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1 Small A, Lea ], Niemeyer D. Hughes ], McLean D. McLean J., Ralph J.
(2019) Development of a microwave stunning system for cattle 2: Preliminary
observations on behavioural responses and EEG, Research in Veterinary
Science, 122 (2019), pp. 72-80.
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YT NITIN MY’ ,MNI0-19°0 NOIPYD TINY2),NDPY0Y .0 INY *NMynwn
“IPROYPRD TPNVYTIPN NTR YW N9PYON IPN? Mpnn NXIIAP” DTN
(Task Force on Syncope of the European Society of Cardiology)
MYNNM ,N7NN 112 XN NDIPYPON NYNNNY :ININ NN NYOIND DR NPT
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2 “The aim of the system is to selectively increase the temperature of the brain, to
the point that hyperthermic syncope (fainting) occurs”.

3 “The onset of syncope is relatively rapid, and the subsequent recovery is
spontaneous, complete, and relatively prompt. The underlying mechanism is a
transient global cerebral hypoperfusion”.

4 Brignole M, Alboni P, Benditt D, Bergfeldt L, Blanc JJ, Bloch Thomsen PE,
van Dijk JG, Fitzpatrick A, Hohnloser S, Janousek ], Kapoor W, Kenny RA,
Kulakowski P, Moya A, Raviele A, Sutton R, Theodorakis G, Wieling W; Task
Force on Syncope, European Society of Cardiology. Guidelines on management
(diagnosis and treatment) of syncope. Eur Heart J. 2001 Aug;22(15):1256-1306.
doi: 10.1053/euhj.2001.2739. PMID: 11465961.

5 van Dijk JG, Thijs RD, Benditt DG, Wieling W. A guide to disorders causing
transient loss of consciousness: focus on syncope. Nat Rev Neurol. 2009
Aug;5(8):438-48. doi: 10.1038/nrneurol.2009.99. Epub 2009 Jul 14. PMID: 19597513.
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6 “Transient loss of consciousness (TLOC) is defined as an apparent loss of
consciousness with an abrupt onset, a short duration, and a spontaneous and
complete recovery. Syncope is defined as TLOC due to cerebral hypoperfusion,
and is divided into reflex syncope (synonymous with neurally mediated
syncope), syncope due to orthostatic hypotension, and cardiac syncope
(arrhythmic or associated with structural cardiac disease).”

7 Wieling, W., Roland D Thijs, N van Dijk, Arthur A M Wilde, David G Benditt,
J Gert van Dijk, Symptoms and signs of syncope: a review of the link between
physiology and clinical clues, Brain, 2009 Oct;132(Pt 10):2630-42.

8 “A failure of the systemic circulation to perfuse the brain sufficiently results in
a stereotyped progression of neurological symptoms and signs culminating in
loss of consciousness; when transient, this is syncope”.

9  “The mechanism of action is selectively increasing the temperature in the brain
to the point that hyperthermic syncope (fainting) occurs.”
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10 “Epileptic seizures usually last 1 min or more, and are usually longer than
syncopal attacks”.

11 van Dijk JG, Thijs RD, Benditt DG, Wieling W. A guide to disorders causing
transient loss of consciousness: focus on syncope. Nat Rev Neurol. 2009
Aug;5(8):438-48. doi: 10.1038/nrneurol.2009.99. Epub 2009 Jul 14. PMID: 19597513.

12 “Syncope usually lasts less than a minute”...

13 van Dijk JG, van Rossum IA, Thijs RD. Timing of Circulatory and Neurological
Events in Syncope. Front Cardiovasc Med. 2020 Mar 13;7:36. doi: 10.3389/
fcvm.2020.00036. PMID: 32232058; PMCID: PMC7082775.
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Sy IPMYNWN Nyowim XY NN DIN Mapya Mrw 2102 NTNRY TIND MR
NPYW WNRWa TNy NMwo b1 NI19N YNN DX D) 129 .D”N2°10 D’NOPD T
DTS ,pxt nniy> 2miynwn 19182 1YY X2 1NN DIN 2YI00IRD VPN YNNI
VNRUNY RN NOIWD NTIY 2MYNRWn 19IRI MND NN0IDNO DX NPYN 1OX
mmnn W DTS-n no>yn Dy .mIo M 7Im DYR 2DI00IRD P2 NTvn
NN XOXNOYYY 1Y NN KDY 179N DR DT KXY MNn IR N°20PYD
PHIVOIN DMYN VPN DIN AWRN NP 1297 MNXY M NN

(MATMWNn Nownn Dy Mo°n) 2 1023 (2019) 0NN Small Yw Nna
995 1750 TR K2 3 Do DTS-n novna 990 1%2p o7n 2hya 20
NO’N 20 ,MINK D212 9192011 1NNI 4 1NN DR ITPN 1D TWUKR 17-0 PN
YTAN NN 20 NN 13 00 NIPN )Y DNNTA DNXY 11NN YR MRXIND
MNYYWON NWYYW NX 0’7200 DIPINN .10 7NN *YIRW 1IN 1NN DX
DIN-7OM P2 VIN NPNYWIA VIR PNW 392 02NN HYa YW 7150 0N NMIiwna
2w WY (7 Y1) 127X DNXYI DY 7PYIN PrTI NRT N LN WK PIAY
DPNIN K2 22YoNNYW NP “URIN DY 1IN, RXONTY ;17PN DY MIIYN
AT NOW YW NPYan NNX M, n Dipna Nonn DX

14 “Australian cattle already experience ambient air temperatures of 45 degrees
Celsius in summer and up to 50 degrees Celsius in direct sunlight.”

15 “It can be difficult for the operator to accurately position the ‘shot”.
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NY¥IM 0NN DAY DNPH¥N 12 IWN PIIN M NI YW IX NYN D?PY IR
TR MO MITHINN DN DANN HHW DPRY¥NI NI NNLY Y\INM )TN NO°W32
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a8 o n XNW IR DTS-n myswnn 51200 XM pviZn’ n1o0 n1omn ivnn
TIRYNI 1YW DIPX MR DT IR VYT 0 NOWA WY MIApya Mnn
’2APY 19INT PWNY NIN 10N - 2DNWN DI’NY MYANIN N1PIPYN NYYan NHX
SN DNIND DX

oW vy oy ,m2w 5-2 T DTS noowa n1onn mr? nyany jrsnn ot
1 .37 N 1270 DINPY NINN MR MWD DNAY DIPN W DOIR NIV 6.25
MR HY MYDIN MININN N“1T72 777900 TIPRY TY DT 1T 792 NAY NP
WIDIY DTN 212 YN LARD AWN 7PHNY TRIY 710 ,IRNND 2P I 20
DY WRI AR DMPY DI NPT (Mnn DN 175y DY) DN NoNn
PN AN P NIR INWA NN0IDN0 YW PPN 280 HY 11y Mmnbw 12 Or 1on»
.MINN DYPN 1212 DPTN WK >IN Y20 NN

16 “..equipment failure resulting in generator shutdown and the required energy
not being applied...”

17 Zivotofsky AZ, Strous RD., A perspective on the electrical stunning of animals:
are there lessons to be learned from human electro-convulsive therapy (ECT)?
Meat Sci. 2012 Apr;90(4):956-61.

[1.a0] 1"own vinn - 246 (1" unn | 72



mnavm wm mn - (DTS) nunw oTp 01 Y NwTnn N2wnn

Yoy nrnan DTS no>wna wviwn a2 °nY nnp Yvoa n
-%0VUNDM’NY MNMITITNIIYAIWINY YW NYDIDN MXRINN PNV TPO1I0PIN)
DX D791 D’NNONN .NIINN TIPRY INWN P2 DMWY 2NMIYNRwn 015710 Nndad
,DNYY D°079NN D°1201N VNN DPNYD NN DMK D°I7¥N R TN DTV
PY0) D2MD DN ,RANTY .DIXPN D2HYON D720N02 DXT D°2”¥N DIPXR N
EEG mmx nynnann mxim nrnn 1°wona v wn INROY (14 Ny ;3.1.2.2
(2019) Small Yv MxNN YW 3.3 Pyoa .">YNVWN DN 1Y IDRD MMTN
27NN DI2YN MYND NITIWND NNNILIWNNYD DN 1AW 2 110°1AW 1INI
IUR NYPVNIND IRIND DIONN DPRY 0P DN DTS-nw nvnn 17 7mwnn
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, DTS 12y qux nrnn 551 01299-mmT m>yo nnx1 EEG-2°5 1> (2019)
mMxINY Mm Yy mxnY monyn EEG-n mp>7a 2...2.1 n¥1apa nrnnn YN
1270 mxm EEG-n Yw mp»ion X ,nn790 DX DTN 1OR 7°NN 0D RNPY
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18 “After application, these animals demonstrated behavioural and EEG signs
consistent with an electrical stun...”

19 “In Trial 2, using the improved restraint and energy delivery apparatus,
the 17 animals that were assessed as insensible following DTS application,
demonstrated behavioural signs consistent with an electrical stun - rapid
blinking or flicking of the eyelids including the membrane nictitans (third
eyelid), abrupt loss of posture, loss of rhythmic breathing, tonic (stiff) and
clonic (convulsive) phases. ... As the behavioural signs obtained using DTS,
particularly in Trial 2, appear to be similar to those produced by electrical
stunning...”

20 “The stunned animals demonstrated behavioural signs consistent with an
electrical stun”.

21 “..seizure-like activity in all DTS treated animals with the exception of animals
2.1..7
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22 Kiyatkin, EA, (2019) Brain temperature and its role in physiology and
pathophysiology: Lessons from 20 years of thermorecording, Temperature, 6:4,
271-333.

23 “Temperature increases or decreases exceeding physiological range (35-39°C)
can adversely affect brain cells and neural functions. While brain cells seem
to tolerate low temperatures well, multiple in vitro studies suggest that high
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DT DIPNN YY 002NN ,DAR,MNARY DPWP DN IR DI1PYW .MND 20IP)
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temperature (>40.0°C) has destructive effects on various types of brain cells

. increased permeability of the BBB, resulting in vasogenic edema, which
can often result in animal death. Indeed, one of the ways that the drug
methamphetamine (also known as meth, crystal, or speed) kills is by the
increase in brain temperature that it causes.”

24 https://www.icnirp.org/cms/upload/presentations/Thermo/
ICNIRPWHOThermo_2015_Kiyatkin.pdf.

25 “Brain tissue is exceptionally sensitive to heat - structural changes occurring
with a 3-4°C increase above normal baseline.”

26 Guy, A. W. & Chou, C. K. 1982. Effects of high-intensity microwave pulse
exposure of rat-brain. Radio Science, 17, S169-S178.
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27 “Cattle that are stunned using DTS ... can quickly enter a stiff, tonic ‘rocking-
horse’ position, with all four legs rigidly extended.... After this ‘rocking horse’
phase [many tens or hundreds of seconds later], the stunned animal develops
a convulsive or kicking phase (similar to that seen in an epileptic episode),
followed by a recovery phase. In commercial processing it is important to
exsanguinate the animal before the kicking phase begins - both to ensure that
the animal does not recover during bleed-out, and because the size of the animal
makes handling during that kicking phase very dangerous for the operator.”
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