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Mic ¢ r, decapitation and neck dislocation
vﬁhg ggtﬁrZor stung;ng.is {;qUirEd& tXn practice the birds are usually put through an electrical
! 0 anaesthetise them, an
Qﬁﬂa: achieved either manually by Cutting the neck with a knife, or automatically with a machine
M““t °Qe Or two revolving blades. It has been reported that death can also be brought about

Iy Orily by inducing a cardiac arrest at stunning (Heath, 1984), but this method is not widely
M”Hr;itiSh abattoirs or elsgwhere. In this study it was decided to examine the possible
yfgbr N advantages of inducing a cardiac arrest at st
g, XC€dures. “Comparisons were mad
M”%nts aCtivity in the brains of anaesthetised, mechanically-ventilated chickens and ducks., The
i the fs were performed on anaesthetised birds for ethical reasons, and they were ventilated S0

1"dings could be related to instances where birds are .inadequately stunned. In this

are inadequately stunned they will maintain or resume
er the stunning procedure and before death.

|n8 AND METHODS Appraisal of abattoir practice Eight manual and mechanical methods of
9y, _EE_____-_~______,_ll______
“u €re examined in commercial processing plants in the UK to establish which blood vessels
|2
“WH” Y severed by each method, The methods included manual cutting at one side of the neck,
n 1 and Shechita neck cutting, manual cut per 0s ("beak cut" in ducks), 4 automatic killers
9 per os
Ngle-bladed machines made by Cope & Cope, Meyn Machinefabriek and Stork, and the

aft
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dual-bladed machine manufactured by Lindholst. The necks of 22 (* 7sD) birds killed at each
processing plant were dissected to establish which blood vessels had been cut.
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Chicken experiments Seventy two cull laying hens (2.1kg * 0.2 SD) were sedated with 98 mg k9 tioﬂof

SD) intramuscular ketamine hy rochloride. Anaesthesia was induced and maintained for the durd
the experiment with 47 mg kg sodium thiopentone which was introduced through a wing vein. The g
birds were ventilated with air via a tracheotomy using a Harvard Standard Ventilator. Bipolar 0.
diameter silver-silver chloride electrodes with jnsulated shafts were implanted onto the cortex ©
the brain with the negative-going electrode at the optic lobe and the positive electrode at the
frontal lobe. The eyelids of the animal were sutured open to allow exposure to a flashing 1ight
delivered at 2 flashes per sec. The light stimulus and the recording procedures for the evoke
responses were similar to those described by Gregory and Wotton (1983).

The birds were divided into 9 treatments with 8 birds per treatment. Each bird acted as its own
control and was subjected to the flashing light for a 265 sec period whilst ventilated with ?‘riame
This control period was identical for each bird, but thereon the treatments varied as shown n

1. Ventilation was maintained following the onset of the experimental treatment for the first
treatments listed in the Table, and the ventilator was switched off at the onset of the remalf
treatments (e.g. at the time the incision was made). In the first 4 treatments discrete blood ind
vessels in the neck were severed with a knife or scalpel blade. The spinal cord was severed us!
secateurs, and the cut fncluded a vertebra, both vertebral arteries and the spinal cord arter1?:;
pecapitation was perforined at the third to fifth cervical vertebrae using a laboratory guinot hf
(5mm plate steel blades). Cardiac arrest was induced with a 35V, 50Hz current applied across b

ing 3

TABLE 1. Treatments used in the chickens

Mode of operation of atmgM
Treatment ventiTator at onset of tres=

Bilteral carotid artery cut On
Bilateral jugular vein cut : On
Unilateral jugular vein cut On
Unilateral jugular + unilateral carotid cut . On
Cardiac arrest . On
" spinal cord cut On
Spinal cord cut off
Decapitation . - off
Asphyxia ; of f
. ; )
chest for 3 sec, and the effectiveness of the procedure was confirmed from a chest lead sustﬂ"

electrocardiogram. With this treatment only the results from those birds which develope
ventricular fibrillation have been included in this report. 3
¢h

In all the neck cutting treatments the site of incision was examined post-mortem to check fha:nge”n
required blood vessels had been severed. The flashing light was maintained during and fol Ozuﬁiw
slaughtering method, and the subsequent responses were averaged and quantified from their é % frof
distances (Gregory and Wotton, 1983). The spontaneous electrocorticogram (ECOG) was aSSesSeegaﬂwe
its integrated activity using a Texas EAM GPA-10 capacitance discharge integrator with its "
input referred to earth.
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Duck experiments The procedures used in ducks were essentially the same as those for the ch?
TABLE 2. Principal blood vessels severed at neck cutting
Neck cutting method Species Principal vessels severed Mﬂ
MANUAL Transverse cut across Chickens Unilateral carotid artery *+ uni1ateral
one side of the neck and ducks vein
Ao elf
MANUAL Lateral incision into Ducks ilateral carotid arteries + jugu]ar.:
the neck : anastomosis or unilateral jugular vel
MANUAL Beak cut Ducks Jugular vein anastomosis ”Mﬂ
vel
AUTOMATIC  Single blade Chickens spinal cord + unilateral or bilaterd'
: arteries ' tﬂﬂ]
. ver
AUTOMATIC  Double blade Chickens Bilateral jugular veins + unilaterd! |
artery ,ﬂﬂﬁ
1373
HALAL Chickens gilateral carotid arteries *+ bi‘ater:tewl
veins + spinal cord + one or both /i
arteries uy‘
al
SHECHITA Chickens Bilateral carotid arteries + ynilate’

vein
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our birds {3.5kg + 0.5 SD) were divided evenly between three treatments as follows: cardiac
sing a 30V, 50Hz Current applied to the chest for 3 sec, bilateral carotid artery plus

1 jugular vein cut, beak cut in which a blade was inserted within and along the length of the
to sever the vessels at the Junction between the head and neck. The method used in placing the

Ve recording electrode differed from chickens, to allow for the deep location of the optic lobe
€ duck's brain.

RESUL T Commercial neck cutting procedures

The us

"Orma]ua] Procedure with manual bleeding was to make a single cut at one side of the neck. This

inc]uq

termen had wa

ne Ju ul p
Plant Sular vein on

ly severed one

Jugular vein plus one carotid artery, and a vertebral artery was sometimes

Slay ed as well. Occasionally, an external carotid artery was also cut. The effect that different
9 s particularly noticeable at one duck processing plant, where one man often cut

ly whilst the other man cut a carotid artery as well. At another duck processing

the manual procedure was performed by inserting a narrow bladed knife laterally through the

or thOf the neck, and this usually severed both carotid arteries and either one of the jugular veins
into € anastomosis betwcen the two jugulars. Another method used in ducks was insertion of a knife

anas
1 t

the bird‘s mouth to sever the blood vessels at the base of the skull. This usually cut the
Omosis between the two jugular veins.

the effect of the single bladed automatic killers depended on the make and setting of the machine and
SQVGS?ZE Of the birds. ' With most machines the cut was made at the back and to one side of the neck,

of
i“gu]ar vein

q b
th: Xamined at one abattoir
€Ut also included one of

In
tragz]a]‘slaughter,

"Ing the spinal cord
aChine, however,

and the muscle enveloping one or more of the vertebral arteries. One make
cut the ventral aspect of the neck, severing the oesophagus, trachea, both

s, both carotids, and occasionally the spinal cord. The double bladed automatic killer

» and it cut both jugular veins plus one vertebral artery. 1In some birds

the external carotid arteries or one of the common carotid arteries.

both jugular veins, both carotid arteries, the spinal cord, oesophagus and the

to 1, o8 Were cut. This procedure was similar to decapitation except that the head was lefL attached
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0dy by the muscle and skin at the back of the neck. Shechita involved a less extensive and
1able cut (Table 2). 4

The object of the experiments was to determine which of the many slaughtering
that are or can be used commercially cause brain failure in the quickest manner. Brain

SeCOnd? was assessed in two ways. Firstly, as loss in its response to an external stigulus, and

ang 4¢

Cong )
flagy Utive stimuli

Y5 as the decline in its spontaneous activity. The cortical responses were often biphasic,
€r slaughter they gradually diminished to zero. The averaged responses for series of 32

were quantified by measuring their excursion distance for 140 msec following the

dist OF Tight. The time from slaughter to less than 50% and 5% of the preslaughter evoked excursion
1esS fCe wag then determined for each bird. These results are presented, along with the times to
an 50% and 5% of the integrated ECoG activity, in Table 3.

.
~{BLE 3

Effect of 9 slaughtering methods on the time to less than 50% (t50) or 5% (t5) of the

JQESEﬁggggrspontaneous activity or excursion distance of the evoked response in the brains of

chickens

1 Spontaneous Evoked
aughtering activity (sec + SE) activity (sec + SE)
Method T
t50 . ¥ Y50 '

Capd.

Deca:ﬁc arrest 11 + 12 23 + 28 22 + 42 90 + 8%
Bilap, tation 14 ¥ 18 32 %2 38 % 5D 136 ¥ 160
u"ter;:] carctid 19 ¥ 4° 60 ¥ 8¢ 50 ¥ 9 163 ¥ 11
i) S 4

antercral carotig 38 + 6 122 & 22~08 116 + 21€ 302 + 30°F
SJUQU‘ar+ unilateral

PRl b cd ¢ d
AWIthoutord 53426 80 + 8 84 +7 190 + 11
?PhYXia feéspiration b d C ec
Ping 56 + 6 100 + 13 98 + 105 250 + 178
i Nr:grd with 106 + 14° 179 ¥ 29% * . 206 ¥ 19 330 ¥ 11
1135, Mation + ™

u"ent] A jugular 121 + 199 185 + 25° 215 + 219 332 + 23f
Ny =¥ i

q :
Vein eral jugylar 180 + 50¢¢ 233 + 58° 234 + 149 349 + 22f

tens

§i

+05 ulq €ach column with different superscript letters were significantly different at least at p =
"9 the Mann Whitney test. i gy i




Cardiac arrest and decapitation were the quickest slaughtering methods in terms of the time to 10sS
(<5%) of spontaneous and evoked activity in the ECoG (Table 3). Cutting both carotid arteries took
almost twice as long as a cardiac arrest in causing loss of the evoked response, and cutting the
jugular veins only took the longest. When the spinal cord was cut, the time to loss of 5pontan€°“s
activity was about 1.5 min longer when the ventilator was left on in comparison with switching 1
off. This suggests two things. Firstly, severing only part of the spinal cord, such that the a
is able to breathe spontaneously, may not cause death as promptly as severing the whole cord. 3
Secondly, complete severance of the spinal cord (without cutting any of the 4 major blood vessels !
the neck), causes death through asphyxiation. This conclusion was confirmed by the results for the
asphyxia treatment. When the birds were not bled out at all, but the ventilator was switched offs
the time to loss of spontaneous activity in the brain was similar to cutting the spinal cord plus
switching off the ventilator.

%
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Duck experiments Cardiac arrest was the quickest method of reducing evoked and spontaneous ac@‘V‘ty
in the duck's brain, followed by the bilateral carotid artery plus bilateral jugular vein cutting M
method and then exsanguination through the bird's mouth (Table 4). In 7 birds subjected to the b?:e
cut treatment the incision cut into a jugular vein or the anastomosis between the two jugulars. he
remaining bird in this treatment had a superficial branch of the left carotid artery cut, whilst t
jugular veins were left intact.

DISCUSSION The results from these experiments help to establish the rate at which various
slaughtering methods induce a profound form of brain failure in chickens and ducks. Brain fa11ur?
was assessed in two ways; from the loss of spontaneous activity in the ECoG and as failure in the
brain to respond to an external (1ight) stimulus. The relevance of the results to commercial hey
slaughtering practice depends on whether birds should be dead or merely unconscious at the t1me.t i
enter the scalding tank. A minimum interval of 1.5 min is required between slaughter and scalding
British processing plants and it has been suggested that the slaughtering method should allow the
birds to bleed to death before they are subjected to the scalding treatment (Farm Animal Ne\f§re
Coun¢il, 1982). If however it is simply sufficient for the animal to be irreversibly unconscious v
when it enters the scalding tank then the findings from this experiment are of less practical Ya]u
It is also important to note that in the majority of treatments used here, the birds were ventl]?
following the slaughtering procedure. Thic would simulate conditions where birds are inadequaté y
stunned and hence atle to maintain or resume respiration following neck cutting. Under normal they
circunstances, adequately stunnéd birds would not resume rhythmic breathing movements, although

might show some gagqging.

The ‘appraisal of processing plant practice showed that cutting into the spinal cord without Se"""ing
the carotid arteries was the most common system used with single bladed automatic killers. The
experimental work indicated that this method resulted in death through asphyxia, and, as such 1th0“¢
would only be humane if the birds remained stunned up to the time they died. Since in s’a,ghters
situations it is impossible to determine whether an animal is conscious or unconscious when 1? ha
had its spinal cord cut, it is suggested that this method should not be used in conjunction wi
electrical stunning methods which fail to induce a cardiac arrest. Severing the spinal cord 15
probably the preferred neck cutting method in commerce because it facilitates feather release at-
plucking (Levinger and Angel, 1977).

r
Cardiac arrest and decapitation were the quickest methods of killing chickens. Both methods hOWeY§
are associated with slow bleeding from the carcass (Weise et al, 1982; Davis and Coe, 1954), but est
is not known whether this is important enough to affect the quality of the carcass. A cardiac @

can be induced at stunning by using high voltages (Heath, 1984). Where this is not used it 15 pat
important to sever both carotid arteries at slaughter to cause a rapid death. This would mean t t0
either both sides of the neck have to be cut manually, or, the trachea has to be severed in ord€ﬂe
reach the carotids when automatic killers are used. Cutting the trachea is said to be incomPat1in
with present automatic evisceration methods, and so a unilateral cut is preferred in the prOc‘?ss
industry where the manual method is used. This causes a delay in the onset to brain failure 17
comparison with cutting both carotids.

The reason for including ducks in this experiment was to compare the results for chickens with 35
diving bird species. Unanaesthetised ducks are known to sustain spontaneous brain activity for
times longer than chickens when subjected to apnoeic asphyxia (Bryan and Jones, 1980). This ds
difference, however, was not present following cardiac arrest or any of the exsanguination methoothg
used in this study. It appears that the species difference in response to asphyxia reported
workers was probably mediated through an oxygen conserving cardiovascular reflex rather than a"
innate difference in brain tolerance to hypoxaemia. .

It is concluded that from the humanitarian standpoint an electrical stunning method which
simultaneously causes a cardiac arrest produces a quicker kill than conventional slaughtering
methods, and so it is less likely to be associated with resumption of consciousness followind ...
stunning. On this basis it is proposed that the combined electrical stunning-cardiac arrest M
is to be preferred, but, further investigations are required to establish whether it is associ
with any defects in carcass quality.
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TABLE 4 Effect of 3 slaughtering methods on the time to less than 50%
(t50) or 5% (t5) of the integrated spontaneous activity or excursion
distance of the evoked response in the brains of ducks.

. Spontaneous Evoked
Slaughtering activity sec + SE activity
method
t50 t5 t50 t5

Cargi, . °

fiac apregt 6+1" 23432 /st 15473
Bj ;
ﬂrl:t?ra] carotid 23 + 4P £2 + gb 8l + 20P 172 + 0gd

es + bilateral jugular veins

Be

% cut 80 + 11 179 + 16¢ 260 + 21° 332 + 2P

8a s
0.02S In each column with different superscript letters were significantly different at least at p =
USina the Mann Whitney test.






