
in alternativIeS (Lambooy & Spanjaard 1981)

thp rocuHc captive bolt Stunninn in __m ;£ B  js m = s : :  : : : : r ; ~ 1 ■ ■
S  Were alee 5 Running,method is used. ,983a)* whlch emphasises the need for pronmt

^ stn.h "c1d?nFe .of recovery of brain fi.nri-?L a^,llty‘ ,Thls study does however nnirn-
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the stunning procedure and before death! they w111 maintaf" or resume

i'tSel!? METH0DS p r a i s e ! of abattoir ........ r, .
V^lly *Jami'Jed ™  commercial processing plants !n9themM?U? and mechan1cal methods of

machines made by Cope & CopfTi^n HachineSbrSk .“S a ’o i k ' ^ f i e  k1’l6rs
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control and was subjected to the flashln^ngnt ^  thereon the treatments varied as shown^^ fi

This control period was )d, ^  t ll inq the onset of the experimental treatment f o r e remainin9 
1 Ventilation was maintained follow! g switched off at the onset of .he .
treatments listed in the Table, and the vent first 4 treatments discrete b iflg
treatments (e.g. at the time the incision was ™ a d e ) l n  t h e N r s t ^  c d s e v e r * * .
vessels in the neck were severed with a kn vertebral arteries and the spinal cord * ^ ® otine.
secateurs, and the cut Incited a ! * ^ db™ * f1fth cervical vertebrae using a laboratory gu the

^ £ “, ¿ 8  E S S a r  S Æ ‘5ÎÎÎ,ÎV . i  1 nduced -1th . « ■  . « • «

Treatment

BiItérai carotid artery cut 
Bilateral jugular vein cut

Ï Ï Ü S S S S u r  Ä S ü U - . . I d  Cdt
Cardiac arrest 
Spinal cord cut 
Spinal cord cut
Decapitation
Asphyxia

TABLE 1. .Treatments used in the chickens Hn[]p 0T

ventilator at onsit_ofJ£--
Mode of operalion°laat^

« - . » - - «  ^ ,̂ i . y x ^ « T r s r ! . i 5 r A S ,2 - i - * -  ■ s

„ . „ . « . . . cut.10 9 t j - t - t ,  « » . i t .  »'.¡“ S “
required blood vessels had been sev * onses were averaged and quantified from th ssed f[jve
slaughtering method, and the subseqT  Z l > 0  taneous electrocorticogram (ECoG) was ass e * * ^
iwiinr.c (Rrpaorv and Wotton, 19BJ). lne sp ____  _ jicrharn. intearator with i

,uSta
in8“

slaughtering metnou, «..« spontaneous electrocorticogram vtcou; "-:ts ne9'
î!“ Î S Æ S" ? l X “ “ ïï'.^“ Il « «  « - »  « . « « n e .  discharge ..t.gr.t.r ..th 

input referred to earth.input rererrea co e.i m .
. in Hurts were essentially the same as those for tn 

m.rk experiments The procedures used in ducks were esse

TABLE 2 . Principal blood vessels severed at neck cutting

ch1C^'

Neck cutting method

MANUAL

MANUAL

MANUAL

AUTOMATIC

AUTOMATIC

HALAL

SHECHITA

Transverse cut across 
one side of the neck

Lateral incision into 
the neck

Beak cut

Single blade

Double blade

Species

Chickens 
and ducks

Ducks

Ducks

Chickens

Chickens

Chickens

Chickens

Principal vessels s_evered
------ E-------- ’ ral J

Unilateral carotid artery + unilat*

\ é

vein
lef

y
/

>r

i - r vi
Bilateral carotid arteries + j u ^  yein 
anastomosis or unilateral jugu

Jugular vein anastomosis ^

Spinal cord + unilateral or bilate 
arteries ^  ^

Bilateral jugular veins + unilatera ^
artery jirij

Bilateral carotid arteries + b*lj!tvertet’,i , 
veins + spinal cord + one or bo m y
arteries ,

Bilateral carotid arteries + unll* 
vein

k



!!rrest usina i -inv'^inH9 ~  ° ’5 w®re,dlv1ded evenly between three treatments as follows- cardiac 
lateral -°H ♦ reni appl!ed t0 the chest for 3 sec, bilateral carotid artery plus
"Wiith to spupr thBVeln Ci|t’ C“t ln.wbicb a blade was inserted within and along the length of the 
ne9ativP r .pbe v?sse s ab Junction between the head and neck. The method used in placina the 
:in the duck'srbranin? Ctr°de d i " Bred fr0m chicke" s > t0 a,,ow f° r  phe deep locaSon S  U ^ t ’̂ lobe

Results Commercial neck cutting procedures

?0rmailiy1o p „ ^ eHUre w1th ™anua1 bleeding was to make a s ing le  cut at one side of the neck This 
lncluded f i l l n Ju9d lar.y eln  plus one caro tid  a r te ry , and a vertebra l a rte r^  was sometimes 
Sla“9htermpn h a '  Occas’ ona a" e te r n a l  caro tid  a rte ry  was also c u t. The e ffe c t that A f fe r e n t
®?e Jugular vein onlyPw h ils t th ^ o th 11“ 31316 f  ° ne dU-w process1n9 p la n t> where one man often cut 
Pldnt  the L n  1? y ” h l ls t  the other man cut a ca ro tid  a rte ry  as w e ll.  At another duck processino 
S,de ° f hthe neck ^ n d ^ M c  ^  p®rformed b*  in s e rtin g  a narrow bladed kn ife  la te r a l ly  through the

S n ^ s?IrdetSw -nUti hrtloeV̂ gSfaerb: ^ s IeSSe,S “  ^  6356 °f th* sku" -  ThiS - ally 
2e sj^f°ihr^^"9lewdi^ drr^n^k;i,ersdepended on thG i,iake and settin9 °f the andSeve r ino f u o ird s . With most machines the cut was made at the back and to  one side of the nerk 
■f machineh h o le ie r T ?  ?hd th e . rau.scle enveloping one or more of the vertebra l a r te r ie s .  One make’ 

v e ins both ’ c a rn tid !  venbral aspect of the neck, severing the oesophagus, trachea, both 
?us examined a t o ie  a b a ^ o tr ’ and ?r Jy th V pinal cord. The double bladed automatic k i l l e r

“* « . 1 . «  “ cf:»ee3b: : “ ; ; - , ; : d« ; ; e; " , bc",t ; 0i ; r ; ; , r. ’ ,!' “ s p,bS one *r te r ' -  in —  ^arteries or one of the common carotid arteries.

^ * ; 2 l 5 er,Th?ih„Jr2ila: Ve1ns’.boih carobid arteries, the spinal cord, oesophagus and the 
the bnd>, K°Uiw This procedure was similar to decapitation except that the head was left attached

*°re vaMabi$yc teiTabie%rd Skin 3t the baCk °f the "eck- Shech?ta involved'a les^extlns^e and

Er,

re a u j  muscie an 
ariable cut (Table 2),

f ^ ° ^ T K f r r - entS The,object of the experiments was to determine which of the many slaughtering1 Ure Cndt 3re °r C3n hf> 'l<:Pri rnm"“*r'''i 311 " r-.-i__ j . . . a s i auyiiLei ny
lc°ndl * * * ...... J
"ure was assessed In commercially cause brain failure in the quickest manner. Br

ana°ndlJ' as the derlinn̂  “a*s• • Fl[Stly, as loss in its response to an external stimulus, and 
d after slaîShter hë! I! its spontaneous activity. The cortical responses were often biphasic, 

slaughter they gradually diminished to zero. The averaged responses for series of 32

■̂Of|Cp

d!ash 0 M i a h r imUThoW!!! quantified by measuring their excursion distance for 140 msec following the' 
i stance 9 • Fbe time from slaughter to less than 50% and 5% of the preslaughter evoked excursion

SS %et!frmt!ed-fr  ea!habLrd; These reSUltS are presfi"ted -long w the msu* and 5i of the integrated ECoG activity, in Table 3.

.Effect of 9 slaughtering methods on the time to less than 50% (t50) or 5% ftSl nf the 
"— ■̂ -ai£0_lE2D.taneous activity or excursion distance of thP evoked r « p M .c in m l  .r?

chickens — :----------

Slau9htering
Method

Spontaneous 
activity (sec + SE)

Evoked
activity (sec + SE)

—
t50 b5 t50 l5

- eral carotid
k S i t a ! rreSt 
H u i 3*10"
i.irt

arte!!ra1 carotid 

SPinar :  Vein

Uniî^es 
art
juq
PiriaI - -■■■ 
With' C°cd A*.Fh0Ut ----

.'*u9uiL+ uni lateral 
““ ar veir

î* S*%xi!î resPiration 
filial a
Rf?sPir!!rd with
n * w on 
ujjns JU9ular

Ve1ntera  ̂ Jugular

11 + I e 
14 + Ie 
19 + 4‘

38 + 6l

53 + 6

56 + 6l 
106 + 14

121 + 19

180 + 50

c

ld

cd

23 + 2? 
32 + 2° 
60 + 8e

1 2 2 + 22

80 + 8cd

100 + 13d 
179 + 29e

185 + 25e

233 + 58e

cde

22 + 4a 
38 + 5? 
50 + 9°

116 + 21c

84 + 7C

98 + 10 
206 + 19

215 + 21 

234 + 14

90 + 8a, 
136 + 16P 
163 7  llbd

cf302 + 30

190 + lld

250 + 17?c 
330 ±  llr

332 + 23f

349 + 22f

-------- -— ----- — ________ ______________ _______________________________

05 U*"n9atheC2îîSnwhlîîeJ 1 ÎÎ U ® 01 superscript ,etters were significantly different at least at p =



Cardiac arrest and decapitation were the quickest slaughtering methods in terms of the time to l°s- 
(<5%) of spontaneous and evoked activity in the ECoG (Table 3). Cutting both carotid arteries too 
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 spontaneou 
activity was about 1.5 min longer when the ventilator was left on in comparison with switching it. , 
off. This suggests two things. Firstly, severing only part of the spinal cord, such that the am 
is able to breathe spontaneously, may not cause death as promptly as severing the whole cord. 
Secondly, complete severance of the spinal cord (without cutting any of the 4 major blood vesse'L_ 
the neck), causes death through asphyxiation. This conclusion was confirmed by the results for tn 
asphyxia treatment. When the birds were not bled out at all, but the ventilator was switched off. 
the time to loss of spontaneous activity in the brain was similar to cutting the spinal cord plus 
switching off the ventilator.

Duck experiments Cardiac arrest was the quickest method of reducing evoked and spontaneous activi* 
in the duck's brain, followed by the bilateral carotid artery plus bilateral jugular vein cutting a|< 
method and then exsanguination through the bird's mouth (Table 4). In 7 birds subjected to the 
cut treatment the incision cut into a jugular vein or the anastomosis between the two jugulars, 
remaining bird in this treatment had a superficial branch of the left carotid artery cut, whilst 
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 c'hickens and ducks. Brain faild" 
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 (light) stimulus. The relevance of the results to commercial .gy 
slaughtering practice depends on whether birds should be dead or merely unconscious at the time 
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 th 
birds to bleed to death before they are subjected to the scalding treatment (Farm Animal Welfare 
Council, 1982). If however it is simply sufficient for the animal to be irreversibly unconscious 
when it enters the scalding tank then the findings from this experiment are of less practical va d 
It is also important to note that in the majority of treatments used here, the birds were vent!'ly 
following the slaughtering procedure. This would simulate conditions where birds are inadequate j

stunned and hence able to maintain or resume respiration following neck cutting. Under normal y 
circumstances, adequately stunned birds would not resume rhythmic breathing movements, although

might show some gagging.
ring

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

Cardiac arrest and decapitation were the quickest methods of killing chickens. Both methods b°*e!|t 
are associated with slow bleeding from the carcass (Weise et al, 1982; Davis and Coe, 1954), but st 
is not known whether this is important enough to affect the quality of the carcass. A cardiac a 
can be induced at stunning by using high voltages (Heath, 1984). Where this is not used it is t 
important to sever both carotid arteries at slaughter to cause a rapid death. This would m e a n jlf 
either both sides of the neck have to be cut manually, or, the trachea has to be severed in ° r .^]e 
reach the carotids when automatic killers are used. Cutting the trachea is said to be incompat' g 
with present automatic evisceration methods, and so a unilateral cut is preferred in the process 
industry where the manual method is used. This causes a delay in the onset to brain failure 'n 
comparison with cutting both carotids.

The reason for including ducks in this experiment was to compare the results for chickens with a  ̂
diving bird species. Unanaesthetised ducks are known to sustain spontaneous brain activity f°r 
times longer than chickens when subjected to apnoeic asphyxia (Bryan and Jones, 1980). This ,s 
difference, however, was not present following cardiac arrest or any of the exsanguination meth ^ er 
used in this study. It appears that the species difference in response to asphyxia reported by 
workers was probably mediated through an oxygen conserving cardiovascular reflex rather than an 
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 following ^ d
stunning. On this basis it is proposed that the combined electrical stunning-cardiac arrest 
is to be preferred, but, further investigations are required to establish whether it is assoc'3 
with any defects in carcass quality.
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ITTTffTi nlIrieifi?f j f.1au<lhterinq methods on the time to less than 50* 
— — ' (t5) 0f.^he 1ntegrated spontaneous activity or excursion'

distance of the evoked response in the brains of ducks^

Ca

Slaughtering
method

Spontaneous 
activity sec + SE

Evoked
activity

t50 t5 t50 t5

rd1ac arrest 6 + l a

' ^ H \ CM?t1d 23 + 4b
31 + bilateral jugular veins

êalc cut c r
80 + llc 179 + 16c

23 + 3° 

52 + 9b

38 + 5a 115 + 7a

81 + 20d . 172 + 28a 

240 + 21c 332 + 2 lb
he.
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