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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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AoV PPNN TMPonnN NN 70010 NN 12 DINY TY 11nnan Mn N70I0NL NN
7790 NN DYPNY NMT N2IWON ,MINK D902 .NI90N DX TINND D»NN YY)
AT Y MNN NN DNRNN PN ) . TPONY 77001 XKINY Ty Y0170 Pwona
,DN%W VLN AXP IR PIN7 MNN NP> PN D°2TIN P PYNY NN DNY
- Yo 0nnNn 1770 MNH12W 19IRD 1T, NNPIN DYNY DN DN )

.DIN D207IRY TN N 92 ‘MAIyoY i MNphin

Small awwow >03 ,NoPr0Y DM NN *MNN DPNN DX XN NORWN

INNIND PNOYY] 1PRI0-719°0 NDIPYO PWNTY RN NN NIVNY (2019) D>INK)
NWN IDTHY IR ,NNNA HHD NYND NPRY 1200 1YIYD1 1T DN 9Tvn
YN NN MY, 1PNRI0-19°0 NDIPYD TN ,NDIP1DY AT N "Mynwn
“IPROYPRD PNYPTIPN NTOX DY NOPYDN IPNY TP NNIAR” N0
(Task Force on Syncope of the European Society of Cardiology)
MONNM NP 2179 XN NDIP10N NYNNN” ;RN NN NYDINN DR NV TIN
12’1 NYDINN D022 YW NIXINN “TPON’ TN AR, P IRVIDO NP7 1IN
7MWP - NITINI - NDIPYD,MINK D202 .42 NNk Novin 1Y% DT NYXIT-NN
NINRN MITHN DI DWITIN T NTY,NRINIY DD .MnY DT NI AP Tnn

NN T (PNR) 92NNN NIDN MRY D201 *(2009) DINX Van Dijk

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 J, 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,

[1,20] 2"own vion - 246 11" 'Unn | 68



mavm i mnv - (DTS) nu'nw oTp 0m*nY7 nwIna nawnn

201901 IRYN NNYNN JWNNDY,IND AT JWNRY 171900 YW IMIRND) IR TR
NPNN XM ,MNY DT NPIT-NNN IRYIND YNINRY N“IND NITHN NDIPI1D
YNY-NN YW ARNIND N9PYD L,(2AXY-PrYN1 N9IPYD) W1OPYOY NDIPIDY
NOPYOY,(NTNY 2¥NY 12N INXRY DTN ¥NY2 DTN DT MApYa) >NNIN 0T
wxn 'oInx) Wieling mw nmixa 4292 *1an Do R a¥p nyIon) n°a1ad
MY DTN NI YW °N2IYNN 1122711 YW :N9Pr0 YW NNNMNNM MMT 117N
IYOINN TWKRI ;079N MR D°N7N0ND DN D°PN0M D207 NNINY
Y 0017 NN 2y romwy Wieling 5191905 17121 nobin nxin
M X DTS-n noyn .oemnywia yom wr mnn Dmn ,Nopro
DTN DTPY DR NIV NO’HYW XPNT PNPR 1OINT MY DT NIt 07D

.C7nn) N0 M2RY Y20, NmY 070 NI DTN NTPY 0T YNYa

X DTS Yw nHyvon panmw oo on (9 ‘ay) DTS Sy n1ann n“T1a

PRI0-19°0 NDIPYD NWNINN N2 NTPIY TY MNa DIND YW 120PY0 NRYYN
N7 PORYPN M “IPnIv-19°n NDIPID” NWyny (DN 9Tyn Nyann=)
DPPMY MANINNY 1Ym0 N $222 DN 125y DN PO Y “D0in )oy”
MY (PN YW 12719790 HR 2YN NN PYWY 0T D’YON TWR DI0P 0T °HD)
DT °Y2 JWNRI .ANVIDNLD PER DY MWD MAN N DIN DR VIYDD NI Y
19712 201920 *ORYP NOYY XN IRNINM ,MNY DTN NPT NTIY D°ININN IR
ROW ORTND) P MYNwnN 19IRI 1Y NPX MNN YW NMDIDNLN DT °Ya0 PYIN
N7 NI Y200 PHNNN NIVNWY 100 ,MNN DIN YW D7NY1ToN M7 Hyn

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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D280 DN .ANV-PIXR NN TN NP’ON I NOWY 2100 XPNT *HRwn DN
TR DTS-2 0%% 0w 31-90 YwHrn *Honwnin D’Na 17900 TR TN D
P2 1990 IR TN D280 DN DTN qWNN .Y 100-240 2 TNIN 1190N
S5V KOR DOV HY 1N INTN PR WYY 15 DX NINYNNN TY MpPT 4.5- 2
LNK 10N 1720 70N

,LDTS-n noayn m»yo Hw ayn mned 299 My 8D MRIN 92 Mapya
- W0 NYW DWNY NN DR DYWN IPR RN - NWIY DPR XD N1 N0 wn
DM PWINN LRI D100 99N D700 NPR XINW D200 Hyah poy v
N PHNMN MY DR P°00N0 MNNY TY 1790 M YW Tpmn onnd
-7 01279 YW IRNIN P DT 119N TIPRY N°IAY 201 ,071900 DX NTINN
TR HW 27 Y95 DTS-n nhiyo oy mniv-19°0 NDIP1OW 1121 .10 0N
2170-191 19y7 0 DTS-nw p°on 1n°1 8% 1800 Hax ,0n mapya n1on
WN IR PYTNR-RY 191X ‘D00’ NP na wnnwn DTS-n >nnonw 1om
NP?0IN0N M2WNY 1IN RWNA D°YTIN DR TIRD

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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MY N3 MNP DAY PIN N1 9% YINN YN 1I7m DN HIV0IRD VP2
DM Yy 2121010 9N DIN DX MITRD YR MW .MNN Yy PnY 1non IwUr
NMOIBNL .NY NPN°ID NNVIDNL DY NPNRVYWI MIMM ,X*I2 281 HY MNYH
SV PMYNWN NYowim K21 1NN DIN MIAPYA MPW 2101 DTNy TIND Mnd
NTY wnwa Ty n1mMwo na N190 VHNN DX DX 199 .07°N2°A0 NP T
DTS ,nxt nnmiy5 2mynwn 19182 N2y’ X2 N DIN YI00IRD ¥’PN YNNI
wRYNY X0 NIV NTIY SMyNwn 19182 MND NNHVIDNO DX NHYN 1OX
o wxr DTS-n noiyn Dy .mao 1 7m DYR 2YI00IRD NP2 NTvin
DNNNN ROX NOYY 1Y NN KD 1190 DR DTN KD MNn DR 1°2°0PY0
200N LMD PN DIN IWNRND INY NI MY MND DX

(MAITIWNN N2IYNN DY MD°IN) 2 10232 (2019) D INXK) Small Yv mxna
995 17150 TR KXY 3 0omn ,DTS-n noayna MHo00 Wwap orn cbya 20
MO’N *0Y ,MINK O°Y°N2 . DI19°011 NN 4 1NN DR ITLR )2 TWR 17-7 N
YTAN’ NN 20 NN 13 100 NIPNA)POY INNTI NNXY NI2NN TUR MRIND
MNYYW I NWIYYW NX 0’1200 DIPIND .11 PN PYIRY N7I¥A 1NN DR
2IN-79M P2 VI NPNYWI WP PIY 791 0NN HYa YW N7 10N MIwna
Sw YVIMPW3I (7 1Ya) 127¥ DNXYI DNW 7°Yan prIa DR IR LN WK PaY
DPNN KDY LYoNnY NNP “WRIN DY NN ,RINTY ;MNYPN DIPNN MYIWN
T N0W YW NYyan NNX O, 5PN Dipna 1onn 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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5V, MINK D°2°02 .WITINNI N2 1IN NHYONY NNNW NYPN N, “NYITIN
XYW 1172 Y00 YW IR 12°YON M10°1aW M1 10% YD YW DNMN
2Mynwn Y20 10 DY P9 NPoon YR NN MRY 10 DY T NPoon
NY¥IM DM’NY DY DHPHYN 12 IWN DI7IN) MO 1N YW IX NHN D7PY IR
TR MM MITHINN DN D220 HHW DPR¥NI DTN NNLY \INM 11D NO’WAa
TR MM IR ,NWITIN MOSYNNY MK X209 Y2 %20 7NY M IR
NN WNPWN.INY 120N DTy D°01219% 71y Nrnah 0D MmNy IR
N27Y1N1 WY DR PO0 D”P 1719 93 ¥R, 101 N05112 pnwnY T DTS
X2 PNAY IR ,NODY YW 281D DIDN XM NID NMKR NAY NN NITIN 7P
a8 W n XNw IR DTS-n myswinn 51200 800 pvIYNY 17950 NIoINN °Nn
DN¥NI Y DIPN NN DTY IR NVYNY TN NO°YWI Wi'wn Mapya mnn
’2PY 19INA P WA NDIZN 10N - XYNWn DI’ NY MYNIN NYIPPYN NPYaN NNX
LD 123N DPRINN DX

v yxnn oy ,mnw 5-5 T DTS noowa n1onn MR nyan’ prsnn ot
00T N 1290 INPY 17900 MR MWD DNAY 0PN W DYR MY 6,25
MNP HY MYON MININN N“1T72 279900 TIPRY TY DT It 791 MNNa» nMp
WIDIW DTXR 212 YR LARD AWN 7PNAY TDIIYW 110 IRNKD 2P YY) 230
D2TY WRD AR PMPY DI X ITVIN (M DIN N9y DY) DIN NoNN
NN, AN PNIR INYWA NN0IDN0 YW PPN 281 HY 17PRY MIndY 10 DX )On»
.MNN DNPN AT °PTN WX AR 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.
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(2019) Small Yw MxNN YW 3.3 Pyoa "SYNYN DW’N NAY YR MMTH
P7INN NI2YN MWN NITITIVNRD NNNITIWINNWD DN AW 2 MN0°)AW 2IND
AUR NYRMNN IR 17900 TRY 1Y 0 DTS-nw nvnn 17 )0mwnin
JTIN,D70YOYN YW PIDI, TN YINND - °Hnwn DN Mapya mannv mmT
N972 DY .°"DYPIeNy MYP Mynm Nn’win 28pa1 Y M2 YN YW NINND
DMNMT NPNNIND IRIN NNTIDN IR 1I2Y WX N1PNNY 2N (24 ‘Ny) *910N
01279 7’NY DIPNY 717V NNTNIDN MIAPYIY 1IN 3 1H20D ,*2Hnwn Drnk
Small v MmN 3.4 Pyoa YWD DW’N MIAPY2 D PrTa 20D OR-11NT
, DTS vay qwx nrnn Y52 01579-mmT Mm>’yo nnx EEG-1°5 215 (2019)
MNIND N Yy MmN monyn EEG-n mp»7a 2...2.1 NX1apa nynnn vin
270 mxm EEG-n Yw mp»ion R ,NnN120 DX TR PR 7NN 0D RNPD
o DTS-nw ®°n mponnw 95 .01270 112y NNy MK )0 - MY 12yn
D PYT2,01070 NN T HY KOR NO’Y N3 > Yy KD HaR ,N10N TIPRD
PoRwN DmMN

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..
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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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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, $169-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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