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Background ! k¢
The suborder of Clariidae is found in Africa and Asia. African catfish (Clarias gariepinus is member of the suborder and can be I‘;n'm‘»'d‘ 1‘1‘ | I
high stocking densities. The fish is adapted to its habitat under wet and dry circumstances, as it is an air-breathing fish. The ma)o! ‘ ¢l
characteristics of the fish are: the presence of two branchial chambers for air-breathing, a tight and smooth skin without scales, long barbe® cl
in the mounth region and an opening of the gills that is wide and has a deep indentation w ith a firm operculum. The branchial chambers arc | '1
derived from and located above the gills in the dorsal part of the scull. In each branchial chamber there are anterior and posterior respiratory \
trees. In the Poland, Hungary and the Netherlands African catfish are farmed as food fish. It is known that slaughter can adversely mﬂllt‘l}CC A
both product quality and welfare of slaughter animals. The concept of animal w elfare has gained acceptance for mammals, however, fish 2
welfare is a relatively new concept. Based on similarities in basic structure of neurones and neuronal biochemistry to that of mammals. and 3
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similarities in stress responses and behaviour to that of higher vertebrates it is likely that the welfare of fish can be affected, especially ;

) : ‘ - ; . : p . i 1. asiell )
slaughter (Kestin, 1994). It is therefore recommended to render fish unconscious and insensible instantaneously prior to killing (V erhet]€

and Flight, 1997; Van de Vis et al, submitted). An assessment of current slaughter methods used for African catfish revealed that the fish 4 ‘
not stunned without avoidable stress prior to killing (Lambooij et al, unpublished results). Stunning of animals is in the first place upP“Cd i 4
induce a state of unconsciousness and insensibility of sufficient duration to ensure that the animal does not recover during g\\;llwuilhllit"“' F“
Secondly, stunning should produce sufficient immobility to facilitate the initiation of exsanguination (Blackmore and Delany, 1988)- e 5
generally stated that unconsciousness and insensibility should be induced as soon as possible without a detrimental effect on the w elfare of %
the animal and the meat quality of the carcass. ‘ ‘\lll
hI
Objective o J il
The objective of the study was to assess pre-slaughter stunning methods of African catfish. Two methods were studied: head-only clu\‘”"‘“” f ;(
stunning and the use a captive needle pistol. Hi
W
Methods C
Fish ; I
Heads (n=5) of African catfish were obtained and anatomically dissected to determine the position of the electrodes for measurement of the ]l)l
EEG (electro-encephalogram) and position of the captive needle pistol. Sixty-seven African catfish were used for stunning. Seven day® ‘ :
before the experiment the required number of catfish were fasted and after that delivered to the laboratory. The catfish were kept in @ A ,‘
containing tap water at 24 °C. After the experiment the fish were weighed and dissected to determine the sex. The experiment was pcri;»rmcﬂ |
with 6 fish per day.
Registration of EEG and behaviour of restrained African catfish 3 |lg
Prior to stunning the fish was equipped with EEG electrodes. In order to facilitate the implantation of the electrodes the fish were restrain®™ 7
The restrainer was developed especially for African catfish. a |<
Prior to implantation of the electrodes the fish were locally anaesthetised using Xylocaine® 10% spray (lidocaine 100 mg/ml: \’”L K
Pharmaceutica BV, Zoetermeer, Netherlands). For the implantation two holes were drilled in the skull. The silver spiked EEG electrodes (_‘ 1
mm long and 1.5 mm in diameter) were placed in the holes: one electrode 1 cm to the right and one electrode to the left of the sagittal sutd L
and 4 cm caudal to the imaginary line between the eyes. The earth electrode for the EEG was placed subcutaneously caudal to the dorsal l.”‘)‘ L
The EEG was recorded during 1 minute before and during 2 minutes immediately after stunning and during 30 s after 5 and 10 min afl” |:
stunning. The recorder used was a DI-151RS serial port data recording module with a WinDaq Waveform browser (Dataq In\ll'umcnl"' [
Akron, Ohio, USA). Responses to pain stimuli (i.e. needle scratches applied to the skin of the tail) in the behaviour as well as on the ! g S
were monitored after 30 s, 2. 5 and 10 min after stunning. The EEG recordings were later analysed for changes in the waveforms, frequen™ \
and suppression. The behaviour of the animals was monitored for the occurrence of tonic, clonic cramps and exhaustion. H
)

Stunning
Head-only as a first stunning method. A number of individually restrained 38 fish were subjected to head-only electrical stunnl

applying 150 to 350V (50 Hz a.c.) for 1 s. The fish were left for approximately 20 minutes to establish whether the animals could re s
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The recovery was established on basis of the EEG traces. In order to assess the effect of electrical stunning on the behaviour of freely n

catfish, 8 animals were stunned head-only for 1 s. On basis of the results from the previous experiment the required voltage for ("
experiment was established. Subsequently, the animals were placed immediately in fresh water. |
Captive needle as second stunning method. A number of 21 electrically stunned animals that recovered were stunned for a second time 11:1:
killed by insertion of air under pressure in the brains during 1.5 s, by using the captive needle pistol as described by Lambooij et al., ( 199 e
The captive needle pistol was adapted to the African catfish, with regard to the length and shape of the needle. Only one cone shaped ne%

of 16 mm was used, which pressed the air in 3 directions radial 120°, where one direction was caudally towards the spinal cord. pis
Captive needle as first stunning method. For a sound assessment of captive needle stunning 21 fishes were stunned for the first time with !
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technique. In order to assess the effect of captive needle stunning on the behaviour of freely moving catfish, 8 animals were stunned

placed in fresh water.
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i 'Clllnlnzlr) results and discussion

/“/t/wr//\ electrical stunning
hk weight of the fishes (21 males and 17 females) was between 900 and 2100 g. When head-only stunning was applied at 150, 200, 270 and
20 V with 4 catfish the characteristics of a general epileptiform insult were not observed, which indicates that the animals were still
“Onscious. On the EEG an epileptiform insult consists of relatively small waves increasing in amplitude in the tonic phase, and decreasing in
]‘CKHWHL'\ in the clonic phase to result ultimately in a period of strong depression of electrical activity. During these phases an animal is
“onsidered to be unconscious and insensible (Lopes da Silva, 1983). In the next trial another 34 catfish were stunned at 362 + 32 V, 629 4
180 mA for 1.2 0, respectively. It appez llu| that the characteristics of a general epileptiform insult were observed on the EEG. The tonic,
Clonic phase and exhaustion phase were 8 + 3, 12 + 7 and 7 = 5 s on the EEG, respectively. For 11 fish a distinct exhaustion phase was not
“€ar. The total duration of the insult was 33 + 8 s, which is rather short. A similar duration was also observed in broilers and ostriches

?l‘“”‘hw‘ij et al, 1999).

he durations of the tonic, clonic and exhaustion phases in the free swimming fish were 11 + 8,20+ 5and 23 +£20 s

Ml fish recovered after stunning which implies that head-only stunning should be uxul in combination \\llh a killing method, e.g.
,\\“11\'u|n\umn. [aking into account existing knowledge on bleeding times of other species (Blackmore & Delany, 1988), it is likely that a
“Ombination of head-only stunning and exsanguination should not be introduced in practice for welfare reasons.

.
4ptive needle stunning

1 weight of the fish (23 males and 19 females) was between 900 and 2( . Due to positioning the pistol and the shot artefacts were
y)
" >erved on the EEG for a few seconds. Subsequently, the EEG revealed llm | Lmd delta waves (4-8 Hz and < 4 Hz, respectively) and spikes
£ o s
Nding o no brain act ivity in 12 fish after 10.5 + 9.2 s and in 11 animals after 16.2 + 17.4 s, after the appllmlmn of captive needle stunning

=

8 firg . and second method, respectively. The stunned fish showed some slow muscle cramps for 2.1 + 3.3 s and 6.3 + 9.8 s after the first and
*tcond time of stunning, respectively. No responses to pain stimuli on the EEG and in behaviour were ohxuud Similarities in basic
*Mucture of neurones and neuronal biochemistry (Kestin, 1994; Verheijen and Flight, 1997) supports the assumption that catfish may be
m“‘“\um'\ and insensible as gauged by analogy with similar EEG changes in man and other vertebrates (Lopes da Silva, 1983). Also for
“‘Ilu\ ostriches and eel the presence of theta and delta waves tending to no brain activity on the EEG and the absence of responses to pain
Mimy; on the EEG and in behaviour were observed after captive neede stunning. These results indicated that the latter animals lost
l”\UHu\nu\ immediately and irrreversibly (Lambooij et al, 1999; 1999; 2002).

“Servation of free catfish revealed that the animals showed some uncoordinated swimming movements after stunning. It is known that the
“'\UMH ts of catfish are also co-ordinated by the spinal cord (Spierts, 1999). Since co-ordination was lost, this suggests that the spinal cord
a5 at Jeast t partly damaged.
‘(”"“‘/1/\/”/1

' results showed that captive needle stunning is effective. For prevention of movements after stunning, which may hinder further
l"n':k\\nw it is !Lwlmmmlul to chill the ;m‘ipmls ilmzwdi;\lcl_\ ;\?‘FCI' ‘.\(unning : ‘ e

1y be concluded from our results lh‘ African catfish were effectively stunned with a current of 629 + 180 mA and 362 + 32 V for 23 £ 8
" The animals, however, recovered. Taking into account the short duration of the loss of consciousness it cannot be recommended to use

leq S
‘(I“””_\ stunning followed immediately by exsanguination in industry.
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