Captive Bolt Stunning
I
Cattle and Sheep



Central Nervous System function
INn the context of Brain Injury,
Concussionand Slaughter



Types of Brain Injury or Insult
which can result in Death

¢Ischaemia
4¢Anoxia |
¢Hypoglycaemia
¢Anaemia
¢Trauma
¢Haemorrhage
¢Metabolic abnormalities
¢Toxins
¢Inflammation
¢Tumours
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Findings from 637 sheep

If the bolt damages the thalamus, hypothalamus,
midbrain, pons or medulla, there is a very high
likelihood of a deep concussion
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Ways in which Concussion
can induce immediate Unconsciousness

A Shearing forces at the brainstem
A Compression of the brainstem

A Contre-coup effects

A Generalised depolarisation
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Shearing forces
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Upper brainstem pressure on the
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Approaches used for assessing
effectiveness of stunning

Behaviour
Cranial nerve reflexes

Brain pathology

Which methods are used for assessing
brain function in humans ?



Signs used In boxing matches

The Four Depths of Concussion

1. Impaired memory

2. Impaired memory + coordination
3. Collapse

4. Collapse + loss of breathing
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cranial nerve reflexes

brain pathology



¥ 2. Optic

?\’\\ 3. Oculomotor
¥ oo \\ 4. Trochlear
ﬁ,( \ 6. Abducens

\
\

\
\
|
|

1

‘l #
A

i

12. Hypoglossal

8. Auditory

——— —— x
————
—
—

—
——

9. Glossopharyngeal ~~~_

o -

S A

- ~< 11. Spinal
/\ - accessory

oy Ve!

Sk brs
Acoustic
A Rl branch




‘Cranial Nerves and their Function

Name ) Function ]
I Olfactory Smell (s)
II Optic Vision (s)
111 Occulomotor Eye movement, pupil and lens control, tears (m,p)
v Trochlear Eye movement (m)
Vv Trigeminal Face (s), chewing (m)
VI Abducens Eye movement (m)
VII Facial Face (m), salivary glands (p), taste (s)
VIII Auditory Hearing and balance (s)
1 IX Glossopharyngeal Throat muscles (m), taste (s), salivary glands (p)
X Vagus Control of internal organs (p), sensation from
internal organs (s), taste (s)
X1 Spinal accessory Head and neck muscles (m)
XI1I Hypoglossal Tongue and neck muscles (m)

$ = sensory; m = motor; p = parasympathetic function




1 No pupillary response 2 No blinking 3 No eye movement
to light

4 No grimacing 5 No gagging or



Signs of effective
Captive bolt stunning




Simple signs of effective captive bolt
stunning

Immediate collapse with hindlegs flexed
Tonic body spasm

No breathing, corneal or palpebral reflex
No eyeball rotation



Frequency of poor captive bolt stunning

Bulls Steers Heifers All cattle
(306) (731) (559) (1596 + 12 cows)
Failed to collapse 4.2 1.5b 2 .3ab 2.3
at first shot %
Collapsed but not 12.12 5.9b 3.8b 6.4
a deep level of
concussion %
Repeat shot % 6.5 3.7 3.7 4.2
Imperfectly 16.32 7.4b 6.1b 8.7
stunned %

s



A good depth of concussion depends on

* type of animal

* accuracy of the shot

* trajectory of the bolt in the brain
* bolt kinetic energy



Accuracy of the shot
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Captive bolt stunning




Horned animals

* Poll, crown or frontal shot ?
* Hazards with a poll shot









Conclusions on accuracy

A Aim to shoot the midbrain or brain stem

A Accuracy is very critical with the poll shooting

A With a frontal shot, if the entry hole deviates more than 2 cm
from the ideal position a second shot may be needed



Captive bolt gun characteristics

Captive bolt | Cartridge Cartridge Peak Range Kinetic
gun grain velocity m/s energy
m/s £ sd KJ
Cash special | Brown 1 21+1 19-23 49
with spacer

Cash special | Brown 1 27+2 22¢ 29 78
Purple 2.5 42+1 41¢ 43 189
Green 3 47+ 2 44 - 49 234

Cash special | Red 4 54+0 53¢ 54 305

heavy

Cash Black 4 60+1 59-61 412

magnum .25




Incorrect rings

A insufficient number of rings
A home-made rings
A worn or broken rings







Inappropriate cleaning or maintenance

A Infrequent cleaning
A Do not wash the gun with water
A Do not use oil on the rubber rings and bolt




Is brain pathology useful ?




Is the EEG useful ?
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BETA 14-30 Hz
Awake, normal alert
consciousness

ALPHA 9-13 Hz
Relaxed, calm, lucid,
not thinking

THETA 4-8 Hz
Deep relaxation and
meditation, mental
imagery

DELTA 1-3 Hz
Deep, dreamless
sleep




Evoked responses

Jl r«nk/n\/’ wJ\*wLﬂ\j[L WJL\J‘— o

DORSAL
NECK CRUSH

50|n‘/-\_ \ \
T U e e et e S S rhati
ms ’

CONCUSSION
SHOT

32 32 0 32 64 88 128 160 182 2 256 sec



Assessing captive bolt stunning

A Signs of effective stunning in the shot
animal

A Number of repeat shots
A Accuracy of shooting positic
A Gun maintenance =




Sticking
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Assessing sticking

A Signs of recovery

A Checking which blood vessels have
been cut

AChecking the carcass for poor
bleeding






Position of the neck sticking wounds
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