r e u s . 39

a

|
12 days under 10 under

10 1 diphfch©a?©4£ 38
10 days under 10 under i

10 S t e r i l e 40 j
4 days under 10 under

10 3 d ip h th e r o id s j
2 days under 10 under 1 n h S tap h .

10 aureus  
1 n h S taph , 
a lb  us
4 d ip M h e r o i ds 44

0 days under
10 S t e r i l e 42

a  7 weeks a f t e r  c a lv in g .

A sample taken  a f t e r  the animal had been tra n sp o r te d  
to  the a b a t to ir  showed 1 0 ,0 0 0  c e l l s  p er  m l.

I
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030 RF (ContcL.).
M acroscopic ex am in ation .

Teat o i s t e r n .  -  deep p o c k e ts  in  w a ll;  no lo b u le s .

Gland c i s t e r n .  -  g lo b e -sh a p ed ; few  lo b u le s  in  w a l l .

L evel 1 .  -  Areas A, B, 0 , 3 and S -  l a c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

L evel 2 . -  Areas A, B, G, 3 and E -  l a c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

L evel 3 .  -  Areas A, B, G, 3 and E -  l a c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

C o n clu s io n . -

T h is was a normal l a c t a t i n g  q u a r te r .

M icroscop ic  ex a m in a tio n .

"Ducts. L o b u les .

Gland c i s t e r n . 16 /16 normal 1 2 /1 6
4 /1 6

la c t a t in g ;
in v o lu te d ;

normal
normal

L evel 1 .  -  A. 1 6 /1 6 normal 1 6 /1 6 la c t a t in g ; normal

0 , 16 /16 normal 15 /16
1 /1 6

la c t a t in g ;
in v o lu te d ;

normal
normal

3* 16 /16 normal 16 /16 la c t a t in g ; normal

E. 16 /16 normal 13 /16
3 /1 6

la c t a t in g ;  normal 
in v o 1ut e d ; no rmal 
a g g r e g a tio n  o f  
lym phocytes in  one 
lo b u le .

L evel 2 . -  A. 16 /16 normal 1 6 /1 6 la c t a t in g ; normal

G. 16 /16 normal 16 /16 la c t a t in g ; normal

D. 16 /16 normal 16 /16 la c t a t in g ; normal

E. 1 6 /1 6 normal 16 /16 l a c t a t i n g ; normal
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C30 RF (Contd.).
Microscopic examination. (Contd•).

D u cts . L o b u les .

A. 1 6 /1 6  normal 1 6 /1 6  la e t a t in g ; normal

C. 1 6 /1 6  normal 1 4 /1 6  la c t a t in g ;  
2 /16  in v o lu te d ;

normal
normal

D. 16 /1 6  normal 16 /16  la c t a t in g ; normal

S . 16 /1 6  normal 15 /1 6  la c t a t in g ;  
1 /16  in v o lu te d ;

normal
normal

Summary, -

D u cts , normal th rou gh ou t.

L o b u les , normal th rou gh ou t, 95Jb l a c t a t i n g .
5$  in v o lu te d .

Post-m ortem  c u ltu r e s  from t i s s u e s .

D ir e c t
b lood
p la te ,

Blood p la t e  from  
enrichm ent b roth

P otassiu m  t e l l u r i t e  
b lood  p la t e  from  
enrichm ent b r o th .

L evel 1 . S t e r i l e S t e r i l e S t e r i l e

L evel 2 . S t e r i l e S t e r i l e S t e r i l e

L evel 3 . St er i l e S t e r i l e S t e r i l e .



82 -

030 , r ig h t  hin.dq.uart e r , (C30 RH). 

E xam ination of the m ilk .

T ota l o e l l
oount P e r c e n t-

ifiTeeks . (thou san ds :age o f  M icro- E l e c t r i c a l
b efore  p er  m l.)  g ra n u la r  organism s c o n d u c t iv ity

s la u g h te r  L a h .l  L ab .2 c e l l s .  p r e se n t  (x  10 m hos).
-

16 under 10 n e g . 37
15 under 10 n e g . 36
14 30 n e g . 39
13 under 10 n e g .
12 under 10 n e g .
11 under 10 n e g .
10 n e g .

9 under 10 n e g .
8 n e g .
e i under 10 n e g .
6 under 10 under 10 S t e r i l e

30 n eg .
5 under 10 under 10 3 diphtheroids 38
4 •under 10 under 10 2 diphtheroids
34 under 10 under 10 2 diphtheroids 374 under 10 n e g .
2 '20 under 10 1 d iphtheroid 39

12 days under 10 under 10 1 h . S taph, 
au reu s
9 diphtheroids 39

10 d^rs under 10 under 10 S t e r i l e 40
4 days 10 under 10 S t e r i l e
2 days 30 30 1 n h Staph, 

au reu s
2 d iphtheroids 44

0 days 20 S t e r i l e 43

b  7 weeks a f t e r  c a lv in g .

A sample tak en  a f t e r  the anim al had been tra n sp o r te d  
to  the a b a t to ir  showed 2 0 ,0 0 0  c e l l s  p e r  m l.
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C30 RH (Contd.).
Macroscopic examination.

Teat c i s t e r n  -  p o c k e ts  (not so deep as th o se  in  r ig h t
fo r e q u a r te r ) i n w a l l ;  no lo b u le s .

Gland c i s t e r n  -  g lo b e -sh a p ed ; few  lo b u le s  in  w a l l ,  some
reddish-brow n in  c o lo u r .

L evel 1 .  -  Areas A, B, 0 , D and E -  l a c t a t in g ;  lob u le 's  
3.0mm. in  d ia m e ter .

L evel 2 . -  Areas A, B, C, D and E -  la c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

L evel 3 .  -  Areas A, B, G, D and E -  la c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

C o n c lu s io n .-

T his was a normal la c t a t in g  q u a r te r .

M icroscop ic  ex a m in a tio n .

D u cts .

Gland c i s t e r n . 1 6 /1 6 normal 16 /16

L ev e l .1* -  A. 1 6 /1 6 normal 1 6 /1 6

, G. 16 /16 normal 16 /16

2>. 16 /16 normal 16/16

. E. 1 6 /1 6 normal 1 6 /1 6

L ev e l 2 . -  A. 16 /16 normal 1 6 /16

G, 16 /16 normal 16/16

D. 16 /16 normal 16 /16

E. 1 6 /1 6 normal 16 /16

L o b u les .

l a c t a t in g ;  norm al; 
red d ish -b row n  p e r i c i s t -  
:e r n a l lo b u le s  seen  on 
r e a c r o sc o p ic  exam in ation  
were in d is t in g u is h a b le  
from the p in k  lo b u le s  
m ic r o s c o p ic a l ly .

l a c t a t in g

la c t a t in g

la c t a t in g

la c t a t in g

la c t a t in g

la c t a t in g

la c t a t in g

la c t a t in g

normal

normal

normal

normal

normal

normal

normal

norm al.
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C30 m  (C o ntd .)*

M icroscopic exam ination. (C o n t.).

Ducts Lobules*

Level 3 . — A. 16/16 normal 16/16 la c ta tin g ; normal

C. 16/16 normal 16/16 la c ta tin g ; normal

D* 16/16 normal 16/16 la c ta tin g ; normal

E* 16/16 normal 16/16 la c ta tin g ; normal

Supramanmary lymph node -  No abnorm ality seen.

Summary. -

Ducts. normal throughout.

Lobules, normal throughout*

Post-mortem cu ltu res  from tissues.

D ire c t Potassium t e l lu r it e
blood Blood p la te  from blood p la te  from
p la te  enrichment bro th  enrichment b ro th

L evel 1 . S te r ile  h . C *  Staph. S te r ile

L evel 2* S te r ile  S te r ile  S te r ile

L eve l 3 . S te r ile  S te r ile S te r ile



Anim al No. 051*

Summary o f the main fea tu res  o f eaeh q u arter o f the udder*

051 LF* Severe u n ifo c a l acute lo b u la r m a s titis *

051 LH» Normal.

051 RF* Normal.

051 RH* Severe acute lo b u la r m a s titis  
and sub-acute duct les io n s*
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Animal Mo. G31.
A yrsh ire h e i f e r ,  Au.ehineru.ive Ho. 37 , C o lleg e  Lavina  
6 4 0 -3 7 . Born 3 1 /3 /4 7 ;  c a lv e d  3 /1 0 /4 9 ;  s la u g h te r e d  
6 /3 /5 0 ,  SS weeks a f t e r  c a lv in g .  Udder fr o z e n  6 /3 /5 0 ,  
and examined 8 /3 /5 0 .

D a ily  m ilk  y i e l d ,  S l / l / 5 0  -  33 IB s .

The fo l lo w in g  c l i n i c a l  n ote  r e f e r s  to  r ig h t  h in d -  
:q u a r te r : -  " in d u rated  core on the p o s t e r io r  a sp e c t  o f • 
the udder c lo s e  to  the septum; t e a t  o r i f i c e  p a te n t  
and d r ip p in g  m ilk ; t e a t  tramped and op erated  on w ith  
McLean’ s k n ife  and c o n se q u e n tly  the t e a t  o r i f i c e  i s  
l e f t  more p a te n t  than u s u a l."

C31, l e f t  f o r e q u a r te r , (C31 L F ).

Exam ination o f the m ilk .

T otal c e l l
cou n t P e r c e n t-

Weeks (thou san ds :age o f  
B efore  p er  m l.)  g ran u lar

s la u g h te r  L a t . l  Lah.S c e l l s

M icro- E le c t r ic a l  
organism s c o n d u c t iv i ty . 
p r e s e n t ,  (x  1G~4 mhos)

a
17 10 n e g . 36
16 under 10 n e g . 34
15 under 10 n e g . 36
14 40 neg • 41
13 10 n e g .
IE EO neg •
11 under 10 n eg .
1G 10 n eg .

9 under 10 n e g .
8 10 n e g .
7 under 10 n e g .
6 under 10 10 S t e r i l e
Nr under 10 n eg .
5 under 10 under 10 6 d ip h th e r o id s 34

10 10 59 S d ip h th e r o id s
4 so 60 S n h Staph.

au reu s,
1 d ip h th er o id 35

3 under 10 SO 8 d ip h th e r o id s
’̂8 so under 10 5 d ip h th e r o id s 392 under 10 under 10 3 h Staph.

a u reu s,
14 d ip h th e r o id s

-  1 37
1-g- under 10 under 10 11 d ip h th e r o id s 37
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031 LF (C o n td .) .

Exam ination o f  the m ilk . (C o n td .) .

T ota l c e l l
count P e r c e n t-

Weeks (thousands rage o f  M icro- E le c t r ic a l
b e fo re  per m l.)  gran u lar  organism s c o n d u c t iv ity  !

s la u g h te r  L a b .l L ab .2 c e l l s .  p r e s e n t ,  (x  10“4 m hos).

4 days 10 70 60 4 d ip h th e r o id s
2 days 40 20 54 2 h p a le

Staph.
aureus,

16 d ip h th e r o id s  46
0 days 30 64 1 h Staph, 

aure u s .

h 5 w eeks a f t e r  c a lv in g .

A sample tak en  a f t e r  the anim al had been  tra n sp o rte d  
to  th e  a b a t to ir  showed 1 0 ,0 0 0  c e l l s  per m l.

M acroscopic ex am in ation .

• Teat c i s t e r n  -  no p o c k e ts  or lo b u le s  in  w a l l .

Gland c i s t e r n  -  g lo b e -sh a p ed ; lo b u le s  in  w a l l .

There was a smooth membranous c o n s t r ic t io n  
betw een the c i s t e r n s .

L evel 1 . -  Areas A, B, G, D and E -  la c t a t in g ;  lo b u le s
E.O to  3.0mm. in  d ia m e ter .

L evel 2 .  -  Areas A, B, G, D and E -  l a c t a t in g ;  lo b u le s
2 .0  to  3.0mm. in  d ia m eter .

L evel 3 .  -  Areas A, B, G, D and E -  l a c t a t in g ;  lo b u le s
2 .0  to  3.0mm. in  d ia m eter .

C on clu sion . -

This was a normal lactating quarter.
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031 LF (Contd.).
Mioroseopio examination.

D u cts. L o b u le s .

Gland c i s t e r n . 1 6 /16 n orm al. 16 /16 p a r t i a l l y  
norm al.

in v o lu te d ;

L evel 1 . -  A. 16 /16 normal 16/16 la c t a t in g normal

C. 1 6 /1 6 normal 1 6 /1 6 la c t a t in g normal

D. 16 /1 6 normal 1 6 /1 6 la c t a t in g normal

E. 1 6 /1 6 normal 16 /16 la c t a t in g normal

L evel 2 . -  A. 16 /16 normal 16 /16 la c t a t in g normal

C. 16 /16 normal 16 /16 la c t a t in g normal .

D. 16 /16 normal 16/16 la c t a t in g normal

E . 16 /16 normal 16/16 la c t a t in g normal

L ev e l 3 . -  A. 16 /16 normal 16 /16 la c t a t in g normal

0 . 16 /16 normal 1 5 /1 6
1 /1 6

la c t a t in g  
L a c ta tin g  
a c u te .

normal
se v er e

D. 16 /16 normal 16 /1 6 la c t a t in g normal

E. 16 /16 normal 16 /16 la c t a t in g normal

Summary. -

D u cts , normal th rou gh ou t.

\ /  Lobule's, normal th rou gh ou t, 91%5$ la c t a t in g ;  normal
0 .5 fo  la c t a t in g ;  se v er e  

a c u t e .
8fo  p a r t i a l l y  in v o lu ted *

norm al.
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031 LF (C o n td .) .

Post-m ortem  c u ltu r e s  from t i s s u e s .  

D ir e c t
b lood  B lood  p la te  from
p la te .. enrichm ent broth

P otassium  t e l l u r i t e  
blood p la t e  from  
enrichm ent b r o th .

L evel 1 .  S t e r i l e  S tr e p , b o v is .

L ev e l 2 .  S t e r i l e  S t e r i l e .

L evel 3* S t e r i l e  S t e r i l e .

S t e r i l e . 

S t e r i l e . 

S t e r i l e .
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C31, lef t • hindq.uarter (C31 LH).
Exam ination o f  th e  mills:.

T ota l c e l l
count P e r c e n t-

Weeks (thousands :age o f  M icro- E le c t r ic a l
b e fo re  p e r  m l.)  g r a n u la r  organism s C o n d u ctiv ity

s la u g h te r  L a b .l  L ab .2 c e l l s .  p r e s e n t ,  (x  10"^ m hos).
n

17 under 10 n eg . 37
16 under 10 n e g . • 34
15 under 10 n e g . 37
14 10 n eg . 42
13 10 n e g .
12 under 10 n e g .
11 under 10 n e g .
10 under 10 n e g .

9 under 10 n e g .
8 under 10 n e g .
7 under 10 n e g .
6 under 10 10 S t e r i l e .

under 10 n e g .
5 under 10 40 1 n h Staph, 

a lb u s

41
3 diphtheroids 34

under 10 under 10 6-h  Stap h .
a lb u s  

1 n h S tap h .
a lb u s  

1 d iphthero id
4 under 10 under 10 4 n h Staph, 

a lb u s
3 10 under 10 1 d iphthero id

under 10 under 10 S t e r i l e
2 under 10 under 10 S t e r i l e  .

under 10 under 10 S t e r i l e .
4 days under 10 under 10 S t e r i l e  .
2 days 30 10 2 n h p a le

Staph .
a u r e u s ,

1 d iphtheroid
0 days under 10 1 n h S taph .

aureus

a  5 weeks a f t e r  c a lv in g .

A sample taken  a f t e r  the anim al had been tra n sp o r te d  
to  the a b a t to ir  showed 1 0 ,0 0 0  c e l l s  per m l.
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031 LH (Contd.)
M acroscopic ex am in ation .

Teat c i s t e r n  -  no p o c k e ts  or lo b u le s  in  w a ll*

Gland c is t e r n  -  g lo b e -sh a p ed ; lo b u le s  in  w a l l .

There was a smooth membranous c o n s t r ic t io n  
betw een the c i s t e r n s .

L ev el 1 . -  A reas A, B, 0 , D and E -  la c t a t in g ;  lo b u le s  
3.0mm. in  d iam eter .

L ev e l 2 . -  Areas A, B, C, D and E -  l a c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

L evel 3 .  -  Areas A, B, C, D and E -  la c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

C o n clu sio n . -

This was a normal l a c t a t i n g  q u a r te r .

M icroscop ic  ex am in ation . 

D ucts •

Gland c i s t e r n .  16/16  normal 16 /16

L evel 1 .  -  A. 16 /16  normal 16 /16

C. 16 /16  normal 16 /16

D. 16 /16  normal 16 /16

E. 1 6 /1 6  normal 1 6 /1 6

L evel 2 .  -  A. 16 /16  normal 16 /16

C. 16 /16  normal 16 /16

D. 1 6 /1 6  normal 16 /16

E. 16/16 normal 16 /16

L e v e l .3 .  -  A. 16 /16  normal 16 /16

L o b u le s .

la  c t  a t i  n g ; normal

la c t a t in g ;  normal

p a r t i a l l y  in v o lu te d ;  
n orm al,

p a r t i a l l y  in v o lu te d ;  
n orm al.

la c t a t in g

la c t a t in g

la c t a t in g

la c t a t in g

l a c t a t in g

la c t a t in g

normal

normal

normal

normal

normal

normal
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031 LH (Contd.).
Miorosoopio examination. (Contd#).

D uets Lobules#

L evel 3 .  C. 1 6 /1 6  normal 1 6 /1 6  la c t a t in g ;  normal

D. 1 6 /1 6  normal 16 /16  la c t a t in g ;  normal

E# 1 6 /1 6  normal 1 6 /1 6  la c t a t in g ;  normal

Supramammary lymph node -  Eo abnorm ality  s e e n .

Summary. -

D u ets , normal th rou gh ou t.

L ob u les , normal th ro u g h o u t, 88fo la c t a t in g ;  normal
12% p a r t i a l l y  in v o lu te d ;  

norm al.

Post-m ortem  c u ltu r e s  from  t i s s u e s

D ir e c t
b lood
p la t e

P otassiu m  t e l l u r i t e  
B lood p la t e  from b lood  p la t e  from
enrichm ent broth  enrichm ent b ro th .

L evel 1 .  S t e r i l e  n h Staph S t e r i l e

L evel 2 . n h S taph . S tr e p , b o v is

L evel 3 .  S t e r i l e  S t e r i l e

S t e r i l e

S t e r i l e
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0 3 1 , r ig h t  fo r e q u a r te r , (C 31, R F).

E xam ination o f  th e  m ilk .

T o ta l  c e l l
cou n t P e r c e n t-

Weeks (th ou san d s : age o f  M icro— E l e c t r i c a l  
b e fo r e  p er  m l .)  gran u lar  organism s c o n d u c t iv i ty

s la u g h te r  L a b .1 L a b .2 c e l l a  p r e se n t  (x  10 m hoa).

17 under 10 n e g . 36
16 10 n eg . 35
15 under 10 n e g . 37
14 40 n e g . 4 2 .5
13 10 n e g .
12 under 10 n e g .
11 ta d e r 10 n e g .
10 under 10 n e g .

9 under 10 n e g .
8 10 n e g .
7 10 n e g .
6 70 20 S t e r i l e

30 n eg .
5 20 30 3 d ip h th e r o id s 34
4* under 10 10 1  d ip h th e r o id
4 20 under 10 10 d ip h th e r o id s 34
3 10 under 10 8 d ip h th e r o id s

under 10 10 7 d ip h th e r o id s
2
l i

50 50 4  d ip h th e r o id s 38
10 60 S t e r i l e 37

4  days 30 60
34

10 d ip h th e r o id s
2 d ays 10 90 6 n  h S tap h .

a u r e u s ,
12 d ip h th e r o id s

0  days 40 S t e r i l e

9  5 weeks a f t e r  c a lv in g ,

A sam ple tak en  a f t e r  th e  an im al had been  tra n sp o r te d  
t o  th e  a b a t to ir  showed 2 0 ,0 0 0  c e l l s  p er  m l.

M acroscop ic  exam in ation .

T eat c i s t e r n  -  Ho p o c k e ts  or lo b u le s  in  w a l l ,

© land c i s t e r n  -  © lob e-sh ap ed ; lo b u le s  in  w a l l .

There was a sm ooth membranous c o n s t r ic t io n  betw een  
th e  c i s t e r n s .
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0 3 1  RF ( C o n t d . ) •

M acroscop ic  e x a m i n a t i o n .  ( O o n t d . ) .

L e v e l  1 .  -  A reas A, B, G, D and E -  l a c t a t i n g ;  l o b u l e s  
3.0mm. i n  d i a m e te r .

L e v e l  2 .  -  A reas  A, B, 0 , D and E -  l a c t a t i n g ;  l o b u l e s  
3 .0mm. i n  d i a m e te r .

L eve l 3 .  -  A reas  A, B, G, D and E -  l a c t a t i n g ;  l o b u l e s  
3 .0mm. i n  d i a m e te r .

C o n c lu s io n .  -

T h is  was a norm al l a c t a t i n g  q u a r t e r .

M ic ro s c o p ic  e x a m in a t io n .

D u c ts .  L o b u le s .

G land c i s t e r n . 16 /16  norm al 12/16
4 /1 6

l a c t a t i n g
in v o lu t e d

norm al
norm al

L ev e l 1 . A. 16 /16  no rm al 16 /16 l a c t a t i n g norm al

G. 16 /16  norm al 12 /16
4 /1 6

l a c t a t i n g
i n v o l u t e d

norm al
norm al

D. 16/16  norm al 16 /16 l a c t a t i n g norm al

E . 16 /16  norm al 16 /16 l a c t a t i n g norm al

L eve l 2 .  -  A. 16 /16  norm al 16/16 l a c t a t i n g norm al

G. 1 6 /1 6  norm al 16 /16 l a c t a t i n g norm al

D. 16 /1 6  normal 16/16 l a c t a t i n g norm al

E . 16 /16  norm al 1 6 /1 6 l a c t a t i n g norm al

L e v e l 3 .  -  A. 16/16  norm al 16/16 l a c t a t i n g norm al

G. 16 /16  norm al 16/16 l a c t a t i n g norm al

16 /16  normal 16/16 l a c t a t i n g norm al

E. 16 /16  norm al 16 /16 l a c t a t i n g ; norm al
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G31 RF (C o n td .) .

M ic ro s c o p ic  e x a m in a t io n .  ( C o n td . ) .

Summary, -

D u c ts ,  norm al t h r o u g h o u t .

L o b u le s ,  norm al th r o u g h o u t ,  96jo l a c t a t i n g ;
4$  i n v o l u t e d ;

P o s t-m o rtem  c u l t u r e s  f rom  t i s s u e s .

no rm al
norm al

D i r e c t  
b lo o d  
p l a t e .

P o ta s s iu m  t e l l u r i t e  
B lood  p l a t e  f ro m  b lo o d  p l a t e  from
e n ric h m e n t  b r o t h .  e n r ic h m e n t  b r o t h .

L e v e l . 1 .  S t e r i l e S t e r i l e S t e r i l e

L e v e l  2 S t e r i l e S t e r i l e S t e r i l e

L eve l 3 .  S t e r i l e S t e r i l e S t e r i l e



0 3 1 , r ig h t  h in d q u a r te r , (C31 RH)*

E xam ination o f  th e  m ilk*

T o ta l  c e l l  
cou n t

Weeks (th ou san d s  
b e fo r e  p er  m l*) 

s la u g h te r  Lab* 1 Lab* 2

P e r c e n t­
a g e  o f  M icro— E l e c t r i c a l  
g ra n u la r  organ ism s c o n d u c t iv ity  

c e l l s *  p r e se n t  (x  10 mhos)*
8

17 under 10 neg* 37
16 under 10 neg* 35
15 under 10 neg* 37
14 10 neg* 42
13 under 10 n eg .
12 100 neg*
11 10 neg*
10 under 10 neg*

9
8

20 neg*
neg*

7 2*010 neg*
6 1 ,9 4 0 87 S t e r i l e
5 j 1 ,1 7 0 neg*
5 neg*
44 520 1 ,5 5 0 67 num. a t y p ic a l  

strep *
4 2 ,4 0 0 2 ,6 0 0 92 2 h Staph*
3 460 360 77 num* a ty p ic a l  

strep * 38
24 220 160 70 1 d ip h th e r o id 42
2 3 ,9 6 0 6 ,3 0 0 80 S t e r i l e 46
14 4 ,3 5 0 6 ,0 0 0 82 a ty p ic a l

strep * 41
4  days 2 ,6 7 0 3 ,2 6 0 78 num* a t y p ic a l

strep *
2 days 2 ,0 1 0 3 ,5 0 0 85 num. a t y p ic a l

s t r e p * ,h  Staph* 53
0 d ays 9 ,0 0 0 87 22 a ty p ic a l

s t r e p . ,
11 h  Staph*

8  5 weeks a f t e r  ca lv in g *

A sam ple taken  a f t e r  th e  anim al had been  tra n sp o r te d  
t o  th e  a b a t to ir  showed 7 ,100*000  c e l l s  p er  m l* , 87 p er  cen t*  
b e in g  gran u lar  c e l l s *
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C31 KH ( C o n t d . ) .

M acroscop ic  e x a m i n a t i o n .  ( C o n t d . ) .

S t r e a k  c a n a l  -  e v id e n c e  o f  o p e r a t i v e  i n t e r f e r e n c e .

T ea t c i s t e r n  -  m arked ro u g h e n in g  o f  e p i t h e l i u m ;  no 
p o c k e t s  o r  l o b u l e s  i n  w a l l .

G land c i s t e r n  -  g lo b e - s h a p e d ;  l o b u l e s  i n  w a l l .

There was a  smooth membranous c o n s t r i c t i o n  be tw een  
th e  c i s t e r n s .

L e v e l  1 .  -  A reas  A, B, D and E -  l a c t a t i n g ;  l o b u le s  
1 ,0mm. t o  2.0mm. i n  d i a m e te r .

A rea C -  i n v o l u t e d ;  l o b u l e s  1.0mm. i n  
d i a m e t e r .

L e v e l  2 .  -  A reas  A, B, C, D and E -  l a c t a t i n g ;  l o b u l e s  
1 .0mm. to  2.0mm. i n  d i a m e t e r .

L e v e l  3 .  -  A reas  A, B, C, D and E -  l a c t a t i n g ;  l o b u l e s  
1 .0mm. to  2.0mm. i n  d i a m e t e r .

There was a  sm a ll  a r e a  i n  th e  c a r e a  above L e v e l  3 ,  
w here  th e  i n t e r l o b u l a r  d u c ts  c o n ta in e d  g r e e n i s h  p u s .

C o n c lu s io n .  -

T h is  q u a r t e r  was i n  a more advanced  s t a t e  o f  
l a c t a t i o n  th a n  t h e  o t h e r  t h r e e  q u a r t e r s  o f  t h e  u d d e r .

M ic ro sc o p ic  e x a m in a t io n .

D u c ts .

G land c i s t e r n .  10 /16  m ild  12 /16
su b a c u te  

6 /1 6  s e v e r e  3 /1 6
s u b a c u te  1 /1 6

L e v e l  I -  -  A. 1 6 /1 6  m ild  11 /16
s u b a c u te  4 /1 6

1 / 1 6

L o b u le s .

i n v o l u t e d ;  p o s t - i n -  
: f lam m ato ry  i n v o l u t i o n ,  
l a  c t  a t  i  n g ; no rmal 
l a c t a t i n g ;  s e v e re  
a c u t e .

l a c t a t i n g ;  norm al 
l a c t a t i n g ;  f o c a l  
s e v e r e  a c u te  
i n v o l u t e d ;  p o s t - i n -  
if la m m a to ry  i n v o l u t i o n .



031 BE

L ev e l  1

L ev e l  2

L e v e l  3
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( C o n t d . } .

M ic r o s c o p ic  e x a m i n a t i o n .  ( C o n t d . ) .

D u e ts .  L o b u le s .

. -  B. 1 6 /1 6  m i ld  1 2 /1 6  l a c t a t i n g ;  norm al
sub.acu.te 4 /1 6  l a c t a t i n g ;  f o c a l

s e v e r e  a c u t e .

C. 16 /16  m ild  10 /16  l a c t a t i n g ;  norm al
s u b a c u te  6 /16  l a c t a t i n g ;  f o c a l

s e v e r e  a c u t e .

D. 16 /16  m ild  7 /1 6  l a c t a t i n g ;  norm al
s u b a c u te  8 /1 6  l a c t a t i n g ;  f o c a l

s e v e r e  a c u te  
1 /1 6  i n v o l u t e d ;  norm al

J3. 8 /1 6  m i ld  4 /1 6  l a c t a t i n g ;  norm al
s u b a c u te  8 /1 6  l a c t a t i n g ;  f o c a l

8 /1 6  m odera te  m o d e ra te  to  s e v e re
s u b a c u te  a c u te

4 /1 6  i n v o l u t e d ;  p o s t - i n -
i f la m m a to ry  i n v o l u t i o n .

• -  A. 1 6 /16  m ild  1 2 /1 6  l a c t a t i n g ;  norm al
s u b a c u te  4 /1 6  l a c t a t i n g ;  f o c a l

s e v e r e  a c u t e .

0 . 16 /16  m i ld  8 /1 6  l a c t a t i n g ;  norm al
s u b a e u te  8 /16  l a c t a t i n g ;  f o c a l

s e v e r e  a c u t e .

D. 16 /16  m ild  1 2 /1 6  l a c t a t i n g ;  norm al
s u b a c u te  4 /1 6  l a c t a t i n g ;  f o c a l

s e v e r e  a c u t e .

£ •  1 6 /1 6  m ild  1 2 /1 6  l a c t a t i n g ;  norm al
s u b a c u te  4 / l 6  l a c t a t i n g ;  f o c a l

s e v e r e  a c u t e .

. -  A. 1 6 /1 6  m ild  1 2 /1 6  l a c t a t i n g ;  norm al
s u b a c u te  4 /1 6  l a c t a t i n g ;  f o c a l

m o d e ra te  to  s e v e r e  
a c u t e .

0 .  4 /1 6  m ild  8 /16  l a c t a t i n g ;  norm al
s u b a c u te  8 /1 6  l a c t a t i n g ;  f o c a l

1 2 /1 6  s e v e re  s e v e re  a c u t e ,
sub a c u te
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031 RH (C o n td . )*

M i c r o s c o p i c  e x a m i n a t i o n .  ( C o n t d . ) .

D u c ts .  L o b u le s .

L e v e l  3 .  -  D. 1 6 /1 6  m i ld  1 2 /1 6  l a c t a t i n g ;  norm al
s u b a c u te  4 /1 6  l a c t a t i n g ;  f o c a l

s e v e r e  a c u t e .

E . 1 6 /1 6  m ild  1 3 /1 6  l a c t a t i n g ;  norm al
s u b a c u te  3 /16  l a c t a t i n g ;  f o c a l

s e v e r e  a c u t e .

B lo ck  from
L e s io n
above L eve l
3 .  -  C. 16 /16  s e v e r e  4 /1 6  l a c t a t i n g ;  norm al

su b a e u te  1 2 /1 6  l a c t a t i n g ;  s e v e re
lu m in a  a c u t e ,
packed  
w i t h  p u s .

Supramammary lymph node -  S in u s  c a t a r r h .

Summary. -

D u c ts ,  82$ m ild  su b a c u te
18$  s e v e re  su b a c u te

L o b u le s ,  65$ l a c t a t i n g ;  normal
25$  l a c t a t i n g ;  s e v e r e  a c u t e .
10$  i n v o l u t e d ;  p o s t - in f la m m a to r y  i n v o l u t i o n .

P o s t-m o r tem  c u l t u r e s  from  t i s s u e s .

D i r e c t  P o ta s s iu m  t e l l u r i t e
b lo o d  B lood p l a t e  from  b lo o d  p l a t e  from
p l a t e  e n r ic h m e n t  b r o t h  e n r ic h m e n t  b r o t h .

L e v e l  1 .  S t e r i l e  h S ta p h ;  S t r e p ,  b o v i s .
S t r e p ,  b o v is

L e v e l  2 .  h S ta p h ;  h S ta p h ;  S t r e p ,  b o v i s .
S t r e p . b o v i s  S t r e p ,  b o v is

L e v e l  3 .  S t e r i l e  h .S ta p h ;  S t r e p ,  b o v i s .
S t r e p ,  b o v i s .



Animal Ho, 033*

Summary o f  th e  main f e a t u r e s  o f  eaeh  q u a rter  o f  th e  udder*

032 LF. P o st-in fla m m a to ry  in v o lu t io n
and su b -a c u te  du et le s io n s *

032 LH. Normal*

032 RF* Pos t - i n f  lamina to r y  in v o lu tio n *

032 RH* Normal*
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Animal No. G32.
A yrsh ire  h e i f e r ,  L is s e n s  Moss Bo. 12A. Born March, 

1947; • c a lv e d  1 /8 /4 9 ;  s la u g h te r e d  1 3 /3 /5 0 ,  32 weeks a f t e r  
c a lv in g . Udder fr o z e n  1 3 /3 /5 0  and exam ined 1 5 /3 /5 0 .
11 D rying o ff"  a t  tim e o f s la u g h te r .

C32, l e f t  fo r e q u a r te r , (032 L F ).

E xam ination o f  th e  m ilk .

T ota l c e l l
count F e r c e n t- L

Weeks (thou san ds :age o f M icro- E le c t r ic a l
b e fo re p er  m l . ) gra n u la r organism s c o n d u c t iv ity

s la u g h te r  L a b .l Lab .2 c e l l s p r e s e n t , (x 10 * m hos).;

28 200 B eg. ;
27 10 under 10 25 60 d ip h th e r o id s \‘
26 40 B eg. i
25 70 B eg.
24 80 Beg •
23 70 B eg. ;!
22 150 B eg. ii1
21 330 B eg. ;
18 120 B eg. 42
17 200 B eg. 44
16 90 B eg. 42
15 230 .130 56 2 n h Staph  

a lb u s ,
7 d ip h th e r o id s 40

14 40 160 40 1 d ip h th e r o id 38
13 10 B eg. •
12 210 B eg.
11 160 B eg.

8 60 B eg.
7 60 B eg .
6 130 110 50 5 d ip h th ero id ^ 43
5 170 B eg. 43
4 190 B eg. 44
3 100 100 9 n h sm all 

Staph a lb u s 41
2 230 160 41 2 h Staph  

aureus
7 d ip h th e r o id s 40

1 250 120 48 3 n h p a le  
Staph aureus

0 days 300 49 B eg.

A sam ple ta k en  a f t e r  the anim al had been tra n sp o rte d  
to  the a b a t to ir  showed 6 00 ,000  c e l l s  p er  m l. ,  44 p er  c e n t ,  
b e in g  g ra n u la r  c e l l s .

ii
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032 LF (C o n td .) .

M acroscopic ex a m in a tio n .

Teat c i s t e r n  -  sh a llo w  p o c k e ts  in  w a ll;  lo b u le s  p r e s e n t .

Gland c i s t e r n  -  g lo b e -sh a p ed ; lo b u le s  in  w a l l .

L evel -  Areas A, D and E -  l a c t a t in g ;  lo b u le s  2.0mm. 
in  d ia m eter .

Areas B and G -  in v o lu te d ;  lo b u le s  0.5mm. in  
d ia m eter .

L ev e l 2 .  -  Areas A, D and E -  l a c t a t in g ;  lo b u le s  2.0mm. 
in  d ia m eter .

Areas B and C -  in v o lu te d ;  lo b u le s  0.5mm. in  
d ia m eter .

L evel 3 .  -  Areas A, B, G, D and E -  la c t a t in g ;  lo b u le s  
2.0mm. in  d ia m eter .

C o n clu sio n . -

T h is was a normal q u arter  in  l a t e  l a c t a t i o n .

M icroscop ic  ex a m in a tio n .

D u cts . L o b u les .

Gland c i s t e r n .  8 /1 6  norm al. 8 /1 6  la c t a t in g ;
8 /1 6  f o c a l  4 /1 6  in v o lu te d ;

m ild  4 /1 6  in v o lu te d ;
su b acu te  sflam m atory

L evel 1 .  -  A. 16 /16  normal 1 5 /1 6  la c t a t in g ;
1 /1 6  la c t a t in g ;  

a c u te •

G. 8 /1 6  normal 6 /1 6  la c t a t in g ;
8 /1 6  f o c a l  ih ild  6 /1 6  in v o lu te d ;  

to  4 /1 6  in v o lu te d ;
m oderate jflam m atory in v o lu t io n
su b a c u te .

D. 8 / l 6  f o c a l  1 6 /1 6  in v o lu te d ;  p o s t - in ­
m oderate :flam m atory in v o lu t io n ,
subaoute  

8 /1 6  f o c a l  
se v e r e  
su b a c u te .

normal • 
normal • 
p o s t - in ­
in v o lu t io n .

normal 
f o c a l  m ild

normal
normal
p o s t - in -
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C32 LF ( C o n t i . )•

M icroseop ic  exam ination* (O o n td .) .
““ D u cts• L o b u les .

L evel 1 .  -  E. 1 6 /1 6 normal 12 /16
3 /1 6
1 /1 6

l a c t a t in g ;  normal 
in v o lu te d ; normal 
in v o lu te d ;  p o s t - in -  
sflam m atory in v o lu t io n .

L evel 2 .  -  A. 1 6 /1 6 normal 16 /16
/

la c t a t in g ; normal

0 . 16 /16 normal 4 /1 6
1 2 /1 6

la c t a t in g ;
in v o lu te d ;

normal
normal

D. 1 6 /1 6 normal 1 6 /1 6 la c t a t in g ; normal

E. 16 /16 normal 1 6 /1 6 la c t a t in g ; normal

L evel 3 . -  A. 1 6 /1 6 normal 1 6 /1 6 la c t a t in g ; normal

C. 1 6 /1 6 normal 13 /16
2 /1 6

1 /1 6

l a c t a t in g ;  
l a c t a t i n g ; 
a c u t e . 
in v o lu te d ;  
rflam m atory

normal
m oderate

p o s t - in ­
in v o lu t io n .

D. 1 6 /1 6 normal 1 4 /1 6
2 /1 6

l a c t a t in g ;
in v o lu te d ;

normal
normal

E. 16 /16 normal 15 /16
1 /1 6

la c t a t in g ;
la c t a t in g ;

normal
m oderate

a c u t e •

Summary. -

B u cts , 84$ norm al.
16$  m i l l  to  se v e r e  fo c a l  su b a cu te .

L o b u les , 73$ l a c t a t in g ;  norm al.
2$  la c t a t in g ;  m i l l  to  m oderate a c u te .

14$ in v o lu te d ;  p o st-in fla m m a to ry  in v o lu t io n .  
11$  in v o lu te d ;  norm al.

Post-m ortem  c u ltu r e s  from t i s s u e s .

D ir e c t  P otassium  t e l l u r i t e
b lo o d  B lood p la t e  from b lo o d  p la te  from
p l a t e .  enrichm ent b r o th . enrichm ent b r o th .

L ev e l 1 .  S t e r i l e  n h S tap h .
L evel 2 . S t e r i l e  S t e r i l e .
L evel 3 .  S t e r i l e .  S t e r i l e .

S t e r i l e . 
S t e r i l e . 
S t e r i l e .
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G3 2 , l e f t  h in d q u a r ter , C32 LH).

E xam ination o f  the m ilk .

T ota l c e l l
count P er ce n t­

Weeks (thou san ds a g e  o f M icro- E l e c t r i c a l
b e fo r e per ml .) g ra n u la r organism s c o n d u c t iv ity  

p r e s e n t , (x  10 mhos),s i  aught e r Lab • 1 Lab. 2 c e l l s .

28 40 Keg.
27 under 10 under 10 S t e r i l e
26 10 Keg.
25 10 Keg.
24 under 10 Keg.
23 30 K eg.
22 20 Keg.
21 30 Keg.
18 20 Keg.
17 10 Keg.
16 40 Keg• 44
15 under 10 30 • 2 n h Staph  

au reu s 38
14 under 10 50 22 S t e r i l e . 39
13 10 Keg.
12 80 Keg.
11 40 Keg.

8 under 10 Keg.
7 under 10 Keg.
6 20 30 3 n h Staph  

a u reu s,
4 d ip h th e r o id s  40

5 10 Keg.
4 40 Keg.
3 20 10 3 n h p a le  

S ta p h . aureus 39
2 10 10 1 h Staph.

1
0 days

40 30
30 15

a a r e a s ,
2 d ip h th e r o id s
Keg.
leg.

39

A sample tak en  a f t e r  th e 'a n im a l had heen  tr a n sp o r te d  
to  the a b a t t o ir  showed 1 9 0 ,0 0 0  c e l l s  p er  m l.,  8 p er  c e n t ,  
b e in g  gra n u la r  c e l l s .
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C32 LH. (C o n td .) .

M acroscopic ex a m in a tio n .

Teat c i s t e r n  -  sh a llo w  p o c k e ts  and lo b u le s  in  w a l l .

Gland c i s t e r n  -  g lo b e -sh a p ed ; lo b u le s  in  w a l l .

L evel 1 .  -  Areas A, B, 0 , D and E -  la c t a t in g ;  lo b u le s  
2.0mm. in  d ia m eter .

L evel 2 .  -  Areas A, B, 0, D and E -  la c t a t in g ;  lo b u le s  
2.0mm. in  d ia m eter .

L evel 3 .  -  Areas A, B and D -  la c t a t in g ;  lo b u le s  2.0mm. 
in  d ia m eter .

Areas G and E -  in v o lu te d ;  lo b u le s  0.5mm. in  
d ia m eter .

M icroscop ic  ex a m in a tio n .

D u cts . L o b u les .

Gland c i s t e r n . 16 /16 n orm al. 8 /16
8 /1 6

l a c t a t in g ;
in v o lu te d ;

norm al• 
norm al.

L e v e l 1 .  -  A. 16 /16 normal 1 6 /1 6 l a c t a t in g ; norm al.

G. 1 6 /1 6 normal 1 6 /16 l a c t a t in g ; normal •

D. 1 6 /1 6 normal 16 /16 la c t a t in g ; normal •

E. 1 6 /1 6 normal 8/16
8 /1 6

la c  ta  t i  n g ; normal • 
in v o lu te d ;  norm al; 
fo c u s  o f  round c e l l s  
in  one lo b u le .

L evel 2 .  -  A. 16 /16 normal 1 6 /1 6 la c t a t in g ; normal

G. 1 6 /1 6 normal 1 5 /16
1 /1 6

la c t a t in g ;
in v o lu te d ;

normal 
norm al.

> D. 1 6 /1 6 normal 16 /16 la c t a t in g ; normal

E. 1 6 /1 6  normal 14 /1 6
2 /1 6

la c t a t in g ;
in v o lu te d ;

normal 
norm al.

L e v e l 3 .  — A. 1 6 /1 6  normal 16 /1 6 la c t a t in g ; norm al.
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G32 LH (Contd.).
Microscopic examination. (Contd.).

D u cts .
L ev e l 3 .  -  G. 16 /1 6  normal

D. 16 /1 6  normal

E. 16 /16  normal

L o b u le s .
8 /1 6  la c t a t in g ;  norm al. 
8 /1 6  in v o lu te d ;  norm al.

1 6 /1 6  l a c t a t in g ;  norm al.

4 /1 6  la c t a t in g ;  norm al. 
1 2 /1 6  in v o lu te d ;  norm al.

Supramammary lymph node -  no abn orm ality  se e n .

Summary. -

D u cts , normal th rou gh ou t.

L o b u les , normal th rou gh ou t, 80$ l a c t a t i n g .t in v o lu te d .

Post-m ortem  c u ltu r e s  from t i s s u e s .

L ev el 1 .  

L ev e l 2 .  

L ev el 3 .

D ir e c t  
b lo o d  
p l a t e .

S t e r i l e

S t e r i l e .

S t e r i l e .

B lood  p la t e  from  
enrichm ent broth

S t e r i l e .

S t e r i l e .

S t e r i l e .

P o tassiu m  t e l l u r i t e  
b lo o d  p la t e  from  
enrichm ent b r o th .

S t e r i l e .

S t e r i l e .

S t e r i l e .
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C32, r i g h t  f o r e q u a r t e r f ( 02>2 R F ) .

E xam ination o f th e  m ilk*

T o ta l c e l l
count P e r c e n t-

Weeks (thousands ;age o f  M icro- E le c t r i c a l  
b e fo r e  p er  m l.)  g r a n u la r  organism s c o n d u c t iv ity

s la u g h te r  L a b .l L ab .2_____c e l l s . ____ p r e s e n t ,  (x  1Q~^ m h os).

28 40 Reg.
27 under 10 under 10 1 n h S tap h , 

a u reu s.
26 20 l e g .
25 40 R eg.
24 60 Reg.
23 under 10 Reg.
22 60 Reg.
21 10 Reg.
18 20 Reg.
17 10 Reg.
16 260 R eg. 42
15 40 50 56 2 n  h S tap h , 

a lb a s ,
2 d ip h th e r o id s

.

40
14 30 180 62 S t e r i l e . 38
13 30 Reg.
12 120 Reg.
11 180 Reg.

8 under 10 Reg.
7 50 R eg.
6 10 30 4 d ip h th e r o id s 40
5 60 R eg. 41
4 90 Reg. 42
3 50 40 8 n h S tap h .

au reu s,
7 d ip h th e r o id s 38

2 80 50 9 d ip h th e r o id s 40
1 130 190 43 6 n h S tap h , 

a u r e u s ,
6 d ip h th e r o id s

0 days 370 23

A sample tak en  a f t e r  th e  anim al had been  tr a n sp o r te d  
to  th e  a b a t t o ir  showed 210 ,0 0 0  c e l l s  per m l . ,  43 per c e n t ,  
b e in g  g r a n u la r  c e l l s .
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C32 RF. (Gontd.).
M acroseopio exam ination*

Teat c i s t e r n  -  sh a llo w  p o c k e ts  and lo h u le s  i n  w a l l .

Gland c i s t e r n  -  g lo h e -sh a p ed ; lo h o le s  i n w a l l .

L evel 1 .  -  Areas A, B and E -  la c t a t in g ;  lo h u le s  2.0mm. 
in  d ia m e ter .

Areas 0 and D -  in v o lu te d ;  lo h o le s  0.5mm. in  
d ia m eter .

L ev el 2 . -  Areas A, B and E -  l a c t a t in g ;  lo h o le s  2.0mm. 
in  d ia m e te r .

Areas 0 and D -  in v o lu te d ;  lo h o le s  0.5mm. in  
d ia m e ter .

L evel 3 . -  A reas A, B, G, D and E -  la c t a t in g ;  lo h u le s  
2.0mm. in  d ia m eter .

G o n c lo s io n . -

This was a q u arter  in  l a t e  l a c t a t io n ;  the lo h o le s  
p rotru d ed  l e s s  from the c o t  su r fa c e  than d id  th o se  o f  the  
r ig h t  h in d q u a rter .

M icroscop ic  ex a m in a tio n .

D u cts . L o h u les .

c i s t e r n . 1 6 /1 6  normal 4 /1 6
6 /1 6
6 /1 6

la c t a t in g ;
in v o lu te d ;
in v o lu te d ;
:flam m atory

normal 
normal 
p o s t - in  
in v o lu t io n

1 .  -  A. 16 /16  normal 1 6 /1 6 l a c t a t i n g ; norm al.

C. 1 6 /1 6  normal 6 /1 6
6/16
4 /1 6

la c t a t in g ;  
in v o lu te d ;  
in v o lu te d ;  
:flam m atory

norm al. 
norm al. 
p o s t - in ­
in v o lu t io n

D. 1 6 /1 6  normal 8 /1 6
4 /1 6
4 /1 6

la c t a t in g ;
in v o lu te d ;
in v o lu te d ;
:flam m atory

norm al. 
norm al. 
p o s t - in ­
in v o lu t io n

I . 16 /16  normal 1 5 /1 6
1 /1 6

la c t a t in g ;
in v o lu te d ;

norm alf 
norm al.
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032 BF. (C o n td .) .

M icroscop ic  ex a m in a tio n . (C on td .)

D u c ts . L o b u les .

L ev e l 2 .  -  A. 1 6 /1 6 n orm al. 1 5 /1 6
1 /1 6

la c t a t in g ;  
l a c t a t i n g ; 
a c u t e •

norm al. 
se v er e

0 . 1 6 /1 6 normal • 4 /1 6
1 0 /1 6

2 /1 6

la c t a t in g ;
in v o lu te d ;
in v o lu te d ;
: flam m atory

norm al. 
norm al. 
p o s t - in ­
in v o lu t io n

D. 1 6 /1 6 n orm al. 1 4 /1 6
2 /1 6

la c t a t in g ;  
in v o lu te d ;

norm al. 
norm al.

E . 1 6 /1 6 normal • 1 6 /1 6 la c t a t in g ; norm al.

L evel 3 .  -  A. 1 6 /1 6 norm al. 1 6 /1 6 la c t a t in g ; norm al.

0 . 16 /16 norm al. 16 /16 la c t a t in g ; norm al•
D. 1 6 /1 6 norm al. 1 5 /1 6

1 /1 6
la c t a t in g ;
la c t a t in g ;

norm al• 
m ild  acu te

E. 16 /16 norm al. 12 /16
4 /1 6

la c t a t in g ;
in v o lu te d ;

norm al• 
norm al.

Summary. -
D u cts , normal th ro u g h o u t. !
L o h u les , 73$ la c t a t in g ;  norm al.

2$  la c t a t in g ;  m ild  and se v e r e  a c u te .
17$  in v o lu te d ;  norm al.

8$ in v o lu te d ;  p o s t- in -f la m m a to r y  in v o lu tio n .;

Post-m ortem  c u ltu r e s  from  t i s s u e s .

D ir e c t  
b lood  
p l a t e •

B lood p la t e  from  
enrichm ent b r o th .

P otassium  t e l l u r i t e ;  
b lo o d  p la t e  from  
enrichm ent b r o th . S i

L ev e l 1 . S t e r i l e . n h S tap h . S t e r i l e .

L evel 2 . S t e r i l e . S t r e p .b o v is . S t e r i l e .

L evel 3 . S t e r i l e . S t e r i l e . S t e r i l e .
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032, right hin&quarter, (032, RH).
E xam ination o f the m ilk .

T ota l c e l l
count P e r c e n t- .

Weeks (thou san ds :age o f M icro- E le c t r i c a l
b e fo r e p er m l.) g ra n u la r organism s c o n d u c t iv ity

s 1 aught er  Lab•1 Lab • 2 c e l l s p r e s e n t ,  (x  IQ"4 mhos).

28 30 R eg.
27 under 10 under 10 S t e r i l e .
26 under 10 Reg.
25 30 Reg.
24 under 10 Reg.
23 under 10 Reg.
22 30 Reg.
21 under 10 Reg.
18 under 10 R eg. |
17 20 Reg. ;
16 20 Reg. i|
15 30 10 1 n h Staph , 

a lb u s .
14 under 10 50 3 n h S tap h . I; 

a lb u s  •
13 20 Reg. ' " ij:
12 10 R eg. ;i
11 10 Reg. ij1

8 30
7 30
6 10 30 4 d ip h th e r o id s
5 10
4 70
3 30 20 1 h Staph.

au reu s,
3 n h S taph , 

a u reu s. I
2 50 50 4 h S tap h .

a u reu s,
3 n h S taph , 

a u r e u s . J
1 80 30 20 6 d ip h th e r o id s
0 days 10 10 !

A sample taken  a f t e r  the anim al had been  tra n sp o rte d  
to  the a b a t to ir  showed 2 8 0 ,0 0 0  c e l l s  p er  m l.,  6 p er  c e n t ,  
b e in g  gran u lar  c e l l s .
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C32 RH. (C o n td .) .

M acroscopic ex a m in a tio n .

Teat c i s t e r n  -  sh a llo w  p o c k e ts  and lo h u le s  in  w a l l .

Gland c i s t e r n  -  g lo h e -sh a p ed ; lo h u le s  in  w a l l .

L evel 1 .  -  Areas A, B, C, D and E -  la c t a t in g ; lo h u le s
2 • Omm• in d ia m e ter .

L evel 2 . -  Areas A, B, C, D and E -  la c t a t in g ; lo h u le s
2.0mm. in d ia m e ter .

L evel 3 .  -  Areas A, B, C, D and E -  la c t a t in g ; lo h u le s
2 • Omm. in d ia m e te r .

C o n clu s io n . -

This was a normal q u arter  in  l a t e  l a c t a t io n ;  th e  
lo h u le s  p rotru d ed  more from th e  su r fa c e  than  d id  th ose  o f  
the r ig h t  fo r e q u a r te r .

M icroscop ic  ex a m in a tio n .

D u cts . L ohules*

Gland c i s t e r n . 1 6 /1 6 normal 4 /1 6
1 2 /1 6

la c t a t in g ;
in v o lu te d ;

normal • 
norm al•

L evel 1 .  -  C.. 1 6 /1 6 normal 15 /16
1 / l f j

la c t a t in g ;
in v o lu te d ;

norm al. 
norm al•

D. 16 /16 normal 16 /16 la c t a t in g ; norm al•

E. 16 /16 normal 16 /16 la c t a t in g ; normal •

L evel 2 .  -  A. 16 /16 norm al. 13 /16
3 /1 6

la c t a t in g ;  norm al, 
inv  o lu te d ; norm al; 
a g g r e g a tio n  o f  lympho- 
: c y te s  in  one lo h u le .

B. 1 6 /1 6 normal • 16 /1 6 la c t a t in g ; norm al.

-
C. 1 6 /1 6 norm al. 14 /16

2 /1 6
la  c t  a t i  n g ; norm al. 
l a c t a t in g ;  norm al; 
la r g e  numbers o f  e a s t  
e p i t h e l i a l  c e l l s  in  
a c i n i .

D. 16 /16  norm al. 1 6 /1 6 l a c t a t in g ; norm al.
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C32 RH. (Contd.).
Mieroseopio examination. (Contd.).

D ucts • L o b u les .

L ev e l 2 . -  E. 1 6 /1 6 norm al. 1 4 /16
S /16

la c t a t in g ;
in v o lu te d ;

n orm al. 
norm al.

L evel 3 .  -  A. 1 6 /1 6 normal • 1 2 /1 6
4 /1 6

l a c t a t i n g ; 
in v o lu te d ;

norm al. 
norm al•

C. 1 6 /1 6 norm al. 12 /16

4 /1 6

la c t a t in g ;  
e p i t h e l i a l  
in  4 /1 6 .  
in v o lu te d ;

norm al; 
c e l l s  c a s t

normal •

D. 1 6 /1 6 normal • 1 6 /1 6 la c t a t in g ;  
e p i t h e l i a l  
in  4 /1 6 .

norm al; 
c e l l s  c a s t

E. 1 6 /1 6 norm al. 8 /1 6

8 /1 6

la c t a t in g ;  norm al; 
a g g r e g a tio n  o f  lym pho- 
: e y te s  in  one lo b u le ,  
in v o lu te d ; norm al.

Supramammary lymph node -  no abn orm ality  se e n .

Summary. -

D u cts , normal th rou gh ou t.

L o h u les , normal th rou gh ou t, 92$ l a c t a t i n g .
8$ in v o lu te d .

Post-m ortem  c u ltu r e s  from t i s s u e s .  

D ir e c t
b lood  Blood p la t e  from
p l a t e .  enrichm ent b r o th .

L evel 1 .  S t e r i l e .  S t e r i l e .

L evel 2 .  S t e r i l e .  n h S tap h .

L evel 3 .  S t e r i l e .  S t e r i l e .

P otassium  t e l l u r i t e  
b lood  p la t e  from  
enrichm ent b r o th .

S t e r i l e .

S t e r i l e .

S t e r i l e .



II#

Animal No* 033,

Summary o f the main fea tu res  o f each quarter o f the udder* 

033 LP. Normal*

033 LH. Pos t-in flam m ato ry in v o lu tio n *

033 BF* Severe acute lo b u la r m a s titis *

033 EH* Normal*
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Animal Ho. 033,
A yrsh ire  h e i f e r ,  B asket Ho. 23 A, T .T .F . 44 -  5029 . 

C alved 1 3 /8 /4 9 ;  s la u g h te r e d  1 5 /3 /5 0 ,  30 weeks a f t e r  
c a lv in g .  Udder fr o z e n  1 5 /3 /5 0  and examined 1 6 /3 /5 0 .

H is to r y : -

9 /3 /5 0 ,  6 days B efore  s la u g h te r  -  a l l  q u arters m ilk in g  
e v e n ly ;  r ig h t  fo r e  t e a t  warm; s l i g h t  c l o t s  in  
fo r e -m ilk  from r ig h t  fo r e q u a r te r .
1 3 /3 /5 0 ,  2 days B efore s la u g h te r  -  no abnorm ality  seen  
in  m ilk or f e l t  in  q u a rter .
1 4 /3 /5 0 ,  1 day B efore  s la u g h te r  -  m ilk in g  e v e n ly  in  a l l  
q u a r te r s , m ilk  from in d iv id u a l q u a rters measured in  t a l l  
g la s s  j a r ; -  LF. 8 i n s . ,  LH. 9 i n s . ,  RF. , 8 i n s . ,
RH. 8 i n s . #
D a ily  m ilk  y i e l d ,  2 7 /2 /5 0  -  24 IB s . m ilk  reco rd  from  
d ate o f  c a lv in g  to  2 5 /2 /5 0  -  500 g a l lo n s .

033, l e f t  fo r e q u a r te r , (C 33 L F ).

E xam ination o f th e  m ilk .

T ota l c e l l
count P er ce n t­Wee k s ( thousands a g e  o f M icro- E le c t r i c a l

B efore p er m l . ) g ra n u la r organism s c o n d u c t iv ity  
p r e se n t  (x  10 m hos).s la u g h ter - L aB .l Lab. 2 c e l l s

29 20 50 40 6 h S tap h , 
aureus

28 under 10 10 3 h S tap h .
a u r e u s ,
3 d ip h th e r o id s

26 10 10 S t e r i l e

25

24

23
22

21
20
19

under 10 

10

under 10 
10

under 10 
50 
40

10 2 diphtheroids
4 n h S tap h , 
aureus

10 diphtheroids

S t e r i l e
1 n h S tap h , 
a u r e u s ,
7 d ip h th e r o id s
5 d ip h th e r o id s
2 dAphtbOEoids
S t e r i l e

40
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033  LF* (C ontd*)*

E xam ination  o f  th e  m ilk* (Contd* )♦

T o ta l c e ll  
count

Weeks ( thous ands 
before per m l*) 

slaughter Lab»l Lab*2

Percent­
a g e  o f 
granular 

c e lls *

Itic ro — E le c tr ic a l 
organisms co ndu ctiv ity  
present (x  10"4 irihos)*

18 S te r ile 41
17 under 10 4 diphtheroids 38
16 under 10 under 10 S te r ile 38
15 ' under 10 under 10 50 h* Staph* 

albus 40
14 under 10 under 10 1 n h Staph* 

aureus
15 10 S te r ile
12 under 10 5 n h Staph* 

aureus
10 under 10 25 n h Staph* 

aureus*
5 d iphtheroids

9 under 10 3 diphtheroids
8 under 10 12 n h Staph* 

aureus*
18 d iphtheroids

7 30 under 10 10 n h Staph*
aureus*
8 d iphtheroids

6 10 under 10 4 d iphtheroids 40
5 - 50 20 3 sm all n h pale

Staph* aureus
4 70 under 10 3 n h Staph* 

albus *
1 d iphtheroid 43

3

2

50

40 10

4 n h Sta$h» 
aureus*
6 d iphtheroids  
24 diphtheroids

38

8 days 10 under 10 1 d iphtheroid
5 days under 10 2 n h Staph* 

aureus
2 days 20 under 10 S te r ile
0 days 50 under 10 2 n  h p a le  

Staph* aureus, 
5 diphtheroids 36
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C33 LF (Contd*}•
E xam ination o f  th e  m ilk . (Contd.).

A sample ta k en  a f t e r  the animal had been tra n sp o r te d  
to the a b a t to ir  showed 4 0 0 ,0 0 0  c e l l s  p er  m l . ,  60 per c e n t ,  
b ein g  gran u lar  c e l l s .

M acroscopic ex a m in a tio n .

Teat c i s t e r n  -  no pockets in  w a l l ;  few  lo b u le s  in  upper
p a r t .

Gland c is t e r n  -  g lo b e  shaped; lo b u le s  in  w a l l .

L ev e l 1 . -  Areas A, B, C, D and E -  l a c t a t in g ;  lo b u le s
3 .0  mm. in  d iam eter .

A reas A,. B, C, D and E -  l a c t a t in g ;  lo b u le s
3 .0  mm. in  d iam eter .

A reas A, B, D, D and E -  l a c t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

Summary.- T his was a normal l a c t a t in g  q u a r te r .

M icroscop ic  exam in ation . 

D u cts .

Gland c i s t e r n .  1 6 /1 6  normal 16 /16  

L e v e l .  1 -  A. 16 /16  normal 16 /16

C. 16 /16  normal 14/16
2 /16

D. 1 6 /1 6  normal 16/16

E. 1 6 /1 6  normal 16 /16

L evel 2 -  A .l  1 6 /1 6  normal 16 /16  
A .2 1 6 /1 6  normal 16 /16

C. 16 /1 6  normal 15 /16  
few  e a s t  1 /1 6  
e p ith ­
e l i a l  
c e l l  in  the  
lum ina .

L o b u le s .

l a c t a t in g ;  norm al; 
few , sm all lam in ated  
corpora am ylacea.

la c t a t in g ;  norm al; 
few , sm all lam in ated  
corpora am ylaeea.

la c t a t in g
in v o lu te d

la c t a t in g

la c t a t in g

la c t a t in g
la c t a t in g

la c t a t in g
in v o lu te d

normal
normal

normal

normal

normal
normal

normal
normal

■



C33 LF (Contd.)
Microscopic examination. (Contd.).

D u cts . L obules

L evel 2 . -  D. 1 6 /1 6  normal 16 /16  la c t a t in g ;  normal

2* 1 6 /1 6  normal 1 6 /1 6  la c t a t in g ;  norm al;
lym p h ocy tic  a g g r e g a tio n  ;j 
in  one lo b u le .  |

L evel 3 .  -  A. 1 6 /1 6  normal 1 6 /1 6  la c t a t in g ;  norm al;
lym p h ocytic  a g g r eg a tio n  
in  one lo b u le .

C. 16 /16  normal 1 6 /1 6  la c t a t in g ;  norm al;
ly m p h o cy tic  a g g r e g a tio n  
in  one lo b u le .

D. 16 /16  normal 16 /16  la c t a t in g ;  normal;
c a s t  e p i t h e l i a l  c e l l s  in  

a c in i

E. 16 /16  normal 16 /16  la c t a t in g ;  normal

L o b u les , normal th rou gh ou t, 97fo  l a c t a t i n g .
3 fo  in v o lu te d .

Post-m ortem  c u ltu r e s  from t i s s u e s .

Summary

D uets normal throughout

D ir e c t
b lo o d  B lood p la t e  from
p l a t e .  enrichm ent broth

P otassium  t e l l u r i t e :■ 
blood  p la t e  from  
enrichm ent b r o th .

L evel 1 .  S t e r i l e S t e r i l e S t e r i l e

L evel 2 . S t e r i l e S t e r i l e S t e r i l e

L evel 3 .  * S t e r i l e S t e r i l e S t e r i l e



118

0 3 3 , l e f t  h in d g u a r te r , (033  LH)*

Examination o f the m ilk*

T o ta l c e ll
count P ereen t-

Weeks (thousands : age o f M icro­
be fo re  per m l*) g ranu lar organisms

slaughter L a b *l Lab* 2 c e lls , present

E le c tr ic a l 
co n d u ctiv ity  
(x IQ"4 mhos)*

29 under 10 70
28 under 10 under 10
27 under 10 under 10
26 20 10

25 10 10
24 under 10
23 under 10
22 20
21 under 10
20 30

19 10
18
17 tinder 10

16 under 10 under 10

15 30 10

14 70 under 10
13 under 10
12 under 10 under 10

10 10
9 20

8 under 10

3

10 under 10

30 under 10

SO

35 S te r ile  
S te r ile  
S te r ile  
1 n h Staph*
albus
S diphtheroids  
S te r ile  
1 d iphtheroid  
S te r ile  
S te r ile
1 n h Staph* 
aureus 47 
S te r ile
S te r ile  40
2 n h Staph* 
albus,
3 d iphtheroids 40
Few n h Staph* 
aureus 38
11 n h Staph* 
aureus,
3 d iphtheroids 42
S te r ile
S te r ile
2 n h Staph*
aureus,
1 d iphtheroid  
S te r ile  
1 n h Staph* 
aureus,
1 d iphtheroid
2 n h S t aph* 
aureus,
2 diphtheroids  
28 n h Staph* 
aureus,
8 diphtheroids  
1 n h Staph* 
aureus,
1 d iphtheroid  39
8 n h Staph* 
aureus 39



C33 LH (Contd.)•
E xam ination o f  the m ilk . (C on td .)
 To Lai g e ld -------------

cou n t P e r c e n t-
Weeks (thou san d s :age o f  M icro- E le c t r i c a l
"before p er  m l.)  g r a n u la r  organism s c o n d u c t iv ity

s la u g h te r  L a h .l  L ab .2 c e l l s .  p r e se n t  (x  IQ"4 mhos).

4 20 under 10 1 n h Staph, 
aureus 40

3 40 1 n h S tap h .
a u reu s,

1 n h P a le
S tap h .au reu s 38

2 70 40 50 1 d iphthero id -

8 days 10 under 10 3 n h Staph.
a u r e u s ,

4 diphtheroids
5 days under 10 1 n h P a le

S tap h .au reu s i

2 days 10 under 10 2 n h P ale
S tap h , aureus 36

0 days 10 60 15 S t e r i l e

A aample tak en  a f t e r  th e  anim al had "been tr a n sp o r te d  
to th e  a b a t to ir  showed 2 6 0 ,0 0 0  c e l l s  p er  m l . ,  37 p er  c e n t ,  
being  g ra n u la r  c e l l s .

M acroscopic exam in ation .

Teat c i s t e r n  -  no lo b u le s  or p o c k e ts  in  w a l l .

Gland c i s t e r n  -  g lo b e -sh a p ed ; lo b u le s  in  w a l l .

L evel 1 .  -  Areas A, B, C, D and E -  l a c t a t in g ; lo b u le s
3 .Omm. in d ia m eter .

L evel 2 . -  Areas A, B, C, D and E -  la c t a t in g ; lo b u le s
3.0mm. in d ia m eter .

L ev e l 3 .  -  Areas A, B, C, D and E -  la c t a t in g ; lo b u le s
3 • Omm. in d ia m eter .

C o n c lu s io n . -

This was a normal lactating quarter.



-  120 -

C33 LH (Contd.).
M icroscop ic  ex a m in a tio n .

D u cts . L o b u les .

Cland c i s t e r n .  16 /16  normal 12 /16  l a c t a t in g ;  normal
2 /1 6  in v o lu te d ;  normal
2 /1 6  in v o lu te d ;  p o s t - in -

:flam m atory in v o lu t io n .

L evel 1 .  -  A. 1 6 /1 6  normal 1 5 /1 6  la c t a t in g ;  norm al.
1 /1 6  in v o lu te d ;  normal

C. 1 6 /1 6  normal 10 /16  la c t a t in g ;  normal
4 /1 6  in v o lu te d ;  normal
2 /16  in v o lu te d ;  p o s t - in -

rflam matory in v o lu t io n .

D. 1 6 /1 6  normal 1 5 /1 6  la c t a t in g ;  normal
l / l 6  in v o lu te d ;  normal

„E. 16 /1 6  normal 1 2 /1 6  la c t a t in g ;  normal
4 /1 6  in v o lu te d ;  p o s t - in -

:flam m atory in v o lu t io n ;  
few  polym orphs in  
d u c tu le s .

L evel 2 . -  A. 1 6 /1 6  normal 16 /16  la c t a t in g ;  norm al;
lym p h ocy tic  a g g r e g a tio n  
in  one l o b u le •

G. 1 6 /1 6  normal 14 /16  la c t a t in g ;  norm al.
2 /1 6  in v o lu te d ;  norm al.

D. 16 /16  normal • 16 /16  la c t a t in g ;  norm al.
lym p h ocytic  a g g r eg a tio n  
in  two lo b u le s .

E . 16 /16  normal 1 6 /1 6  la c t a t in g ;  norm al;
lym p h ocytic  a g g r e g a tio n  
in  two lo b u le s .

L ev e l 3 .  -  A. 16 /16  normal 12 /16  la c t a t in g ;  norm al.
4 /1 6  in v o lu te d ;  norm al.

C. 16 /16  normal 1 5 /1 6  la c t a t in g ;  norm al.
1 /1 6  in v o lu te d ;  norm al.
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033 LH (Contd.).
Microscopic examination. (Contd,).

D u cts . L o b u les .

L evel 3 .  -  D. 1 6 /1 6  normal 16 /16  la o t a t in g ;  normal

E. 1 6 /1 6  normal 10 /16  la o t a t in g ;  normal
6 /16  in v o lu te d ;  p o s t - in -

:flam m atory in v o lu t io n ;  
few  polym orphs in  
d u c tu le s .

Supramammary lymph node -  Ho ab n orm ality  s e e n .

Summary• -

D u cts , normal th rou gh ou t.

L o b u les , 6J& in v o lu te d ;  p o st-in fla m m a to ry  in v o lu t io n ;  
•a cu te  exudate in  p a r t s .

84$> la c t a in g ;  normal 
10fo in v o lu te d ;  normal

Post-m ortem  c u ltu r e s  from t i s s u e s .

D ir e c t  
b lood  
p l a t e .

B lood p la te  from  
enrichm ent b ro th .

P otassium  t e l l u r i t e  
b lood  p la t e  from  
enrichm ent b r o th .

L evel 1 .  - S t e r i l e . S t e r i l e . S t e r i l e .

L evel 2 . S t e r i l e . S t e r i l e . S t e r i l e .

L evel 3 . S t e r i l e . S t e r i l e  • S t e r i l e .
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C 33, r ig h t  fo re q u a r te r*  (C33 RP)* 

E xam ination o f  th e  m ilk*

Weeks
b e fo r e

T o ta l  c e l l  
cou n t  

(th ou san d s  
p e r  m l*)

P e r c e n t -  
:a g e  o f  
gran u lar  

c e l l s *

K ic r o -
organism s

E l e c t r i c a l  
c o n d u c t iv i ty  
(x  1CT4

29 20 20 S t e r i l e
28 under 10 under 10 6 h  Staph* 

aureus
27 under 10 t*01

10 3 h Staph* 
aureus

26 under 10 under 10 6 n  h Staph* 
aureus

25

24

under

under

10

10

10 I n k  Staph*  
a u reu s,
1 n  h Staph*  
a lb u s ,
1 d ip h th e r o id  
S t e r i l e

23 20 S t e r i l e
22 under 1© 1 n h Staph* 

a u r e u s ,
20 d ip h th e r o id s

21

20

under 1©

20

1  n  h Staph*  
a u r e u s ,
5 d ip h th e r o id s
2 n  h  Staph* 
aureus 42

19 under 1© 8 d ip h th e r o id s
18 S t e r i l e 40
17 under 10 S t e r i l e 40
16 under 10 under 10 S t e r i l e 57
15 under 10 10 S t e r i l e 42
14 20 20 S t e r i l e
13 under 10 S t e r i l e
12

i o

under

under

10

10

under 10 2 n h Staph* 
aureus
1 d ip h th er o id

9 under 10 14 d ip h th e r o id s
8 under 10 5 d ip h th e r o id s
7 10 under 10 5 n  h Staph*

a u reu s,
14 d ip h th e r o id s

6 under 10 under 10 5 d ip h th e r o id s
5 under 10 20 5  d ip h th e r o id s

-4 10 under 10 32 2 d ip h th e r o id s 40



C33 RP (Contd*)
Examination of the milk* (Contd* )•

T o ta l c e ll
count Percent*

Weeks (thousands : age o f M icro— E le c tr ic a l 
before per m i*) granu lar organisms co n d u ctiv ity

slaughter L a b *l Lab*2 c e lls * present (x  10~4 mhos)*

3 70 21 diphtheroids 39
2 800 610 66 30 diphtheroids
8 days 320 210 78 25 diphtheroids
5 days 240 77 7 d iphtheroids
2 days 240 230 73 24 diphtheroids 35
0 days 290 220 62 12 diphtheroids

A sample taken a fte r  the animal had been transported  
to  the a b a tto ir showed 4 ,950 ,000 c e lls  per m l*, 80 per 
cent* being granu lar c e lls *

Macroscopic exam ination*

Teat c is te rn  -  no pockets;
ro s e tte *

lobules extending almost to

Cland c is te rn  -  globeshaped; lobules in  w a ll*

Level 1. -  Areas A, 3 , C, B and E -  la c ta tin g ; lobules
5,0mm* in  diam eter; s lig h tly  darker in
co lour than those o f h indquarter*

Level 2* -  Areas A, B , C , B and E — la c ta tin g ; lobules
5*0mm* in  diam eter; s lig h tly  darker in
colour than those o f h indquarter*

Level 3* -  Areas A, B , C , B and E -  la c ta tin g ; lobules
3* Omm* in  diam eter; s lig h t ly  darker in
colour than those o f the h indquarter*

Conclusion* -

This quarter had the appearance o f a normal la c ta tin g  
q u a rte r, but the lobules were s lig h tly  darker than those o f 
the r ig h t h indquarter*



- 124 -

C33 RF (Contd.).
Microscopic examination.

D u c ts .

G-land c i s t e r n .  1 6 /1 6  norm al 15 /16
1 /1 6

L eve l 1 .  -  A. 16/16  norm al 1 6 /1 6  l a c t a t i n g ;  norm al

L o b u le s .

l a c t a t i n g ;  norm al 
i n v o lu t e d ;  norm al

0 .  1 6 /1 6  norm al 1 2 /1 6
4 /1 6

D. 1 6 /1 6  no rm al 11 /16
1 /16

4 /1 6

E . 1 6 /1 6  norm al 13 /16
3 /16

L e v e l  2 .  -  A. 1 6 /1 6  norm al 15 /16
1 /1 6

0 . 1 6 /1 6  norm al 12 /16
4 /1 6

D. 16 /16  norm al 1 5 /16

1 /1 6

E . 1 6 /1 6  norm al 1 6 /1 6

L e v e l  3 .  -  A. 1 6 /1 6  norm al 1 5 /16
1 /1 6

l a c t a t i n g ;  norm al 
l a c t a t i n g ;  m odera te  
a c u t e ;  s u p p r e s s io n  i n  
one a r e a  with, v a c u o l a t e d  
e p i t h e l i u m .

l a c t a t i n g ;  norm al 
l a c t a t i n g ;  f o c a l  
m o d era te  a c u t e . 
i n v o l u t e d ;  p o s t - i n -  
j f la m m a to ry  i n v o l u t i o n ;  

po ly m orphs  i n  d u c t u l e s .

l a c t a t i n g ;  no rm al 
l a c t a t i n g ;  f o c a l  
m odera te  a c u t e .

l a c t a t i n g ;  norm al 
i n v o l u t e d ;  norm al

l a c t a t i n g ;  norm al 
i n v o l u t e d ;  p o s t - i n ­
f l a m m a to r y  i n v o l u t i o n ;  
po lym orphs i n  d u c t u l e s .

l a c t a t i n g ;  n o rm al;  
p e riv  as cu ia r clymphocyt ic
a g g r e g a t i o n  i n  one 
l o b u l e .
invo 1 u t  e d ; norm al

l a c t a t i n g ; n o rm a l ; 
p e r i v a s c u l a r  ly m p h o c y t ic  
a g g r e g a t i o n  i n  one 
l o b u l e .

l a c t a t i n g ;  n o rm a l ,  
i n v o l u t e d ;  n o rm a l .
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C33RF ( C o n t d . } .

Microscopic examination. (Conti.)
D u c ts .  L o t o l e s .

L ev e l  3 . - 0 *  1 6 /1 6  norm al 16 /16  l a c t a t i n g ;  n o rm a l ;
v e ry  sm a ll  p e r i v a s c u l a r  
ly m p h o c y t ic  a g g r e g a t i o n  
i n  one l o b u l e .

D. 1 6 /1 6  norm al 14 /16  l a c t a t i n g ;  norm al
1 /1 6  l a c t a t i n g ;  m od era te  

a c u t e ;  s u p p r e s s io n  
w i.th  v a c u o la t e d  
e p i t h e l i u m .

1 /16  i n v o l u t e d ;  no rm al

E . 16 /1 6  norm al 1 3 /1 6  l a c t a t i n g ;  norm al
a g g r e g a t i o n  o f
ly m p h o c y te s  i n  one 
l o b u l e .

3 /1 6  i n v o l u t e d ;  norm al

Summary. -

D u c ts ,  norm al t h r o u g h o u t .

L o h u le s ,  84:fo l a c t a t i n g ;  norm al
A$> l a c t a t i n g ;  m odera te  a c u t e ;  s u p p r e s s io n  
■’  ̂ i n  p a r t s .
8 fo i n v o l u t e d ; ,  norm al
4 $  i n v o l u t e d ;  p o s t - i n f la m m a to r y  i n v o l u t i o n ;  

a c u te  e x u d a te  i n  d u c t u l e s .

P o s t-m o r tem  c u l t u r e s  from  t i s s u e s .

D i r e c t  P o ta s s iu m  t e l l u r i t e
b lo o d  Blood p l a t e  from  b lo o d  p l a t e  from
p l a t e  e n r ic h m e n t  b r o t h  e n r ic h m e n t  b r o t h .

L e v e l  1 S t e r i l e  S t e r i l e  S t e r i l e
L ev e l  2 S t e r i l e  S t e r i l e  S t e r i l e
L ev e l  3 ; S t e r i l e  S t e r i l e  S t e r i l e
L ev e l 1 REs n  h S ta p h ,  n  h S ta p h .  n  h S ta p h .

h I n  t a k i n g  th e  spec im en  from  L ev e l  1 o f  t h e  r i g h t  
h i n d q u a r t e r  th e  d r i l l  p e n e t r a t e d  r i g h t  f o r e q u a r t e r .
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C33, right hindquarter, (033, RH).

Examination of the milk.
P o ta l  c e l l  

co u n t
Weeks ( th o u s a n d s  
b e fo r e  p e r  m l . )  

s l a u g h t e r  Lab .1 Lab2

P e r c e n t -
:age o f  M ic ro -  E l e c t r i c a l  
g r a n u l a r  o rg an ism s c o n d u c t i v i t y  

c e l l s  p r e s e n t ,  (x 10“ ^ mhos)

29 30 20 S t e r i l e
28 u n d e r 10 10 S t e r i l e
27 u n der 10 u n d e r  10 S t e r i l e
26 u n d e r 10 u n d e r  10 1 n h S ta p h ,  

a u r e u s
25 u n der 10 u n d e r  10 S t e r i l e
24 u n d e r 10 S t e r i l e
23 10 S t e r i l e
22 u n der 10 3 n  ,h S ta p h ,  

a u r e u s
21 u n d e r 10 8 n  h S ta p h ,  

a u r e u s
20 40 2 n  h S ta p h .

a u r e u s , •
1 d i p h t h e r o i d 45

19 under 10 S t e r i l e
18 , S t e r i l e 40
17 u n d e r 10 S t e r i l e
16 20 u n d e r  10 S t e r i l e
15 u n d e r 10 u n d e r  10 30 h S ta p h ,  

a l b u s .
14 20 u n d e r  10 18 n  h S ta p h ,  

a u r e u s ,
8 d i p h t h e r o i d s

13 und er 10 S t e r i l e
12 20 u n der  10 S t e r i l e
10 u n d e r 10 S t e r i l e

9 u n der 10 1 n  h S taph  * 
a u re u s

8 20 1 n  h S ta p h ,  
a u re u s

7 20 30 2 n  h S ta p h .
a u r e u s ,

14 d i p h t h e r o i d s
6 u n d e r 10 u n d e r  10 2. n  h S ta p h ,  

a u r e u s 39
5 20 u n der  10 S t e r i l e 39
4 u n d e r 10 u n d e r  10 1 n  h S ta p h .

20
a u r e u s 40

3 1 d i p h t h e r o i d 39
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C33 RH (Contd.).

Examination of the milk. (Contd.).
T o ta l  c e l l  

c o u n t
Weeks ( th o u s a n d s  
b e f o r e  p e r  m l . )  

s l a u g h t e r  L a b . l  L a b .2

P e r c e n t ­
a g e  o f  M ic ro -  E l e c t r i c a l  

g r a n u l a r  o rg a n ism s  c o n d u c t i v i t y  
c e l l s  p r e s e n t .  (x 10“ 4 mhos)

2 50 10 
8 days  underlO  u n d e r  10 
5 days u n d e r  10
2 days 20 50

0 days 10 u n d e r  10

1  &iphtifc$]RQiKi 
3 diph there* id  a
S t e r i l e  
1 n  h S ta p h .

a lb u s
S t e r i l e

34

A sample t a k e n  a f t e r  th e  an im al had  b e en  t r a n s p o r t e d  
to  the  a b a t t o i r  showed 1 9 0 ,0 0 0  c e l l s  p e r  m l . ,  33 p e r  c e n t • 
b e in g  g r a n u l a r  c e l l s .

M acroscop ic  e x a m in a t io n .

T ea t  c i s t e r n  -  no p o c k e t s  i n  w a l l ;  l o b u l e s  e x te n d in g
a lm o s t  to  r o s e t t e .

G-land c i s t e r n  -  g lo b e - s h a p e d ;  l o b u l e s  i n w a l l .

L ev e l  1 .  -  A reas  A, B, C, 33 and  E -  l a c t a t i n g ;
3.0mm. i n  d i a m e t e r .

L e v e l  2 .  A reas  A, B, C, 33 and  E -  l a c t a t i n g ;
3.0mm. i n  d i a m e te r .

L eve l 3 .  -  A reas  A, B, C, 33 and  E -  l a c t a t i n g ;
3.0mm. i n  d i a m e t e r .

C o n c lu s io n .  -

This quarter was normal and lactating.

l o b u l e s

l o b u l e s

l o b u l e s
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033 EH (O o n td . )

M ic ro sc o p ic  e x a m in a t io n .  

D u c t s . L o b u le s .

Gland c i s t e r n  1 6 /1 6  norm al 1 2 /1 6  l a e t a t i n g
4 /1 6  i n v o lu t e d

L ev e l 1 .  -  0 .  16 /16  norma 12/16  l a e t a t i n g  
4 /1 6  i n v o lu t e d

D. 16 /16  norm al 1 2 /1 6  l a e t a t i n g
4 /1 6  i n v o lu t e d

E.  1 6 /16  no rm al 15 /16  l a e t a t i n g
l / l 6  i n v o lu t e d

L evel 2 .  -  A. 16 /16  norm al 15 /16  l a e t a t i n g
l / l 6  i n v o lu t e d

C. 16/16  norm al 1 6 /1 6  l a e t a t i n g

norm al 
norm al

norm al 
norm al

norm al . 
norm al

norm al 
norm al

norm al 
norm al

norm al

D. 16/16  norm al 1 5 /1 6  l a e t a t i n g ;  norm al;,
s m a l l  a g g r e g a t i o n  o f  
ly m p h o c y te s  i n  one 
l o b u l e .

1 /1 6  i n v o l u t e d ;  norm al

£ •  1 6 /16  norm al 16 /1 6  l a e t a t i n g ;  no rm al

L ev e l  3 .  -  A. 1 6 /1 6  norm al 1 3 /1 6  l a e t a t i n g ;  n o rm al;
s m a l l  a g g r e g a t i o n  o f  
ly m p h o c y te s  i n  one 
l o b u l e .

3 /16  i n v o l u t e d ;  n o rm a l .

G. 1 6 /1 6  norm al 12 /16  l a e t a t i n g ;  n o rm a l;
sm a l l  a g g r e g a t i o n  o f  
ly m p h o c y te s  i n  one 
l o b u l e .

4 /1 6  i n v o l u t e d .

D. 16 /16  norm al 16 /16  l a e t a t i n g ;  norm al

E . 16 /16  norm al 16 /16  l a e t a t i n g ;  norm al

Supramammary lymph node -  No a b n o r m a l i t y  s e e n .



C33 RH (Contd.).

M icro so o p io  e x a m in a t io n .  ( C o n t d . ) .

Summary. -

D u c ts ,  normal t h r o u g h o u t .

L o b u le s ,  norm al th r o u g h o u t ,  89 fo  l a e t a t i n g .
11$ i n v o l u t e d .

P o s t-m o rtem  c u l t u r e s  from  t i s s u e s .

D i r e c t  P o ta s s iu m  t e l l u r i t e
b lo o d  Blood p l a t e  f rom  b lo o d  p l a t e  f ro m
p l a t e .  e n r ic h m e n t  b r o t h  e n r ic h m e n t  b r o t h .

a:
L ev e l  1 .  n  h S ta p h ,  n  h S ta p h .  n  h S ta p h .

L eve l 2 .  S t e r i l e .  S t e r i l e .  S t e r i l e .

L e v e l  3 .  S t e r i l e .  S t e r i l e .  S t e r i l e .

be I n  t a k i n g  th e  sp ec im en  from L ev e l  1 o f  t h i s  
q u a r t e r  th e  d r i l l  p e n e t r a t e d  th e  r i g h t  f o r e q u a r t e r .



Anim al Ho* 655#

Summary o f t&e main fea tu res  o f eaeH q uarter o f tbe udder* 

035 LP# Formal*

055 LH* K o iaa l*

055 BP* B lin d  quarter*

055 EH* Normal*
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Animal No. 035.
A y r s h i r e  h e i f e r ,  A u c h in c ru iv e  No. 3 3 ,  B orn  2 / 2 /4 7 ;  

c a l v e d  2 6 /1 1 /4 9 ;  s l a u g h t e r e d  2 9 /3 /5 0 ,  17 weeks a f t e r  
c a l v i n g .  U dder f r o z e n  2 9 /3 /5 0  and exam ined 3 0 / 3 / 5 0 .

035, l e f t  f o r e q t e r t e r , (035 L F ).

E x a m in a t io n  o f  th e  m i lk .

Weeks
b e fo r e

T o ta l  c e l l  
c o u n t  

( th o u sa n d s  
p e r  m l . )  

. a b . l  L ab . 2

M ic ro -
P e r c e n t  -  
;age  o f

g r a n u l a r  o rg an ism s  c o n d u c t i v i t y  
c e l l s .  p r e s e n t ,  (x  1 0 "^  mlirto'

E l e c t r i c a l  
i v i t ;  
m h o s) .

10 10 Neg.
8 u n d e r 10 u n d e r 10 Neg. 34
7 u n d e r 10 2 d i p h t h e r o i d s 38 ;
*2f un de r 10 Neg.
6 u n d e r 10 10 1 d i p h t h e r o i d 36
s i 30 u n d e r 10 1 d i p h t h e r o i d 37
5 u n d e r 10 un d e r 10 2 d i p h t h e r o i d s 38
4 10 u n d e r 10 S t e r i l e .
3 20 Neg. 38
2 10 Neg. 42
6 d ay s  under 10 u n d e r 10 10 d i p h t h e r o i d s 40
0 d ays 30 70 78

A sam ple t a k e n  a f t e r  th e  an im al had b e e n  t r a n s p o r t e d  
to  the a b a t t o i r  showed 34 0 ,0 0 0  c e l l s  p e r  m l . ,  68 p e r  c e n t ,  
b e in g  g r a n u l a r  c e l l s .

M acroscop ic  e x a m in a t io n .

T ea t  c i s t e r n  -  Many l o b u l e s  i n  w a l l .
G land  c i s t e r n  -  G lo b e -sh a p e d ;  many l o b u l e s  i n  w a l l .

L ev e l 1 .  -  A reas  A, B, 0, D a n d  E -  l a e t a t i n g ;  l o b u l e s  
3.0mm. i n  d i a m e te r .

L e v e l  2 .  -  A reas A, B, G, D and  E -  l a e t a t i n g ;  l o b u l e s  
3.0mm. i n  d i a m e te r .

L e v e l  3 .  -  A reas  A, B, G, ,D and E -  l a e t a t i n g ;  l o b u l e s  
3.0mm. i n  d i a m e t e r .

G o n c lu s io n .  -

This was an overstocked quarter in full lactation.
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G35 LF. (Gontd.).
M ic ro sc o p ic  e x a m in a t io n .

D u c ts .  L o b u le s .

Gland c i s t e r n .  16 /16  n o rm a l .  16 /16  l a e t a t i n g ;  n o rm a l;
c a s t  e p i t h e l i a l  c e l l s  
i n  a c i n i  and d u c t u l e s .

L evel 1 .  -  A. 16 /16  n o rm a l .  16 /16  f u l l  l a c t a t i o n ;  norm al.

C. 1 6 /1 6  n o rm a l;  1 6 /1 6  f u l l  l a c t a t i o n ;  norm al.
c a s t  e p -  

: i t h e l i a l  
c e l l s  i n - t h e  
lum inhes.

D. 16 /16  n o rm a l .  16 /16  f u l l  l a c t a t i o n ;  norm al;
ly m p h o c y t ic  fo c u s  i n  
i n t e r a c i n a r  t i s s u e  i n  
one l o b u l e .

E . 1 6 / l 6  n o rm a l ;  16 /16  f u l l  l a c t a t i o n ;  normal.
e a s t  e p -  

j i t h e l i a l  
c e l l s  in ~  the  

; (Lominhs c .

Summary. -

J fu e ts ,  norm al th r o u g h o u t .

L o b u le s ,  norm al th r o u g h o u t ,  l a e t a t i n g .

P o s t-m o rtem  c u l t u r e s  from  t i s s u e s .

D i r e c t  P o ta s s iu m  t i . l u r i t e
b lo o d  B lood p l a t e  f rom  b lo o d  p l a t e  from
p l a t e .  e n r ic h m e n t  b r o t h .  e n r ic h m e n t  b r o t h .

L eve l 1 .  S t e r i l e  S t e r i l e .  S t e r i l e .
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G35, left hindquarter, (035 LH).
E x a m in a t io n  o f  th e  m ilk*

T o ta l  c e l l
c o u n t  P e r e e n t -

\7eeks ( th o u s a n d s  :age  o f  M ic ro -  E l e c t r i c a l
b e fo r e  p e r  ml*) g r a n u l a r  o rg a n ism s  c o n d u c t i v i t y

s l a u g h t e r  L a b .1  L a b .2 c e l l s _____p r e s e n t ,  (x 1 0 "^  mhos)

10 under 10 Beg.
8 20 Neg. 34
7 u n d e r  10 20 S t e r i l e . 38
e i 20 Neg •
6 10 10 35 d i p h t h e r o i d s 38
5J- u n d e r  10 u n d e r 10 2 d i p h t h e r o i d s 37
5 10 under 10 12 d i p h t h e r o i d s 38
4 u n d e r  10 10 8 d i p h t h e r o i d s
3 60 Neg • 39
2 10 Neg. 42
6 days 10 u n d e r 10 18 d i p h t h e r o i d s 43
0 days 20 30 Neg. 41

A sam ple t a k e n  a f t e r  th e  a n im a l  had  b een  t r a n s p o r t e d  
to  th e  a b a t t o i r  showed 4 6 0 ,0 0 0  c e l l s  p e r  m l . ,  63 p e r  c e n t ,  
b e in g  g r a n u l a r  c e l l s .

M a cro sco p ic  e x a m in a t io n .

T ea t  c i s t e r n  -  l o b u l e s  i n  w a l l .

Gland c i s t e r n  -  g lo b e - s h a p e d ;  many l o b u l e s  i n  w a l l .

L ev e l  1 .  -  A reas  A, B, C, D and 1 -  l a e t a t i n g ;  l o b u l e s  
3.0mm. i n  d i a m e t e r .

L ev e l  2 .  -  A reas  A ,. B, 0 ,  D and E -  l a e t a t i n g ;  l o b u l e s  
3.0mm. i n  d i a m e te r .

L eve l 3 .  -  A reas  A, B, G, . D and E -  l a e t a t i n g ;  l o b u l e s  
3.0mm. i n  d i a m e t e r .

C o n c lu s io n .  -  ,

This quarter was overstocked and in full lactation.
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G35 LH. (Contd.)*
Microscopic examination.

D u c ts .  L o b u le s .

G land c i s t e r n . 16 /16  n o rm a l .  16 /16  f u l l  l a c t a t i o n ; norm al.:

L e v e l  1 .  -  A. 16 /16  n o rm a l .  16/16  f u l l  l a c t a t i o n ;
i

norm al .j;

0 . 1 6 /16  n o rm a l .  16 /16  f u l l  l a c t a t i o n ; n o r m a l . ;

D. 16 /16  n o rm a l .  1 6 /1 6  f u l l  l a c t a t i o n ;
11 ji

norm al .1;
iiji

E . 16 /16  n o rm a l .  16 /16  f u l l  l a c t a t i o n ; norm al

Summary. -

D u c ts ,  norm al t h r o u g h o u t .  j|
;> j |

L o b u le s ,  norm al t h r o u g h o u t ,  l a e t a t i n g .  ft |

P o s t-m o rtem  c u l t u r e s  f rom  t i s s u e s .  j|

D i r e c t  P o ta s s iu m  t e l l u r i t e  [1
b lo o d  B lood  p l a t e  from  b lo o d  p l a t e  from  | ;
p l a t e .  e n r ic h m e n t  b r o t h .  * e n r ic h m e n t  b r o t h .  I I

...................................................................     ■ m:
L evel 1 .  S t e r i l e .  S t e r i l e .  S t e r i l e .  I

Ilf
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C35, right forequarter, (C35 EF).
E xam ination o f  th e  m ilk .

T otal c e l l
count P e r c e n t-

Weeks (th ou san d s :age o f  M icro- E le c t r i c a l
b e fo r e  per m l.)  g ra n u la r  organism s c o n d u c t iv ity

s la u g h te r  L a b .l L ab .2 c e l l s .  p r e s e n t ,  (x  10"^ m hos).

10 under 10 l e g
8
7 1 ,9 1 0  4 ,0 0 0  90 Neg.

M acroscopic ex a m in a tio n .

Teat c i s t e r n  -  low er p a r t o b l i t e r a t e d  by core  o f  f ib r o u s
t i s s u e ;  o n ly  upper 3 .0 cm s. s t i l l  
p a t e n t .

Gland c i s t e r n  -  sm a ll;  c o n ta in e d  str a w -c o lo u re d  f l u i d .

L evel 1 .  -  i r e a s  A, B, C, D and 1 -  in v o lu te d ;  lo b u le s  
0,5mm. in  d ia m eter .

L evel 2 . -  Areas A, B, G, D and E -  in v o lu te d ;  lo b u le s  
0.5mm. in  d iam eter .

L ev el 3 .  -  Areas A, B, G, D and E -  in v o lu te d ;  lo b u le s
0.5mm. in  d ia m eter . j

i
C o n clu s io n . -  I

, 1
A " b lin d ” q u a rter; d u cts  d is te n d e d  w ith  s tra w -co lo u red

f l u i d .  I

i l l

M icroscop ic  exam in ation .

D u cts . L o b u les .

Gland c i s t e r n .  16 /16  norm al. 1 6 /1 6  in v o lu te d ;  norm al.

L evel 1 . -  B. 16 /16  norm al. 16 /16  in v o lu te d ;  norm al.
0 . 16 /16  norm al. 16 /1 6  in v o lu te d ;  norm al.

Summary. -
D u cts , normal th rou gh ou t.
L ob u les, normal throughout; in v o lu te d .

Post-m ortem  c u ltu r e s  from t i s s u e s .
D ir e c t  P o tassiu m  t e l l u r i t e
b lo o d  Blood p la t e  from b lo o d  p la t e  from
p l a t e .  enrichm ent b r o th . enrichm ent b r o th .

L ev e l 1 .  S t e r i l e .  n h S tap h . S t e r i l e .
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C35, right hindg.uarter, (C35 EH).

Examination of the milk.
T o ta l c e l l  

count
Weeks (thou san ds
b e fo r e  p er  m l.

s la u g h te r  L a b .l Lab. 2

P e r c e n t-  
sage o f Micro- Electrical

g ra n u la r  organism s c o n d u c t iv ity  
c e l l s .  p r e s e n t ,  (x  10""  ̂ mhos).

10 under 10 Heg.
8 10 Heg. 35
7 10 under 10 S t e r i l e . 38

10 Heg. 36
6 10 10 4 d ip h th e r o id s
rJL under 10 10 16 diphtfa®<p©id8 38
5 10 under 10 5 d ip h th e r o id s 37
4 . 10 under 10 12 d ip h th e r o id s
3 10 Heg. 38
2 10 Heg. 39
6 days under 10 under 10 3 d ip h th e r o id s 42
0 days '40 20 n e g . 40

A sam ple tak en  a f t e r  the anim al had been  tr a n sp o r te d  
to the a b a t to ir  showed 25 0 ,0 0 0  c e l l s  p er  m l . ,  76 per c e n t,  
b ein g  g ran u lar  c e l l s .

M acroscopic ex am in ation .

Teat c i s t e r n  -  sh a llo w  p o c k e ts  and few  lo b u le s  in  w a l l .

Gland c is t e r n  -  g lo b e -sh a p ed ; lo b u le s  i n w a l l .

L ev e l 1 .  -  Areas A, B, G, D and E -  la e t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

L ev e l 2 . -  A reas.A , B, G, D and E -  la e t a t in g ;  lo b u le s  
3.0mm. in  d ia m eter .

L evel 3 .  -  Areas A, B, 0 , D and E -  la e t a t in g ;  lo b u le s  
3.0mm. in  d ia m e ter .

C o n clu sio n . -

This q u a rter  was o v e rsto c k e d  and in  f u l l  l a c t a t i o n .
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035 RH. (Contd.).
Microscopic examination.

P a c t s .  L o b u les .

Gland c i s t e r n .  1 6 /1 6  norm al. 1 6 /1 6  la e t a t in g ;  norm al.

L evel 1 .  -  A. 16 /16  norm al. 16 /16  f u l l  la c t a t io n ;  normal,

C. 16 /16  norm al. 16 /16  f u l l  l a c t a t i o n ;
norm al.

P . 1 6 /1 6  norm al. 16 /16  f u l l  la c t a t io n ;
normal •

E. 16 /16  norm al. 16/16  f u l l  l a c t a t io n ;
norm al•

Summary. -

D u cts, normal th ro u g h o u t•

L ob u les , normal th rou gh ou t, l a e t a t i n g .

«
Post-m ortem  c u ltu r e s  from  t i s s u e s .

D ir e c t  P otassiu m  t e l l u r i t e
b lood  B lood p la t e  from  b lood  p la t e  from
p l a t e .  enrichm ent b r o th . enrichm ent b r o th .

L evel 1 .  S t e r i l e .  n h S tap h . S t e r i l e .



Anim al Ko» C 36.

Summary o f the main fea tu res  o f each quarter o f the udder© 

C36 LF© Normal©

036 LH© Normal©

036 IF *  Post“*inflam m atory involution©

036 SB© Severe u n ifo c a l acute lo b u la r m a s titis *



-  139 -  

Animal No* 036 .

A yrsh ire  h e i f e r ,  A u ch in cru ive No* 83* Born 1 8 /3 /4 7  
c a lv e d  1 9 /1 1 /4 9 ;  s la u g h te r e d  2 9 /3 /5 0 ,  1 8 i  weeks a f t e r  
c a lv in g *  Udder fr o z e n  2 9 /3 /5 0  and examined 3 0 /3 /5 0 *  
D a ily  m ilk  y i e l d ,  2 1 /1 /5 0  22 lb s*

0 3 6 , l e f t  fo r e q u a r te r , (036  LP)*

E xam ination o f  th e  m ilk*

T o ta l c e l l
count P ercen ta g e  

Weeks (th ou sn ad s o f  M icro - E l e c t r i c a l
b e fo r e  p e r  m l*) gra n u la r  organism s c o n d u c t iv ity

s la u g h te r  L a b .l  Lab*2 c e l l s ,  p r e se n t  (x  10~4 mhos)*

10 20 neg*
9 under 10 neg*
8 undem 10 n eg . 40
7 under 10 neg* 38
6 under 10 neg* 44
5 under 10 neg* 42
4 10 n e g .
3 20 n e g . 39
2 20 neg* 45
1 50 30 10 d ip h th e r o id s 43
0 days underlO 10 40 n eg . 56

9 8^ weeks a f t e r  c a lv in g *

A sam ple taken  a f t e r  th e  anim al had been  tra n sp o r te d  
to  th e  a b a t to ir  showed 3 0 ,0 0 0  c e l l s  p er  ml*

M acroscopic exam in ation .

T eat c i s t e r n  -  sh a llo w  p o c k e ts  and lo b u le s  in  w a ll*

Gland c i s t e r n  -  g lo b e-sh a p ed ; lo b u le s  in  w a l l .

L ev e l 1* -  A reas A , B and E — la e t a t in g ;  lo b u le s  3,0mm* 
in  diam eter*
A reas C and D -  in v o lu te d ;  lo b u le s  l*Gmm* 
in  diam eter*

L e v e l 2* -  A reas A, B and E -  l a e t a t in g ;  lo b u le s  3.0mm* 
in  d iam eter* chrom e-coloured*
Areas G and D -  in v o lu te d ;  lo b u le s  l.Oiwn* 
in  diam eter*
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036 LF (contd.)*

L e v e l 3 . -  A reas A, B, 0, D and E -  l a e t a t in g ;  lo b u le s  
3*Omm* in  d ia m e ter , chrom e-coloured*

C onclusion* -  T h is  was an o v ersto ck ed  la e t a t in g  quarter*

M icroscop ic  exam ination*

Ducts*

Gland c is te r n *  1 6 /1 6  normal* 1 2 /1 6

4 /1 6

L ev e l 1* ** A* 1 6 /1 6  norm al. 1 6 /1 6

C* 1 6 /1 6  norm al 14/16

2 /1 6

E* 1 6 /1 6  normal* 1 6 /1 6

Summary.

D ucts normal throughout*

L ob u les -  91% f u l l  l a c t a t io n  and la e t a t in g ;  norm al. 
9% in v o lu te d ;  norm al.

Post-m ortem  c u ltu r e s  from t i s s u e s

B lood p la t e  
D ir e c t  from P otassiu m  t e l l u r i t e
b lo o d  enrichm ent b lo o d  p la t e  from
p la te *  broth* enrichm ent broth*

L e v e l 1* S t e r i l e  n h Staph S t e r i l e

Lobules*

la e t a t in g ;  norm al; 
c a s t  e p i t h e l i a l  c e l l s  
in  a c in i*
in v o lu te d ;  norm al.

f u l l  l a c t a t io n ;  
norm al; a few  c a s t  
e p i t h e l i a l  c e l l s  in  
a c in i .

la e t a t in g ;  norm al; 
a  few  c a s t  e p i t h e l i a l  
c e l l s  in  a c in i ,  
in v o lu te d ;  normal*

la e t a t in g ;  norm al; a 
few  c a s t  e p i t h e l i a l  
c e l l s  in  a c in i*



036, left hindquarter, (C36 L0).
E xam ination o f  th e  m ilk ,

T o ta l  c e l l
count P ercen ta g e  

Weeks ( thou san d s o f  ICiero-
b e fo r e  p e r  m l ,)  gra n u la r  organism s 

s la u g h te r  L a b ,1 L a b ,2 c e l l s #

E le c tr ic a l 
organisms co n d u ctiv ity  
present ( x  1 0 mhos).

10 60 neg*
9 20 neg*
8 20 n eg . 39
? under 10 neg* 38
6 under 10 n e g . 40
5 under 10 neg* 43
4 20 neg*
3 20 neg* 39
2 10 n e g . 40
1 20 10 S t e r i l e 44
0 days underlO underlO neg* 56

9 &i weeks a f t e r  c a lv in g ,

A sam ple tak en  a f t e r  th e  an im al had b een  tra n sp o r te d  
to  th e  a b a t to ir  showed 4 0 ,0 0 0  c e l l s  p er  ml*

M acroscopic exam ination*

T eat c i s t e r n  -  sh a llo w  p o c k e ts  and lo b u le s  in  w all*

S I  and c i s t e r n  -  g lo b e -sh a p e d ; lo b u le s  in  w a ll*

L ev e l 1* •* A reas A, B and E — l a e t a t in g ;  lo b u le s  3*0mn* 
in  d iam eter .
A reas C and D -  in v o lu te d ;  lo b u le s  1.0mm. 
in  d iam eter; ch rom e-co lou red .

L e v e l 2* -  A reas A , B and E -  la e t a t in g ;  lo b u le s  3.0ram. 
in  diam eter*
A reas C and 0  -  in v o lu te d ;  lo b u le s  l*0mm* 
in  d iam eter; chrom e-coloured*

L ev e l 3 . -  Areas A, B, C , D and E —• la e t a t in g ;  lo b u le s  
3 , 0mm* in  diam eter*

Conclusion*- This was an overstocked laetating quarter*

Microscopic exam ination.
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036 LB (contd*).

D u c ts . L o b u les .

Gland c i s t e r n .  1 6 /1 6  norm al. 8 / l 6  l a e t a t in g ;  norm al;
c a s t  e p ith e lia l c e lls  
in  a c in i .

8 / l 6  in v o lu te d ;  norm al.

L e v e l  1 . -  A. 1 6 /1 6  norm al; 1 6 /1 6  l a e t a t in g ;  norm al;
c a s t  c a s t  e p i t h e l i a l  c e l l s
e p i t h e l i a l  in  a c in i ,
c e l l s  in  th e  
lum ina.

£ .  1 6 /1 6  norm al. 4/16 l a e t a t in g ;  norm al;
c a s t  e p i t h e l i a l  c e l l s  
i n  a c in i .

1 2 /1 6  in v o lu te d ;  norm al.

D. 1 6 /1 6  norm al. 1 6 /1 6  l a e t a t i n g ;  norm al;
e a s t  e p i t h e l i a l  c e l l s  
in  a c in i .

Supramammary lymph node.- Bo abnorm ality seen.

Summary.

D u cts normal throughout*

L ob u les «  70$  la e t a t in g ;  norm al.
3 0 $  in v o lu te d ;  norm al.

Postm ortem  c u ltu r e s  from th e  t i s s u e s

B lood  p la t e  
D ir e c t  from  P o tassiu m  t e l l u r i t e
b lo o d  enrichm ent b lo o d  p l a t e  from
p l a t e .  b r o th . enrichm ent b r o th .

L e v e l 1* S t e r i l e  S t e r i l e  S t e r i l e

i
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C36, right forequarter, (C36 RF).
E xam ination o f  th e  m ilk .

T o ta l  c e l l
cou n t P ercen ta g e  

Weeks (th o u sa n d s o f  M icro— E l e c t r i c a l
b e fo r e  p er  m l .)  g ra n u la r  organ ism s c o n d u c t iv ity  

s la u g h te r  L a b .l  Lab. 2 c e l l s .  p r e se n t  (x  IQ"*4 m hos).

10 20 n e g .
9 20 n e g .
8 under 10 n eg . 36
7 20 n e g . 37
6 under 10 neg* 40
5 under 10 n e g . 40
4 60 n e g .
3 130 n e g . 40
2 100 90 48 n e g . 39
1 130 100 51 5 d ip h th e r o id s 47
0 d ays 360 320 59 n e g . 74

9  S£ weeks a f t e r  c a lv in g .

A sam ple taken  a f t e r  the anim al had b een  tra n sp o r te d  
to  th e  a b a t to ir  showed 5 7 0 ,0 0 0  c e l l s  p er  m l . ,  60 p er  cen t*  
b e in g  gran u lar  le u c o c y t e s .

M acroscopic exam in ation .

T eat c i s t e r n  — sh a llo w  p o c k e ts  and lo b u le s  in  w a l l .

Gland c i s t e r n  -  g lo b e -sh a p ed ; lo b u le s  in  w a l l .

L e v e l l .  — A reas Af B and E — la e t a t in g ;  lo b u le s  3.0mm. 
in  d ia m eter .
A reas C and D -  in v o lu te d ;  lo b u le s  l.Oram. 
in  d iam eter; ch rom e-co lou red .

L e v e l 2 .  -  A reas A, B and E — l a e t a t in g ;  lo b u le s  3.0mm. 
in  d ia m eter .
A reas C and D -  in v o lu te d ;  lo b u le s  1.0raa* 
in  d iam eter; ch rom e-co lou red .

L e v e l 3 .  -  A reas A, B , G> B and E -  la e t a t in g ;  lo b u le s  
3.0mm. ih  d ia m eter .

Conclusion.- This was an overstocked laetating quarter.
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C36 RF (contd*).

M icro sco p ic  ex a m in a tio n .

D u cts . L o b u les .

L e v e l 1 . -  A* 1 6 /1 6  norm al. 9 /1 6  la e t a t in g ;  norm al;
c a s t  a few  c a s t  e p i t h e l i a l
e p i t h e l i a l  c e l l s  in  a c in i*  
c e l l s  l / l 6  l a e t a t in g ;  m ild  a cu te ;j
and e o s in -  m ain ly  e o s in o p h ils *  
: o p h i ls  3 /1 6  in v o lu te d ;  norm al,
in  th e  3 /1 6  in v o lu te d ;  p o s t - in -
lum ina. :flaram atory in v o lu tio n * !

0* 1 6 /1 6  norm al. 8 /1 6  l a e t a t in g ;  norm al;
a few  c a s t  e p i t h e l i a l  
c e l l s  in  a c in i .  I

5 /1 6  in v o lu te d ;  norm al. | 
3 /1 6  in v o lu te d ;  p o s t - in -

:flan*aatory  in v o lu t io n .

B . 1 6 /1 6  norm al. 8 /1 6  l a e t a t in g ;  norm al;
a few  c a s t  e p i t h e l i a l  
c e l l s  in  a c in i .

3 / l 6  l a e t a t i n g ;  m ild  a c u te ;
m ain ly  e o s in o p h i ls .

2 /1 6  in v o lu te d ;  norm al.
3 /1 6  in v o lu te d ;  p o s t - i n -

jflam m atory in v o lu tio n *

E. 1 6 /1 6  normal* 1 5 /1 6  la e t a t in g ;  norm al;
a few  c a s t  e p i t h e l i a l  
c e l l s  in  a c in i*  !

l / i 6  in v o lu te d ;  p o s t - i n -  j 
: flaram atory in v o lu tio n * ;

Summary.

D u cts normal th rou gh ou t.
L ob ules -  62$ la e t a t in g ;  norm al.

6$  la e t a t in g ;  m ild  a c u te . I
16$ in v o lu te d ;  norm al.
16$ in v o lu te d ;  p o st-in fla m m a to ry  in v o lu t io n !

Post-m ortem  c u ltu r e s  from th e  t i s s u e s .  |

B lood p la t e  
D ir e c t  from P otassiu m  t e l l u r i t e
b lo o d  enrichm ent b lo o d  p la t e  from
p la t e .  b ro th . enriehem nt broth*

Level 1. Sterile Sterile Sterile
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G36 right hindquarter, (C36 RH).

E xam ination o f  th e  m ilk .

T o ta l c e l l
count P ercen ta g e  

Weeks (th ou san d s o f  M icro - E l e c t r i c a l
b e fo r e  p er  m l.)  g ra n u la r  organism s c o n d u c t iv ity  

s la u g h te r  L a b .l  L a b .2 c e l l s #  p r e s e n t  (x  10~^ mhos)* I 
s

10 30 n eg .
9 under 10 neg*
8 10 n eg . 38
7 under 10 n eg . 37
6 under 10 neg* 39
5 10 n eg . 43
4 10 neg .
3 20 neg* 39
2 10 n e g . 41
1 under 10 20 S t e r i l e 4:2
0 days 20 under 10 n eg . 54'

8  weeks a f t e r  ca lv in g * |
A sample tak en  a f t e r  th e  anim al had been  tra n sp o r te d  

to  th e  a b a t to ir  showed 5 0 ,0 0 0  c e l l s  p er  ml*

M acroscop ic exam ination*

T eat c i s t e r n  -  p o c k e ts  and lo b u le s  in  w all*  |
j .

Gland c i s t e r n  -  g lo b e -sh a p ed ; lo b u le s  in  w all*

L e v e l 1 . -  Areas A, B and B -  l a e t a t in g ;  lo b u le s  3*0mm* 
in  diam eter*
A reas C and D -  in v o lu te d ;  lo b u le s  1.0mm* 
in  diam eter*

L e v e l 2* -  A reas A, B and B -  l a e t a t in g ;  lo b u le s  3.0mm* 
in  d iam eter; ch rom e-co lou red .
A reas C and D -  in v o lu te d ;  lo b u le s  1.0mm* 
in  d iam eter*

L e v e l 3* -  A reas A* B , C* B and B -  la e t a t in g ;  lo b u le s  
3* Omm. in  d iam eter; chrom e-coloured*

Conclusion*- This was an overstocked laetating quarter*
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C36 EH (oonta. ),

M icroscop ic  exam in ation .

D u cts . L o b u les .

Gland c i s t e r n  1 6 /1 6  norm al. 1 6 /1 6  in v o lu te d ;  norm al,
e x c e p t  f o r  a c u te  fo c u s  
in  in te r d u c tu la r  
t i s s u e  in  one lo b u le .

L ev e l 1 . -  A. 1 6 /1 6  norm al. 1 6 /1 6  la e t a t in g ;  norm al;
a few  c a s t  e p i t h e l i a l  
c e l l s  in  a c i n i .

C* 1 6 /1 6  normal* 4 /1 6  la e t a t in g ;  norm al;
a few  c a s t  e p i t h e l i a l  
c e l l s  in  a c in i .

1 3 /1 6  in v o lu te d ;  norm al.

D. 16 /1 6  normal* 1 2 /1 6  la e t a t in g ;  norm al;
a few  c a s t  e p i t h e l i a l  
c e l l s  in  a c in i*

4 /1 6  in v o lu te d ;  norm al.

Supr amammary lymph n od e* - 3STo a b n o r m a llity  seen*

Summary*

D ucts norm al throughout*

L ob ules -  50$ la e t a t in g ;  normal*
50$ in v o lu te d ;  norm al e x ce p t f o r  an acu te  

fo c u s  in  th e  in te r d u c tu la r  t i s s u e  in  
one lo b u le*

Post-m ortem  c u ltu r es fr o m  th e t i s s u e s .

B lood p la t e  
D ir e c t  from P otassiu m  t e l l u r i t e
b lo o d  enrichm ent b lo o d  p la t e  from
p l a t e .  b r o th . enrichm ent broth*

L e v e l I* S t e r i l e  S t e r i l e S t e r i l e



Animal Ho* 057*

Summary o f the main fea tu res  o f each quarter o f the udder*

037 LF* M ild  acute lo b u la r m a s titis *

037 LEE* P o et-in flan inato ry  in v o lu tio n
and sub-acute duct les io n s*

037 RF* M ild  acute lo b u la r m a s titis *

037 BE* Normal*
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Animal No. C37.

A yrsh ire h e i f e r ,  A ueh ineru ive No, 84, C o lleg e  K indness 
620-84• Born 1 8 /3 /4 7 ;  c a lv e d  9 /1 2 /4 9 ;  s la u g h te r e d  
2 9 /3 /5 0 ,  16 weeks a f t e r  c a lv in g .  Udder fr o z e n , 2 9 /3 /5 0  
and examined 3 0 /3 /5 0 :

D a ily  m ilk  y i e l d ,  2 1 /1 /5 0  -  22 l b s .
H is to r y : -  l e f t  h in d  t e a t  "tramped” a t  tim e o f  c a lv in g  

and was n o t m ilk in g  f r e e l y ;  t e a t  bougie in s e r te d ;  i
q u arter  tr e a te d  w ith  U d olac, (a su lphone p r e p a r a t io n ) .

C37, l e f t  fo r e q u a r te r , (C37 L F ).

E xam ination o f  th e  m ilk .

Weeks
b efo re

s la u g h te r

T ota l c e l l  
count 

(thou san ds  
pe r m l. )  

L a b .l L ab .2

P e r c e n t-  
sage o f  
gran u lar  
c e l l s .

M icro- E l e c t r i c a l  
organism s c o n d u c t iv ity  
p r e s e n t ,  (x  10~^ m hos).

10 under 10 N eg.
9 under 10 Neg.
8 under 10 Neg. 42
7 10 Neg. 34
6 under 10 Neg. 40
5 under 10 Neg. 42
4 10 Neg.
3 100 Neg. 40
2 80 50 52 14 d ip h th e r o id  44
6 days 20 under 10 40 6 d ip h th e r o id  44
0 days 10 48 Neg.

A sam ple tak en  a f t e r  th e  anim al had been  tra n sp o r te d  
to  the a b a t to ir  showed 730 ,000  c e l l s  p e r  m l . ,  54 p er  c e n t ,  
b ein g  g ra n u la r  c e l l s .

M acroscopic ex a m in a tio n .

Teat c i s t e r n  -  no p o ck ets  in  w a l l ;  lo b u le s  p r e s e n t .
Gland c i s t e r n  -  g lo b e -sh a p ed ; lo b u le s  in  w a l l .
L ev e l 1 .  -  Areas A, B, C, D and E -  l a e t a t in g ;  lo b u le s  

3.0mm. in  d ia m eter .
L evel 2 .  -  Areas A, B, C, D and E -  la e t a t in g ;  lo b u le s  

3.0mm. in  d iam eter .
L e v e l 3 .  -  Areas A, B, G, D and E -  la e t a t in g ;  lo b u le s  

3.0mm. in  d iam eter .

C o n clu sio n . -
This was an overstocked la e ta t in g  quarter.
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C37 LF (Contd.).

Microscopic examination. (Contd.).

D u cts . L o b u les .
Gland c i s t e r n .  1 6 /1 6  norm al; 1 5 /1 6  la e t a t in g ;  norm al; few

few  c a s t  c a s t  e p i t h e l i a l  c e l l s
e p i t h e l -  in  many a c in i .
s i a l  1 /1 6  la e t a t in g ;  m ild  a c u te .
c e l l s  in  th e
lu m in a .

L evel 1 .  -  A. 1 6 /1 6  norm al; 1 4 /1 6  la e t a t in g ;  norm al; few
many c a s t  e p i t h e l i a l  c e l l s
c a s t  e p - in  many a c i n i .

: i t h e l i a l  2 /1 6  la e t a t in g ;  m ild  a c u te ,
c e l l s  in  th e  
lu m in a .

C. 1 6 /1 6  norm al. 1 6 /1 6  p a r t i a l l y  in v o lu te d .

D. 1 6 /1 6  normal 1 6 /1 6  la e t a t in g ;  norm al; few
o a s t  e p i t h e l i a l  c e l l s  
in  some a c i n i .

L evel 2 .  -  A. 1 6 /1 6  normal 16 /16  la e t a t in g ;  norm al; few
o a s t  e p i t h e l i a l  c e l l s  
in  some a c in i .

C. 1 6 /1 6  norm al; 1 5 /1 6  la e t a t in g ;  norm al; few
many c a s t  e p i t h e l i a l  c e l l s
o a s t  e p - i n  some a c i n i .

: i t h e l i a l  1 /16  la e t a t in g ;  f o c a l  m ild
c e l l s  in  th e  a c u te ,  m ain ly  
lu m in a . e o s in o p h i l s .

D. 16 /1 6  norm al; 16 /16  l a e t a t in g ;  norm al; few
many c a s t  e p i t h e l i a l  c e l l s
o a s t  e p -  in  some a c in i .

; i t h e l i a l  
c e l l s  in  th e  
lu m in a .

S .  16 /16  norm al; 1 6 /1 6  la e t a t in g ;  norm al; few
many e a s t  e p i t h e l i a l  e e l l s
e a s t  e p -  i n  some a c i n i .

: i t h e l i a l  
c e l l s  in  th e  
lu m in a .



~ 150 “

C37 LF (Contd.).

Microscopic examination. (Contd.)

Summary. -

D u cts , normal throughout* c a s t  e p i t h e l i a l  c e l l s  in  
many.

L o b u les , 84$ l a e t a t in g ;  normal; c a s t  e p i t h e l i a l  
c e l l s  in  some a c i n i .

4 $  l a e t a t in g ;  m ild  a c u te ; c a s t  e p i t h e l i a l  
c e l l s  in  some a c i n i .

12$ p a r t i a l l y  in v o lu te d .

Post-m ortem  c u lt u r e s  from t i s s u e s .

D ir e c t  P otassium  t e l l u r i t e
b lood  B lood p la t e  from b lo o d  p la t e  from
p l a t e .  enrichm ent b r o th . enrichm ent b r o th .

L evel 1 .  S t e r i l e .  S t e r i l e .

L ev e l 3 .  S t e r i l e .  S tr e p , b o v is

S t e r i l e .  

S t e r i l e •
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C37, l e f t  hindquarter, (G37 LH).

E xam ination o f the m ilk*

T o ta l c e l l
count P e r c e n t-

Weeks (th ou san d s :age o f  M icro- E le c t r ic a l  
b efo re  p er  m l.)  g r a n u la r  organism s c o n d u c t iv ity

s la u g h te r  L ab .1 L ab .2 c e l l s  p r e s e n t ,  (x  1CT4 m h os).

10 Bo sample
9 Bo sam ple
8 Bo sample
7 Bo sample

486 4 ,3 2 0 11 ,2 0 0 71 num. a typ . 
s t r e p s .

5 1 1 ,9 0 0

aoo 88 num. a ty p .  
s t r e p s .

60
j

4 2 5 ,8 0 0 2 5 ,0 0 0 84 S t e r i l e . i
3 7 ,2 4 0 2 0 ,0 0 0 84 S t e r i l e . 57 1
2 3 ,1 0 0 3 ,1 8 0 71 12 d ip h th e r o id s 57
6 days 3 ,9 0 0 3 ,9 6 0 47 6 d ip h th e r o id s  53
0 days 6 ,3 2 0 53 B eg.

b  Sample b lo o d -s ta in e d ;  co n ta in e d  many sm all c l o t s .

A sam ple tak en  a f t e r  the anim al had been tr a n sp o r te d  
to the a b a t to ir  showed 1 6 ,4 8 0 ,0 0 0  c e l l s  p er  m l . ,  55 per  
c e n t , b e in g  g ra n u la r  c e l l s .

M acroscopic ex a m in a tio n .

S treak  can a l -  sm a ll nodule a t  upper end .

Teat c i s t e r n  -  few lo b u le s  in  w a l l ;  no p o c k e ts ;  e p i t h e l -
: i a l  l in i n g  rough .

Gland c i s t e r n  -  g lo b e -sh a p ed ; lo b u le s  in  w a l l .

L evel 1 . -  Areas A, B, C, D and E -  in v o lu te d ;  lo b u le s
1.0mm. in  d ia m eter . j

L evel 2 . -  Areas A, B, C, D and E -  in v o lu te d ;  lo b u le s  t
l.Qmm. in  d ia m eter . I

L e v e l 3 .  -  Areas A, B, G, D and E -  l a e t a t i n g  and in v o lu ted ;!
lo b u le s  1.0mm. and 2.0mm. in  d ia m eter .

M icroscop ic  ex am in ation .

D u cts . L o b u les .
Gland c i s t e r n .  1 6 /1 6  m oderate 1 6 /1 6  in v o lu te d ;  p o s t - in -

to  severe sflam m atory in v o lu t io n
su b acu te  polym orphs p r e se n t  in

in te r d u c tu la r  t i s s u e  in
--------------------------  -  n t h B T i  1 a  i



C37 LH. (Contd.)

L evel

L e v e l

L ev el

Mioroscopio examination. (Contd.).
D u ets . L o b u le s .

-  G. 1 6 /1 6  m oderate 1 6 /1 6  in v o lu te d ;  p o s t - in -
to  jflam m atory in v o lu t io n ;
sev ere  polym orphs p r e se n t  in
su b acu te  in te r d u c tu la r  t i s s u e  in .

a d d it io n  to  o th e r  c e l l s <:

S . 1 6 /1 6  m oderate 1 6 /1 6  in v o lu te d ;  p o s t - in -
to  jflam m atory in v o lu t io n ;
se v e r e  polym orphs p r e se n t  in
su b acu te  in te r d u c tu la r  t i s s u e  in

a d d it io n  to  o th e r  c e l ls *
-  A. 1 6 /1 6  m oderate 1 6 /1 6  in v o lu te d ;  p o s t - in -

to  severe jflam m atory in v o lu t io n ;
stibaeute; polym orphs p r e se n t  in
many poly* in te r d u c tu la r  t i s s u e  in

:morphs & a d d it io n  to  o th er  c e l l s
o th e r
c e l l s  in  th e  
lu m in a .

B . 1 6 /1 6  m oderate 1 6 /1 6  in v o lu te d ;  p o s t - in ­
to  jflam m atory in v o lu t io n ;
se v e r e  polym orphs p r e se n t  in
su b a c u te . in te r d u c tu la r  t i s s u e  in |

a d d it io n  to  o th er  c e l l s .
G. 1 6 /1 6  moderate 1 6 /1 6  in v o lu te d ;  p o s t - in -

to  jflam m atory in v o lu t io n ;
se v e r e  polym orphs p r e se n t  in
su b acu te  in te r d u c tu la r  t i s s u e  in

a d d it io n  to  o th er  c e l ls ^

>. -  A. 1 6 /1 6  m ild  to  1 2 /1 6  l a e t a t in g ;  norm al, e x -
m oderate jce p t fo r  su p p re ss io n
subacute; in  one lo b u le ,
many 4 /1 6  in v o lu te d ;  p o s t - in -
polymorgbs jflam m atory in v o lu t io n ;
and e o s in -  polym orphs p r e se n t  in
jo p h ils  in  in te r d u c tu la r  t i s s u e  in
th e  lum ina a d d it io n  to  o th er  c e l l s .

C. 1 6 /1 6  moderate 1 6 /1 6  in v o lu te d ;  p o s t - in -
to  jflam m atory in v o lu t io n ;
se v e r e  polym orphs p r e se n t  in
su b a cu te . in te r d u c tu la r  t i s s u e  in

a d d it io n  to  o th e r  c e l l s .
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G37 LH (C o n td .) .

M icroscop ic  exam ination* (Qontd*)* 

Supramammary lymph node -  m ild  s in u s  catarrh*  

Summary. -

D ucts , a l l  moderate to  se v er e  su b a cu te .

l o b u l e s ,  90fo p o s t- in f la m m a to r y  in v o lu t io n ;
i n t e r s t i t i a l l y .

1 0 $  l a c t a t i n g ;  norm al.

'Post-m ortem  c u l tu r e s  from t i s s u e s .

polymorphs

D ir e c t  
b lood  
p l a t e .

P otassium  t e l l u r i t e  
Blood p la t e  from b lo o d  p la t e  from
enrichment broth  enrichm ent b r o th .

L e v e l  1 .  S t e r i l e S t e r i l e S t e r i l e

L evel 3 .  n h Staph. S t e r i l e . S t e r i l e •
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C37, right foreq.uarter, (C37 RF).
Exam ination o f  the m ilk .

Weeks
b efore

s la u g h te r

T ota l c e l l  
count  

(thousands  
per m l. )  

L a b .l  Lab. 2

P e r c e n t -
:age o f  M icro- E l e c t r i c a l  
g ra n u la r  organism s c o n d u c t iv i t y  

c e l l s ,  p r e s e n t ,  (x  10 mhos).

10 20 l e g .
9 10 l e g .
8 10 l e g . 43
7 under 10 l e g . 36
6 under 10 l e g . 42
5 10 l e g . 43
4 90 l e g .
3 540 l e g . 41
2 150 160 68 12 fiip M feere ids  49
6 days 60 100 58 17 d ip h th e r o id s  46
0 days under 10

A sample tak en  a f t e r  the animal had been tr a n sp o r te d  
to the a b a t t o i r  showed 5 4 0 ,0 00  c e l l s  p er  m l . ,  58 p er  c e n t ,  
b e in g  g ra n u la r  c e l l s .

M acroscopic exam in ation .

Teat c i s t e r n  -  no p o c k e ts  in  w a l l ;  l o b u le s  p r e s e n t .
Gland c i s t e r n  -  g lo b e -sh a p ed ;  lo b u le s  i n  w a l l .

L evel 1 .  -  Areas A, B, C, D and E -  l a c t a t i n g ;  l o b u le s  
3.0mm. i n  d iam eter .

L ev e l 2 .  -  Areas A, B, 0, D and E -  l a c t a t i n g ;  l o b u le s  
3.0mm. in  d iam eter .

L eve l 3 .  -  Areas A, B, 0, D and E -  l a c t a t i n g ;  l o h u le s  
3.0mm. in  d iam eter .

C on clu s io n . -

This was an ov ersto ck ed  l a c t a t i n g  q u a r te r .

M icroscop ic  ex am in ation .

D u cts .  L o b u les .

Gland c i s t e r n .  16 /16  normal 14 /16  l a c t a t i n g ;  normal;
few c a s t  e p i t h e l i a l  
c e l l s  i n  many a c i n i .  

2 /1 6  l a c t a t i n g ;  m ild  a c u te ;  
2 lo b u le s  a f f e c t e d ;  
e p ith e l iu m  v a c u o la te d .
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C37 RF. (Contd.).
Microscopic examination. (Gontd.)

D u cts . L o b u le s .

L evel 1 .  -  A. 16 /1 6  normal 16 /16  l a c t a t i n g ;  normal;
- few  o a s t  e p i t h e l i a l  

c e l l s  i n  a c i n i .

C. 16 /16  normal 1 6 /1 6  l a c t a t i n g ;  normal;
few  c a s t  e p i t h e l i a l  
c e l l s  i n  a c i n i .

E . 1 6 /1 6  normal 16 /16  p a r t i a l l y  in v o lu te d ;
normal; few c a s t  
e p i t h e l i a l  c e l l s  in  
a c i n i .

Summary. -

D u cts , normal th rou g h ou t.

L ob u les ,  73$ l a c t a t i n g ;  norm al.
2$ l a c t a t i n g ;  m ild  a c u te .

25$  p a r t i a l l y  in v o lu te d ;  normal.

Post-mortem c u l t u r e s  from t i s s u e s .

D ir e c t  P otassium  t e l l u r i t e
b lood  Blood p la t e  from b lo o d  p la t e  from
p l a t e .  enrichm ent broth  enrichment b r o th .

L e v e l ! .  S t e r i l e .  S t e r i l e . S t e r i l e •
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037, right hindq.uarter, (037 RH)
Examination of the milk*

T o ta l  c e l l
count P e r c e n t -

Weeks ( thousands sage o f Micro­ E l e c t r i c a l
b e fo re p er  m l. ) g r a n u la r  organism s c o n d u c t iv i t y

s la u g h te  r  Lab•1 Lab.8 c e l l s p resen t (x  10“4 m hos).

10
9 under 10 Neg.
8 under 10 Neg. 43
7 under 10 Neg. 35
6 under 10 Neg. 41
5 under 10 Neg. 48
4 under 10 Neg.
3 80 Neg. 40
8 10 under 10 6 diphthOBoids 45
6 days 10 under 10 S t e r i l e 43
0 days 80 Neg.

A sample ta k e n  a f t e r  the animal had been tr a n sp o r te d  
to  the  a b a t t o i r  showed 4 0 ,0 0 0  c e l l s  p er  m l.

M acroscopic exam in ation .

f e a t  c i s t e r n  -  no p o ck e ts  or l o b u le s  i n  w a l l .

Gland c i s t e r n  -  g lo b e -sh a p ed ;  l o b u le s  i n  w a l l .

L evel 1 .  -  Areas A, B, G, D and E -  l a c t a t i n g ;  lo b u le s  
3.0mm. in  d iam eter .

L evel 8 .  -  Areas A, B, G, D and E -  l a c t a t i n g ;  l o b u le s  
3.0mm. in  d ia m eter .

L evel 3 .  -  Areas A, B, G, D and E -  l a c t a t i n g ;  l o b u le s  
3.0mm. in  d iam eter .

C o n clu s ion . -

This was an o v e rs to c k e d  l a c t a t i n g  q u a rter .

M icroscop ic  exam in ation .

D u cts .  L o b u les .

Gland c i s t e r n .  16 /1 6  normal 16 /16  l a c t a t i n g ;  normal;
few  o a s t  e p i t h e l i a l  
c e l l s  i n  many a c i n i .
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C37 RH. (Contd.).
Microscopic examination. (Contd.).

L e v e l  1 .  -  A. 1 6 /1 6  normal 16 /16  l a c t a t i n g ;  normal;
few  e p i t h e l i a l  c e l l s  
in  many a c i n i .

0 .  16 /16  normal 1 6 /16  l a c t a t i n g ;  normal;
few  e p i t h e l i a l  c e l l s  
in  many a c i n i •

L evel 3 .  -  A. 1 6 /1 6  normal 16 /16  l a c t a t i n g ;  norm al.

C. 1 6 /1 6  normal 16 /16  p a r t i a l l y  in v o lu t e d .

Supramammary lymph node -  m ild  s in u s  c a ta r r h .

Summary. -

D ucts , normal through out.

L ob u les ,  normal th rou gh ou t, 80$ l a c t a t i n g .
20$  p a r t i a l l y  in v o lu t e d .

Post-mortem c u l t u r e s  from t i s s u e s .

D ir e c t  P otassium  t e l l u r i t e
b lo o d  Blood p l a t e  from b lo od  p l a t e  from
p l a t e .  enrichm ent b r o th .  enrichment b r o th .

L evel 1 .  S t e r i l e .  n h Staph. S t e r i l e .

L evel 3 .  S t e r i l e .  S t e r i l e . S t e r i l e .



Anim al Ho. C42.

:ry o f the main fea tu res  o f each quarter ©f the udder. 

042 LF. Severe u n ifo c a l aeute lo b u la r m a s titis .

040 LM. Severe acute lo b u la r m a s titis .

040 BP. Severe acute lo b u la r m a s titis .

040 BB. Severe u n ifo c a l aeute lo b u la r m a s titis .



- 159 -

Animal No* C42.
A yrsh ire  h e i f e r ,  A uchincruive Ho. 9 .  Born 2 1 /3 /4 7 ;  

c a lv e d  8 /1 1 /4 9 ;  s la u g h te r e d  1 3 /6 /5 0 ,  31 weeks a f t e r  
c a lv i n g .  Udder f r o z e n ,  1 3 /6 /5 0  and examined 1 5 / 6 /5 0 .  
D a ily  m ilk  y i e l d ,  2 l / l / 5 Q  -  26 l h s .

2 / 5 /5 0  -  22 l b s .
The h id e  of t h i s  animal was bad ly  "warbled**

G42, l e f t  f o r e q u a r t e r ,

Exam ination o f

T ota l c e l l  
count

Weeks (thousands  
b e fo r e  p er  m l . ) 

s la u g h te r  Lab. 1 Lab.

( C42 LF). 

the  m ilk .

P e r c e n t ­
a g e  o f  
gra n u la r  

2 c e l l s .

M icro- E l e c t r i c a l  
organism s c o n d u c t iv i t y  
p r e s e n t ,  (x 10~'4 m hos).

30 under 10 Neg. 37
29 under 10 Neg. 39
28 20 Neg. 41
27 under 10 Neg. -

26 10 Neg.
25 under 10 Neg.
24 40 l e g  •
23 under 10 Neg.
22 10 Neg. ' .

21 under 10 Neg •
20 under 10 Neg.
19 under 10 S t e r i l e 39
18 20 S t e r i l e 38
17 under 10 S t e r i l e 39
16 10 S t e r i l e 40
15 under 10 S t e r i l e
14 under 10 Neg. 40
13 under 10 l e g . 42
12 20 Neg. 43
11 10 S t e r i l e 34
10 10 Neg • 36

9 under 10 Neg. 39
1* 20 Keg. 39
7 10 under 10 Neg. 38
5* under 10 under 10 l e g . 43
4 20 40 1 d ip h th e r o id 46
3 60 50 34 3 d ip h th e r o id s 38
2 20 50 21 4 d ip h th e r o id s 38
1 60 50 27 2 n h Staph.

a u r e a s .
9 d ip h th e r o id s *



•  160 -

C42 LF. (C o n td .) .
A sample taken  a f t e r  th e  animal had been  tra n sp o r te d  

t o  the  a b a t to ir  showed 27 0 ,000  c e l l s  per m l . ,  10 per c e n t ,  
b e in g  g ra n u la r  l e u c o c y t e s .

M acroscopic ex am in ation .

Teat c i s t e r n  -  deep p o c k e ts  and lo b u le s  i n  w a l l .

Gland c i s t e r n  -  g lo b e -sh a p ed ;  chrom e-eoloured  lo b u le s
i n  w a l l .

Level 1 .  -  Areas A, B, D and E -  l a c t a t i n g ;  l o b u le s  
2.5mm. in  d ia m eter .

Area G -  in v o lu te d ;  l o b u le s  1.0mm. in  
d ia m e ter .

L evel 2 .  -  Areas A, B, D and E -  l a c t a t i n g ;  lo b u le s  
2#5mm. i n  d iam eter .

Area C -  in v o lu te d ;  l o b u le s  l.Omm. i n  
d ia m e ter .

L evel 3 .  -  Areas A, B, G, D and E -  l a c t a t i n g ;  lo b u le s  
v2.5mm. i n  d iam eter .

C onclusion .

This was a normal l a c t a t i n g  q u a r te r .

M icroscop ic  exam in ation .

D u cts .  L o b u les .

Gland c i s t e r n .  1 6 /1 6  norm al. 1 6 /1 6  l a c t a t i n g ;  normal.

L evel 1 .  -  A. 16 /16  norm al. 1 6 /1 6  f u l l  l a c t a t i o n ;  norm al.

G. 16 /16  normal. 8 /1 6  l a c t a t i n g ;  normal.
8 /1 6  in v o lu te d ;  normal;

a g g r e g a t io n  o f  lympho- 
: c y t e s  i n  one l o b u le .

D. 16 /1 6  norm al. 1 6 /16  f u l l  l a c t a t i o n ;  norm al.

E. 1 6 /1 6  norm al. 16 /16  f u l l  l a c t a t i o n ;  norm al.
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C42 LF. (Contd.).

,Microscopio examination. (Contd.).
D u cts . L o b u les .

L evel 2 .  «. A. 1 6 /1 6  norm al. 15 /16  f u l l  l a c t a t i o n ;  norm al.
l / l 6  f u l l  l a c t a t i o n ;  s e v e r e

a c u te  ( i n  2 a c i n i  i n  
one l o b u l e ) ;  e o s in o -  
: p h i l s  predom inate in  
e x u d a te .

C. 1 6 /1 6  normal. 1 5 /1 6  f u l l  l a c t a t i o n ;  normal.
3./16 in v o lu te d ;  normal.

D. 1 6 /1 6  normal. 16 /16  l a c t a t i n g ;  normal.

E. 1 6 /1 6  norm al. 1 6 /1 6  f u l l  l a c t a t i o n ;  norm al.

L e v e l  3 .  -  A. 16 /16  normal. 1 6 /1 6  f u l l  l a c t a t i o n ;  normal.

C. 1 6 /1 6  normal. 1 6 /16  f u l l  l a c t a t i o n ;  norm al.

D. 1 6 /1 6  norm al. 1 6 /1 6  f u l l  l a c t a t i o n ;  norm al.

E. 1 6 /1 6  norm al. 12 /16  f u l l  l a c t a t i o n ;  norm al.
4 /1 6  p a r t i a l l y  in v o lu te d *  

norm al.

Summary•

D ucts , normal throughout

L o b u les , 93$ l a c t a t i n g ;  normal.
1$  l a c t a t i n g ;  sev ere  a e u te ;  e o s i n p h i l s  

predom inate in  e x u d a te .
6$ in v o lu te d  and p a r t i a l l y  in v o lu te d ;  

norm al•

Post-mortem c u l t u r e s  from t i s s u e s .

D ir e c t  
b lo o d  
p l a t e .

Blood p l a t e  from  
enrichment b ro th .

Level 1.
Level 2.
Level 3.

S t e r i l e .  S t e r i l e .  

S t e r i l e .  n h Staph.  

S t e r i l e .  S t e r i l e .

P otassium  t e l l u r i t e  
b lo od  p la t e  from  
enrichment b r o th .

S t e r i l e .

S t e r i l e .

Sterile.
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C42, Left hindcpiarter, (C42 LH^ .
Exam ination o f  the  m ilk .

T ota l c e l l
count P er ce n t-  

Weeks (thousands :age o f  M icro-  
b e fo r e  p er  m l . )  gran u la r  organism s  

s la u g h te r  L a b .l  L ab .2 c e l l s .  p r e s e n t .

E l e c t r i c a l  
c o n d u c t iv i t y ,  

(x 1 0 “4 m hos).

30 under 10 l e g . 38
29 under 10 l e g . 39
28 30 l e g . 41
27 30 l e g .
26 under 10 l e g .
25 under 10 l e g .
24 80 l e g .
23 10 l e g .
22 under 10 l e g  •
21 under 10 l e g  •
20 10 l e g  •
19 10 S t e r i l e . 40
18 20 S t e r i l e . 38
17 under 10 S t e r i l e . 39
16 under 10 2 diphfcheasoM a 40
15 10 S t e r i l e .
14 under 10 le g  • 40
13 20 l e g  • 41
12 10 l e g . 42
11 50 S t e r i l e . 34
10 under 10 l e g . 35

9 under 10 l e g . 38
310 l e g . 40

7 660 860 64 l e g . 40
5i 220 290 60 l e g  • 43
# 560 1 ,1 3 0 43 5 d ip h th e r o id s 45
3 370 680 68 23 d ip h th e r o id s 40
2 240 750 50 12 d ip h th e r o id s 39
1 690 770 59 35 d ip h th e r o id s

A sample tak en  a f t e r  the animal had been tr a n sp o r te d  
to  th e  a b a t t o i r  showed 3 ,8 4 0 ,0 0 0  c e l l s  p e r  m l . ,  43 per  
c e n t ,  b e in g  g ra n u la r  c e l l s .
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C42, Left hindquarter, (Gontd.).

M acroscopic exam in ation .

Teat c i s t e r n .  -  deep p o c k e ts  and l o b u le s  in  w a l l .

Gland c i s t e r n .  -  g lo b e -sh a p ed ;  chrom e-coloured  lo b u le s
i n  w a l l .

L evel 1 .  -  Areas A and B and p a r t  Areas D and E -  la c t a t in g ;  
l o b u le s  2.5mrn. in  d iam eter; a few  are  
chrom e-co loared .

Area G and p art  o f  Areas I) and E -  in v o lu t e d .  
1.0mm. i n  d ia m eter .

L evel 2 .  -  Area A and th e  m a jo r ity  o f  Area B -  l a c t a t i n g ;  
l o b u le s  2.5mm. in  d ia m eter .

Area E and th e  m a jo r ity  o f  Area D -  l a c t a t i n g ;  
l o b u le s  2.5mm. in  d iam eter; chrom e-co lou red .

Area G and sm all p a r t  o f  Areas B and D -  
in v o lu te d ;  lo b u le s  1.0mm. i n  d iam eter .

L eve l 3 .  -  Areas A and E and th e  m a jo r ity  o f  Areas B and D- 
l a e t a t i n g ;  l o b u le s  2.5mm. i n  d iam eter;  
chrom e-co loured .

Area C and part o f Areas B and D -  in v o lu te d ;  i 
l o b u le s  1.0mm. in  d ia m eter .

Supra- 
:mammary 
lymph
n od e. -  No abnorm ality  s e e n .

C on clu s ion . -

The p r o c e s s  o f  in v o lu t io n  was more advanced in  t h i s  
q u arter  than i n  th e  o th e r  th ree  q u a rters  o f  the same udder ; 
and chrom e-coloured  lo b u le s  were more abundant.



C42 LH. (Contd.).
Microscopic examination.

D u ets .

Gland c i s t e r n .  1 6 /1 6  normal

L eve l 1* -  A. 1 6 /1 6  normal

C. 1 6 /1 6  normal

D. 1 6 /1 6  normal

E. 16 /16  normal

L evel 2 .  -  A. 1 6 /1 6  normal 

G. 1 6 /1 6  normal

L o b u les .

1 2 /1 6  l a c t a t i n g ;  norm al.
2 /1 6  p a r t i a l l y  in v o lu te d ;  

n orm a l.
2 /1 6  l a c t a t i n g ;  se v er e  a c u te ;  

l a r g e  number o f  e o s in o -  
: p h i l s  i n  ex u d a te .

14 /16  f u l l  l a c t a t i o n ;  normal.
2 /16  l a c t a t i n g ;  se v er e  a cu te ;  

m ain ly  e o s in o p h i l s  in  
, e x u d a te .

6 /16  l a c t a t i n g ;  normal.
4 /1 6  l a c t a t i n g ;  s e v e r e  a c u te ;  

m ainly  e o s in o p h i l s  in  
e x u d a te •

6 /16  in v o lu te d ;  p o s t - i n -
iflammatory in v o l u t i o n .

6 /16  l a c t a t i n g ;  normal.
6 /1 6  l a c t a t i n g ;  se v e r e  acute;;  

m ainly  e o s in o p h i l s  in  I 
e x u d a t e .

2 /1 6  in v o lu te d ;  normal. |
2 /16  in v o lu te d ;  p o s t - i n -

jflammatory i n v o l u t i o n .

12 /16  f u l l  l a c t a t i o n ;  normal
l / l 6  l a c t a t i n g ;  se v er e  a c u te ;  

m ainly e o s in o p h i l s  in  
exu d ate;  a c in a r  e p i t h -  
selium  v a c u o la te d .

2 /1 6  in v o lu te d ;  normal.
1 /1 6  in v o lu te d ;  p o s t - i n -

:flammatory i n v o lu t io n .

1 6 /1 6  f u l l  l a c t a t i o n ;  normal.

1 3 /1 6  f u l l  l a c t a t i o n ;  norm al.
2 /1 6  f u l l  l a c t a t i o n ;  se v er e

a c u te ;  m ainly e o s in o -  
: p h i l s  in  e x u d a te •

1 /1 6  in v o lu te d ;  p o s t - i n -
iflam m atory in v o l u t i o n .



C42 LH. (Contd.).

L evel 2 .

E. 1 6 /1 6  normal

L evel 3 .  -  .A.: 1 6 /1 6  normal

C. 1 6 /1 6  normal

D. 1 6 /1 6  normal

E. 1 6 /1 6  normal

(C o n td .) .  ||
L o b u le s .

1 0 /1 6  f u l l  l a c t a t i o n ;  normal.

6 /1 6  f u l l  l a c t a t i o n ;  se v er e
a c u te ;  m ainly e o s i n -  

. : o p h i ls  i n  exudate;  
a c in a r  e p i th e l ie u m  
v a c u o la te d  in  one 
l o b u le .

1 1 /1 6  f u l l  l a c t a t i o n ;  normal
4 /1 6  f u l l  l a c t a t i o n ;  se v er e

a c u te ;  m ain ly  e o s in o ­
p h i l s  in  e x u d a te .  

l / l 6  in v o lu te d ;  normal.

1 0 /1 6  f u l l  l a c t a t i o n ;  normal
2 /16  f u l l  l a c t a t i o n ;  s e v e r e

a c u te ;  m ainly  e o s in o ­
p h i l s  i n  exudate .

2 /1 6  in v o lu te d ;  normal.
2 /1 6  in v o lu te d ;  post-^in-

;flammatory i n v o l u t i o n .

5 /16  f u l l  l a c t a t i o n ;  normal
2 /1 6  f u l l  l a c t a t i o n ;  s e v e r e  j

a c u te ;  m ainly  e o s in o -  j 
p h i l s  i n  e x u d a te .

4 /1 6  in v o lu te d ;  normal.
3 /16  in v o lu te d ;  p o s t - i n -

rflammatory in v o lu t io n .  ' 
2 /1 6  in v o lu te d ;  p o s t - i n -

jflammatory in v o lu t io n ;  
a cu te  exudate i n  d u c t -  
j u l e s .

15 /16  f u l l  l a c t a t i o n ;  normal.
1 /1 6  f u l l  l a c t a t i o n ;  se v er e  ;

a c u te ;  m ainly  e o s in o ­
p h i l s  i n  ex u d ate .

1 4 /1 6  f u l l  l a c t a t i o n ;  norm al.
2 /1 6  in v o lu te d ;  normal.

M icroscop ic  ex am in ation .  
D u c ts •

-  D. 1 6 /1 6  normal

Supra-
:mammary
lymph
node. - eosinophils scattered through.
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042 LH. (Contd.).
Microscopic examination. (Contd.).

Summary • -

D ucts , normal th rou gh ou t.

L ob u les ,  67$ l a c t a t i n g ;  normal.
17$  l a c t a t i n g ;  severe  a c u te ;  e o s in o p h i l s  

predom inate in  the exu d ate .
8 $  in v o lu t e d  and p a r t i a l l y  in v o lu te d ;  

norm al.
8$ in v o lu te d ;  p o s t- in f lam m atory  i n v o lu t io n .

Post-mortem c u l t u r e s  from t i s s u e s .

D ir e c t
b lo od  B lood p la t e  from ' 
p l a t e .  enrichm ent b r o th .

L e v e l  1 .  S t e r i l e  h c + Staph.

L ev e l 2 .  S t e r i l e .  S t e r i l e .

L eve l 3 .  S t e r i l e .  S t e r i l e .

P otassium  t e l l u r i t e  
blood p l a t e  from  
enrichment b r o th .

S t e r i l e .

S t e r i l e .

S t e r i l e •

Supra- 
: mammary 

lymph 
node • n h Staph n h Staph. n h Staph.
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C42, right forequarter, ((542 RF).
Exam ination o f  th e  m ilk .

T ota l c e l l  
count

Weeks (thousands  
b e fo r e  p e r  m l . ) 

s la u g h te r  Lab • 1 L ab .2

P e r c e n t -  .
:age o f  M icro- E l e c t r i c a l  

g r a n u la r  organisms c o n d u c t iv i t y  
c e l l s .  p r e s e n t ,  (x 10"^ m hos).

30 under 10 Neg • 37
29 under 10 Neg. 38
28 10 Neg. 40
27 20 Neg. .
26 10 Neg.
25 30 Neg.
24 under 10 Neg.
23 in d e r  10 N eg.
22 under 10 Neg.
21 10 Neg.
20 20 Neg.
19 under 10 1 n h Staph,  

a u r e u s . 38
18 40 1 n h Staph.

a lb  us 
1 diphtheroid 38

17 under 10 S t e r i l e . 39
16 under 10 S t e r i l e • 40
15 u n d er-10 S t e r i l e .
14 under 10 Neg. 40
13 90 Neg. 42
12 under 10 Neg. 43
11 20 S t e r i l e . 33
10 10 Neg. 36

9 under 10 Neg. 39
?i 50 Neg. 40
7 200 360 70 Neg. 40
5 i
4

140 240 59 Neg. 44
80 100 63 4 diphtheroids 43

3 140 230 51 15 diphtheroids 39
2 90 330 32 30 diphtheroids 38
1 340 410 33 11 diphtheroids

A sample taken  a f t e r  the animal had been tra n sp o r te d  
to  th e  a b a t t o ir  showed 4 ,0 0 0 ,0 0 0  c e l l s  per m l . ,  35 per  
c e n t ,  b e in g  g ra n u la r  c e l l s .
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C42 RF. (Contd.).
M acroscopic ex a m in a tio n .

Teat c i s t e r n .  -  deep p o c k e ts  in  w a l l ;  l o b u le s  i n  upper
p a r t  o f  w a l l •

Gland c i s t e r n .  -  g lo b e -sh a p ed ;  chrom e-coloured lo b u le s
in  w a l l .

L evel 1 .  -  Areas A, B, I) and E -  l a c t a t i n g ;  l o b u le s  
2.5mm. i n  d ia m eter .

Area 0 -  in v o lu te d ;  l o b u le s  1.0mm. i n  d iam eter .

L evel 2 .  -  Areas A, B, D and E -  l a c t a t i n g ;  lo b u le s  
2.5mrn. in  d iam eter .

Area C -  in v o lu te d ;  l o b u le s  1.0mm. i n  d ia m eter .

L evel 3 .  -  Areas A, B, 0, D and E -  l a c t a t i n g ;  lo b u le s
2.5mm. in  d iam eter .

C on clu s io n . -

This was a normal l a c t a t i n g  q u a r te r .

M icroscop ic  exam in ation .

D u cts .  L o b u les .

Gland c i s t e r n .  16 /16  n orm al..  3 /1 6  l a c t a t i n g ;  norm al.
1 2 /16  in v o lu te d ;  normal. 

l / l 6  in v o lu te d ;  p o s t - i n -
iflammatory in v o lu t io n .

L e v e l  1 .  -  A. 1 6 /1 6  normal 6 /16  f u l l  l a c t a t i o n ;  normal.
2 /16  f u l l  l a c t a t i o n ;  se v er e

a c u te ;  m ainly e o s in o -  
: p h i l s  in  exu d ate .

2 /1 6  p a r t i a l l y  in v o lu te d ;
norm al.

4 /1 6  in v o lu te d ;  norm al.
2 /1 6  in v o lu te d ;  p o s t - i n -

:flammatory in v o l u t i o n .

C. 1 6 /1 6  normal 14 /16  in v o lu te d ;  normal.
2 /1 6  in v o lu te d ;  p o s t - i n -

jflammatory in v o lu t io n



042 RE.

L evel 1

L evel

L e v e l  3
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(Coat'd.).
Miorosooplo examination. (Contd.).

D u c ts .  L o b u les .

. -  D. 16 /16  norm al. 6 /16  f u l l  l a c t a t i o n ;  norm al.
2 /1 6  f u l l  l a c t a t i o n ;  s e v e r e

a c u te ;  m ainly e o s in o -  
: p h i l s  in  e x u d a te .

8 /1 6  in v o lu te d ;  normal.

E. 16 /16  norm al. 5 /16  f u l l  l a c t a t i o n ;  normal.l
2 /1 6  f u l l  l a c t a t i o n ;  s e v e r e  [

a c u te ;  m ain ly  e o s in o -  j 

: p h i l s  i n  exu d ate .
7 /1 6  in v o lu te d ;  norm al. j

2 /1 6  in v o lu te d ;  p o s t - i n -
:flammatory in v o lu t io n *  
aeu te  exudate in  d u c t -  i 
: u l e s .  I

. -  A. 1 6 /1 6  norm al. 15 /16  f u l l  l a c t a t i o n ;  norm al.
1 /16  in v o lu te d ;  normal.

C. 1 6 /16  norm al. 7 /16  f u l l  l a c t a t i o n ;  normal!
1 /1 6  f u l l  l a c t a t i o n ;  se v e r e  | 

a c u te ;  m ain ly  e o s in o -  j 
: p h i l s  in  ex u d ate . j

8 /1 6  in v o lu te d ;  normal. j

D. 1 6 /1 6  normal 14 /16  f u l l  l a c t a t i o n ;  normal.j
1 /1 6  f u l l  l a c t a t i o n ;  se v e r e  j

a c u te ;  m ainly e o s in o -  
: p h i l s  in  ex u d a te .

1 /1 6  in v o lu te d ;  normal.

E. 1 6 /1 6  normal 1 4 /1 6  f u l l  l a c t a t i o n ;  normal.
2 /1 6  p a r t i a l l y  in v o lu te d ;  

norm al•

• -  A. 1 6 /1 6  normal. 1 6 /1 6  f u l l  l a c t a t i o n ;  norm al.

G. 1 6 /1 6  normal. 1 2 /1 6  f u l l  l a c t a t i o n ;  norm al.
1 /1 6  f u l l  l a c t a t i o n ;  se v e r e

a c u te ;  m ain ly  e o s in o -  
: p h i l s  i n  e x u d a te .

1 /1 6  p a r t i a l l y  in v o lu te d ;  
norm al.

2 /16  in v o lu te d ;  normal.
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042 RF. (Contd.).
Microscopic examination. (Contd.).

D u cts .  L ob u les .

L ev e l  3 .  -  D. 1 6 /1 6  norm al. 16 /16  f u l l  l a c t a t i o n ;  norm al.

S .  16 /16  norm al. 14 /16  f u l l  l a c t a t i o n ;  norm al.
2 /1 6  p a r t i a l l y  in v o lu t e d .

Summary. -

D u cts , normal th ro u g h o u t.

L o b u les ,  63fo l a c t a t i n g ;  norm al.
4$  l a c t a t i n g ;  se v er e  a c u te ;  e o s in o p h i l s  

predom inate i n  the e x u d a te .
29$> in v o lu te d  and p a r t i a l l y  in v o lu te d ;  

norm al.
4 fo in v o lu te d ;  p o s t- in f la m m a to ry  i n v o lu t io n .

Post-mortem c u l t u r e s  from t i s s u e s .

L evel 1 .  

L eve l 2 .  

L evel 3 .

D ir e c t  
b lo od  
p l a t e .

Blood p l a t e  from 
enrichm ent b ro th .

S t e r i l e .  S t e r i l e .

S t e r i l e .  S t e r i l e .

S t e r i l e ,  h c+ Staph.

P otassium  t e l l u r i t e  
blood p l a t e  from 
enrichm ent b r o th .

S t e r i l e .

S t e r i l e •

S t e r i l e .



C42,. right hindq.uarter, (C42, HH).
Exam ination o f  the m ilk .

Weeks
b e fo re

s la u g h te r

T ota l c e l l  
count  

(thousands  
p er  m l•) 

la b  .1 l a b .  2

P e r c e n t -  
:age o f  M icro-  

g ra n u la r  organisms  
c e l l s .  p r e s e n t .

E l e c t r i e a l  
c o n d u c t iv i t y  

(x  10 m hos).

30 10 Neg. 38
29 under 10 Neg. 39
28 under 10 Neg. 41
2 7 ’ 40 Neg.
26 10 Neg.
25 20 Neg.
24 under 10 Neg.
23 30 Neg.
22 under 10 Neg.
21 under 10 Neg.
20 under 10 N e g .1
19 under 10 S t e r i l e . 38
18 30 » S t e r i l e . 38
17 under 10 S t e r i l e . 39
16 10 S t e r i l e . 40
15 under 10 1 diphbbocoiu!
14 under 10 Neg. 40
13 270 Neg. 41
12 under 10 Neg. 42
11 20 S t e r i l e 34
10 under 10 Neg. 36

9 10 Neg. 38
4 under 10 Neg. 40
7. 20 under 10 Neg. 38fyl
4 20 10 Neg. 40

under 10 20 S t e r i l e . 40
3 20 30 5 dip&fch§a?oids 37
2 under 10 70 28 25 dipfofcbece&ds 38
1 under 10 10 24 (14 n h Staph.

( a u r e u s .
(few d ipM b§e© ids

A sample taken  a f t e r  the  anim al had been tra n sp o r te d  
to  the a b a t t o ir  showed 90 ,00 0  c e l l s  per  m l . ,  E8 per c e n t ,  
being g r a n u la r  c e l l s .
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C42 EH. (Contd.).
M acroscopic ex am in ation .

Teat c i s t e r n .  -  sh a l lo w  p o c k e ts  in  w a l l .

Gland c i s t e r n .  -  g lo b e -sh a p ed ;  chrom e-co loared  l o b u le s  in
w a l l  •

L evel 1 .  -  Areas A, B, C, D and E -  l a c t a t i n g ;  lo b u le s  
2.5mm. in  d ia m eter .

Level 2 .  -  Areas A, B, C, D and E -  l a c t a t i n g ;  l o b u le s  
2.5mm. in  d ia m eter .

L evel 3 .  -  Areas A, B, C, D and E -  l a c t a t i n g ;  lo b u le s  
2.5mm. in  d ia m eter .

Supra- 
:mammary 
lymph
node. -  No abnorm ality  s e e n .

C o n clu s ion . -

This was a normal l a c t a t i n g  q u a r te r .

M icroscop ic  exam in ation .

D u cts .  L ob u les .

Gland c i s t e r n .  16 /16  normal. 8 /16  l a c t a t i n g ;  norm al.
8 /1 6  in v o lu te d ;  normal.

L evel 1 .  -  A. 16 /16  normal. 16/16  l a c t a t i n g ;  norm al.

G. 16/16  normal. 16/16 l a c t a t i n g ;  normal.

D. 16 /16  norm al. 1 6 /1 6  l a c t a t i n g ;  normal;
w h ite  b lood  c e l l s ,  
m arginated in  a v e s s e l ,  
m ainly e o s i n o p h i l s .

E. 16 /16  normal. 1 0 /1 6  l a c t a t i n g ;  normal.
1 /1 6  l a c t a t i n g ;  se v er e  a cu te  

e o s i n o p h i l s  predominate  
i n  exudate*

2 /1 6  p a r t i a l l y  in v o lu te d ;
norm al.

3 /1 6  in v o lu te d ;  normal.
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042 EH. (C o n td .) .

M icrosco p ic  exam in ation .  

D u cts .

(C o n td .) .

L ob u les .

l a c t a t i n g ; norm al.

l a c t a t i n g ; norm al.
in v o lu te d ; norm al.

l a c t a t i n g ; norm al.

l a c t a t i n g ; norm al.
p a r t i a l l y in v o lu te d
norm al.
in v o lu te d ; norm al.

l a c t a t i n g ; norm al.

l a c t a t i n g ; norm al.

l a c t a t i n g ; normal •

l a c t a t i n g ; norm al.
2 /1 6  p a r t i a l l y  in v o lu t e d ;

norm al.
2 /1 6  in v o lu te d ;  norm al.

Supra- 
:mammary 

lymph
node -  e o s in o p h i l s  s c a t t e r e d  through .

Summary. -

D u cts ,  normal through out.

L ob u les , 87$ l a c t a t i n g ;  normal.
1$  l a c t a t i n g ;  severe  a e u te ;  e o s in o p h i l s  

predominate in  e x u d a te .
12 $  in v o lu te d  and p a r t i a l l y  in v o lu te d ;  

norm al.
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C42 RH. ( C o n t d . ) .

Post-m ortem  c u l t u r e s  from the t i s s u e s .

D ir e c t
b lood  Blood p l a t e  from
p l a t e .  enrichm ent b r o th .

L evel 1 .  S t e r i l e .

L e v e l  2 .  S t e r i l e .

L evel 3 .  S t e r i l e .

Supra- 
: mammary 
lymph 
n o d e .

n h Staph. 

S t e r i l e . 

S t e r i l e .

P otassium  t e l l u r i t e  
b lood  p la t e  from  
enrichm ent b r o th .

S t e r i l e •

S t e r i l e .

S t e r i l e .

S t e r i l e .  n h Staph. S t e r i l e .


