INTRODUCTION

This book forms part of a series that has been designed to provide a study aid for students
undertaking Red Meat Inspection and other courses where knowledge of bovine meat
inspection is required such as those for Environmental Health Officers, Veterinary degree
students and Official Veterinarians. It is hoped that it may also provide information in
a ‘user friendly’ format for abattoir owners and producers as to the nature of rejections
recorded by inspectors.
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his se&edition has been augmented by more photographs and the addition of less
mo (itions and parasites that may be encountered in post mortem inspection.

Wi os@e, photographs illustrating anatomical features and conditions have been
inclu latte rally depicting severe examples of conditions. This is a conscious
decision, ed at iving numerous lectures on meat inspection where I learnt that
no two peo 1d ibe something the same way.

The section coveQ tow?physiology does not go into great detail; numerous
other texts fulfil this ion. order that the bodily systems are introduced should
'mp‘?
lo

e
not be construed as an ord, The section covering diseases loosely follows
the format of name, synony io ogenesis, clinical lesions, gross lesions and
judgement as to the fitness for consvion. The diseases are listed in alphabetical

order for ease of reference. )

in Abattoirs is hoped to provide a u y inspection decisions in the
abattoir environment. o {
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I must add that the judgements as to the fitness for human‘co n in this book

ti
are my own views, gained through experience and consulta iﬁtl& 0 Q
. o @ Grist

%

The Affections of Specific Parts and ions tered at Post-Mortem Inspection
seful t r da é
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SKELETAL SYSTEM

INTRODUCTION

The skeletal system, the bones, provides structure, protection and a means of
locomotion. Muscles are attached to the bones by ligaments or tendons and move
the 1 by contracting around a pivot or joint. In this section the basic structure,
function of the bones is described. For this purpose the bones of the
ivided into the skull, the axial skeleton and the appendicular skeleton

THE C%F BONES
2
OOngQ’ Section of a Bovine Humerus
% Articular cartilage
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INTRODUCTION

The survival of an animal depends on the symbiotic function of all the bodily
systems. Disease can be considered to be an abnormality in the structure or function
of these systems, and even an inability of the animal to perform as expected in
relation to its peers. The traditional concept of disease is that there is a causal
factor that produces recognisable macroscopic and microscopic lesions that can
lead te identification of the causal factor. In this section infectious diseases are
considered, including those due to viral, bacterial and fungal pathogens, be they of
communicable origin (passed from one animal to another) or commensal organisms
(Organisms that form part of the normal microflora associated with the animal).

The iole of the Meat Inspector is to determine whether the carcass or part carcass is
fit for human consgmption, given the macroscopic evidence of lesions presented.

Of greatest importance are zoonotic diseases, those that are naturally
transmissible between™vertebrate animals and man, such as anthrax, brucellosis.

ROUTES OF INFE€TION

There are five routes by whichtinfectious’organisms gain entry into the host animal,
these being:

. Inhalation — The causative agénts are‘drawa into the body during the act of
inspiration. Tuberculosis lesions gisually havesprimary foci within the lung
tissue.

. Ingestion — Infection and subsequent spreadis achieyed by entry of the infectious
agent via the digestive tract, initial lesions in this tract are usually followed by
transference of the infection to the liver via thesepatic partal blood circulation.
Examples include endoparasites such as liver fluke.and thewarval stages of
Echinococcus granulosus

. Inoculation — Penetration of the physical barrier to infection, providedby the
skin and mucous membranes, allows entry of micro organismns,either through
exposure of subcutaneous tissue to environmental contaminationy or by the
injection of these agents that may be present on or in the object pénefrating the
barrier as occurs in wounds and insect bites. Examples include the tick-transmitted
infection of red water fever.

. Congenital — Vertical transmission from the dam to the offspring, if this infection
occurs before the foetus has developed its own immune system (before third
trimester) any infectious organism can be included in the phase where recognition
of ‘self” occurs so that any infection may not be countered as it is not recognised
as foreign material.

. Sexual — Infection can be passed during copulation. Brucellosis and other
forms of infectious abortion are known to be transmitted in this manner.
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PARASITES OF CATTLE

Skin / Subcutaneous tissue
Ticks - Ixodes ricinus
Mites - Chorioptes bovis

Demodex bovis
Sarcoptes scabei Rumen and Reticulum
_ Psoroptes ovis Paramphistomum cervi
Lice - Damilia bovis Liver Oesophagus
Flies - Hypoderma bovis Fasciola hepatica Hypoderma lineatum
Hippoboscid spp Hydatid cysts Sarcocysts
Lucillia sericata Cysticercus tenuicollis

Heart and Muscles
Cysticercus bovis
Sarcocysts

Lungs
Dictyocaulus viviparus
Hydatid cysts
Errant fluke

2

Blood
Babesia divergens

Ceeci
Babesia bovis esophagostol PP

==
9
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PARASITISM
O

Parasites can be defined as plants or anim t 115 n or within another living
organism at whose expense they gain some %ﬂta st giving nothing in
ated.

return. The host/parasite association can be c type of parasite

encountered ranges from viruses (intracellular para atca reproduce in
a living cell, to protozoa (single celled organisms) to i @al w dinsects.
Although they are parasitic, viruses are generally treate p up, and
we will only be considering some parasites that are intern@ndo ites) and
external (ectoparasites) that can affect cattle.

Parasites may have a direct or indirect lifecycle. A direct lifecy eans that

the parasite can only complete the lifecycle by parasitizing the host.

ENDOPARASITES
HOST / PARASITE RELATIONSHIP
The lifecycles of parasites vary, but endoparasites undergo a three-step association

with the host animal. Firstly, the parasite must infect the host via the intestines,
respiratory system or the skin. Secondly the individual parasite must be maintained
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TUMOURS

INTRODUCTION

The term tumour literally applies to any abnormal swelling, but nowadays it tends
to refer exclusively to neoplasms, which are abnormal new growth of tissue, in
which cell multiplication is uncontrolled and progressive in addition to serving
no w)se and growing faster than normal tissue. This growth is due to genetic
terati r damage causing uncontrolled multiplication of these cells. These
la mations are classified as being either benign or malignant; the gross
eoplasia is variable being dependent on their origin and type.

a t promotes a disruption of cellular DNA causing
i ormation of neoplasia. These agents can be varied
,ﬁ!s S radlatlon — for example ultraviolet rays and

uncontrolled mu
and include chemic
radioactive material.

ANGIOGENESIS +} ‘V/<

Both malignant and benign tumours eased blood vascularisation,
all tumours requiring nutrients to contin ase of the rapidly growing
malignant tumours the blood vessels tend rly formed and prone
to rupture creating the appearance of haemo th1n the tumour. The
ability of neoplastic cells to chemically stimula f new branches
of blood capillaries from existing vessels is terme &y

Fibro-papillomas in the oesophageal groove of the reticulum. Although benign, their presence can
interfere with the process of rumination and lead to conditions such as bloat
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ABNORMAL ODOURS

Any abnormal odour in meat intensifies on heating, a fact utilised as a confirmatory
test for uraemia, but this odour in addition to indicating possible conditions also
renders the meat unmarketable and hence carcasses and offal affected by abnormal
odour / taste are rejected. The cause of an abnormal odour in cattle can be due to
feed, medication or metabolic disorder.

Feéd = “You are what you eat” is especially true in cattle, those slaughtered during
the first week of being transferred to a turnip diet produce meat with a very distinct
tarhip odaur. Cattle that have access to wild onions, leeks and garlic, as well as
runningthe risk of toxin poisoning, will produce meat with a strong odour of these.
Other feodstuffs thatican cause abnormal odours include factory waste containing
strong ar@matic compounds such as orange rind.

Medication — Dfugs or tonics)administered before slaughter that include aromatic
compounds such asdaniseed, turpentine, linseed oil etc can taint the meat of that
animal. The presence of ‘medicinal’odours, as well as rendering the carcass unfit
for human consumption, may alse prompt the taking of samples for laboratory
analysis to ensure that relevant drug ‘withdrawal periods have been met.

Metabolic disorder — cattle can bedaffectéd by acetonaemia, or ketosis, when
fevered or after giving birth or late inytheiz preghancy. Itis generally accepted that
this is due to ketones produced when body fat is‘btoken down to produce energy.
These ketones are reabsorbed into the bleod circulation and then into the body
tissue. The carcass smells strongly of ‘nail varnish’, a'smell that becomes more
pronounced when the tissue is heated.

Carcasses with an abnormal odour or taste are rejectéd as unfityfor human
consumption

ABSCESSES

An abscess is a collection of pus surrounded by fibrous tissue; it is partief the
body’s defence mechanism normally triggered by the presence of pus “forming
bacteria. This fibrous tissue is a normal healthy reaction and consists of newly
formed connective tissue and blood vessels. Pus may consist of dead or dying
bacteria, dead tissue cells that formerly occupied the area, dead or dying white
blood cells, debris and a certain amount of fluid exuded from the blood vessels
in the vicinity. Various bacterial species are associated with abscess formation
including Corynebacterium pyogenes, Streptococcus spp, Staphylococcus spp and
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Vertebral Column

e 7 cervical vertebrae e
e 13 thoracic vertebrae

e 6 lumbar vertebrae

e 5sacral vertebrae

e 18-20 coccygeal vertebrae

ForeiEg
. la

\
\
.
. Phalan‘eb
Hind Leg o O
*  Femur %
e Patella )

e Tibia
¢ Fibula
e Tarsus

e Metatarsus

e Phalanges

e Head of femur articulates with o
acetabulum of pelvis

Pelvis

e 3 bones, ilium, ischium and pubis.
e Top of cavity formed by sacral vertebrae
e Paired pubis joined by pubic symphysis
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DISEASE CAUSE TYPE

Actinobacillosis Actinobacillus ligniersi Bacterial
(Wooden Tongue)
Actinomycosis Actinomyces bovis Bacterial

(Lumpy jaw, Ray Fungus)

Anthrax Bacillus anthracis Bacterial
(W, rters’ Disease, Splenic fever,
harbofi, Malignant pustule)

Babesia bovis Protozoal
er, Haemosporidiosis, Babesia divergens

Clostridium novyi Bacterial

Blackleg o ' * Clostridium chauvoei Bacterial

Bluetongue

) Orbivirus Viral
(Sore muzzle disease) 6 ‘

Bovine Herpes Mammilliti lvsvirus (BHV-2) Viral
(Ulcerative mammillitis, Bovine ) /{

Herpesvirus II)

Bovine Malignant Catarrh svirug Q Viral

(Malignant Catarrhal Fever) o {

Bovine Spongiform Encephalopathy Prion Pr* Q Prion
(BSE, Mad Cow Disease) @ &

Bovine tapeworm Moniezia expar& Q Parasitic

Bovine Virus Diarrhoea BVD virus, Pestivi A G
(BVD, Mucosal disease)

. * )
Brucellosis Brucella abortus acterial
(Contagious abortion, Bang’s disease,

Undulant fever) @
Calf Diphtheria Fusobacterium necrophorum Bacterial
(Oral necrobacillosis, necrotic

stomatitis)

Canine tongue worm Linguatula serrata Parasitic

Coccidiosis Eimeria bovis Protozoal




AFEECTIONS OF
SPECIFIC PARTS

This section gives details of viSible lesions
and possible diagnhg§is; ifiis only
intended as a‘guide




N.B. Neoplasia can affect all parts

BONES

LESION POSSIBLE DIAGNOSIS

Inflammation of Osteitis

Purulent inflammation of Osteomyelitis

Brown pigmentation Osteohaematochromatosis

Cawormation Resolving fracture, Lymphosarcoma,
osteosarcoma

{elling and curvature Rickets (vitamin D deficiency)
es common in vertebrae) Tuberculosis

Resolving rib fracture — callous for!

HEAD

LESION POSSIBLE

Bones

Brownish red discolouration Osteohaematochro 51s ?
Swelling of mandible/ other bones Actinomycosis, osteo

tumour, non-specific 1nfe 1

Buccal cavity
Inflammation of Stomatitis

Crater like erosions of nose, mouth Malignant catarrhal fever

Diphtheric foul smelling membrane Calf diphtheria

Erosion of cheek papillae Trauma, Malignant catarrhal fever,
Bluetongue

Erosion of mucous membrane Bovine Virus Diarrhoea, Foot and mouth,

Bluetongue
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Adenosine tr1p o

Adenovirus 89

Adrenal gland 76

Affector cells 83

Alveoli 23

Anaemia 168

Angiogenesis 151

Anthrax 95

Antibodies 83

Apthous fever. See Foot and Mouth
Disease

Arachnoid mater 73

Arthritis 168

Arytenoid cartilage 21

Atelectasis 183

ATP. See Adenosine triphosphate

Atrium 45

Atrophy 192

Autotrophs 86

Available moisture 86

Available water 87

Aw value 87

Axillary L.N. 54

Axon 72
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Babesia bovis. See Babesiosis
Babesia divergens. See Babesiosis
Babesiosis 138

tinomycosis

e,
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X,

Bacilliary haemoglobinuria. See Red
Water Disease

Bacillus anthracis. See Anthrax

Bacterial necrosis 169

Bangs Disease. See Brucellosis

B-cells 83

Benign tumours 152

Bible. See Omasum

Bicuspid 45

Bile 42

Bile ducts 42

Bilirubin 42

Binary fission 86

Birnavirus 89

Blackbottles 140, 252

Black Disease 95

Blackleg 96

Bladder 61

Blight. See Infectious
Keratoconjunctivitis

Bloat 98

Blowﬂy myiasis 140

ebottles 140, 252

OVin svirus II. See Bovine
e 111tls
mP

c mas. See Enzootic

euko.
Bovine léant C 100
Bovine Re! See
Shipping &
Bovine Spongifo nceph@\
100 9
Bovine viral leucosis zootic
Bovine Leukosis
Bovine Virus Diarrhoea 101@
Bowman’s capsule 60
Brachiocephalic trunk 49
Bradyzoites 139
Brain 72
Breech strike 141
Bronchi 23, 244

Bronchial L.N. 53
Broncho-pneumonia 203





