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Vorwort

Die moglichst angst- und schmerzfreie Schlachtung ist ein alter
Auftrag fiir den Menschen. Der Verfasser des vorliegenden Buches ist
sowohl promovierter Tierarzt als auch Rabbiner einer Israelitischen
Gemeinde. Seine zur 1961 erfolgten Promotion gehorende Dissertation
hat er bei dem international bekannten Veterindrphysiologen der
Universitit Ziirich, Prof. Dr. H. Spérri, angefertigt; sie trug den Titel:
"Untersuchungen zum Schichtproblem". Diese erginzte er mit weiteren
Untersuchungen zu einem Buch: "Medizinische Aspekte des Schichtens”.
Dieses Thema hat ihn die folgenden Jahre bis heute intensiv beschaftigt.
So konnte das neue in englischer und deutscher Sprache vorliegende
Werk entstehen, in dem er sich ausschliesslich mit dem Schichten nach
israelitischem Ritus befasst.

Das Schlachtrecht gilt in Deutschland als ein integrierender Bestandteil
des Tierschutzrechtes. Das hierin unter "Ausnahme" verankerte
religionsgesetzliche Schlachten/Schéchten wird in diesem Buch von allen
relevanten Seiten behandelt; dabei werden die jiidischen Religionsgesetze
ebenso wie physiologische Grundlagen und die technischen
Voraussetzungen ibersichtlich dargestellt. Selbstverstindlich finden
neuere wissenschaftliche Untersuchungen und Thesen gebithrende
Beachtung. Ablehnende Ansichten werden beachtet und unter
physiologischen wie religisen, aber auch technischen Aspekte widerlegt.

Da die korrekte Ausfithrung sowohl beim Fixieren des Tieres wie bei
der  Schnittfihrung (z.B. vorherige Priifung des speziellen
Schichtmessers auf Schirfe) ausschlaggebend fiir das schnelle
Ausschalten der Schmerzempfindung auch im Sinne einer Betidubung
durch schnellstes Ausbluten aus beiden grossen Halsgefiissen ist, muss
der Art der Ausfihrung des Schichtens grosste Aufmerksamkeit
gewidmet werden. Das Wissen dieses Buches kénnte die Grundlage und
ein Leitfaden fiir einen wiinschenswerten "Fertigkeitsnachweis" eines
Schichters sein.

Der Bitte, das Vorwort fiir die deutschsprachigen Ausgabe dieses
Buches zu schreiben, bin ich gern nachgekommen, auch weil ich mich
einem wissenschaftlich begriindeten Tierschutz verbunden fithle und diese
Monographie fiir einen wertvollen Beitrag zur Klirung dieses oft dusserst
kontrér diskutierten Themas halte.

Wilhelm Schulze, Hannover (Prof.Dr.med.vet.Dr.h.c.)
ehem. Direktor der Klinik fiir kleine Klauentier der
Tierirztlichen Hochschule Hannover

29. Juni 1996
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PREFACE

As splendid and wonderful as Nature appears to be, it can
also be hard, cruel and pitiless. The preservation of the multitu-
dinous form of animal and plant life, as well as their further dif-
ferentiation and development is, due to limitations of space, only
made possible by the reality of death through old age, sickness,
hunger, thirst or destruction by other living things. Plants provide
food for many animals and these, in turn, provide food for other
animals and man. A world in which all existing animal-forms could
live together in harmony is a vain wish. How could a tiger, with
his ripping, dagger-like teeth, or a poisomous snake, or a squid
with his grasping tentacles otherwise mnourish themselves?

As long as mankind is not permitted to survive without in-
volving the death of other living things, we are at least obliged
to kill meat-producing animals in such a way that they suffer
the least amount of pain and fear. In an attempt to meet this
ethical premise, or on the basis of judgments which have wusually
not been critically prepared, the slaughter of cattle according to
Jewish ritual has been forbidden in certain countries.

In 1958, the Swiss-Israelite Association of Communities re-
quested that the Veterinary-Physiology Institute of Zurich Univer-
sity study the question of the compatibility of kosher slaughter
and present amimal-protection laws. In experiments which lasted
several years, and in which Dr. .M. Levinger participated, this
problem was investigated. The results were published in his in-
augural dissertation of 1961 entitled “Untersuchungen zum
Schdchtproblem”. Dr. Levinger them continued these studies in
Israel, the results of which, together with earlier Zurich experi-
ments, provide the contents of the book at hand, “Medical Aspects
of Shechita”.
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Many judgments have previously been drawn regarding rirual
slaughter, in which contradictory opinions have often appeared and
re-appeared. The monograph at hand s, in my opinion, a worthy
contribution toward the clarification of this often-contested problem.

H. Sporr
(Head of the Institute of
Veterinary Physiology
University of Ziirich)
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DM90N RN (1958 ,Dukes) OPYT .APTY 09 20-10 :IMHI
PN POIYNY MNMITN 1A MNRNAN 217 (Dukes) OPT 0Y .0MNT
7 - 6 TYNI DT YPVIV IRV MINY ,MPT VDY TV '¥M DINY

MpT

nY2IN NapN un

MNR TN NYNI NOPN DR MNNAN Y vOmnn ama
MYINA 1225 HVNYN P2 7MY 1A RIN ‘2 RHAIVA .NVNYN
NYRITIVTIRD ATINIY MR N7 .AnNan Yv MNwRIN
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V) ! DN *HYA YR NVNVN /1 PO

i iR R R A
o) AN NNy n‘m ‘w nPINN NN 7251, NAPNa AT
TRYR 2T DIYY AN 92 Annaa mm‘; mnn N'? W

,Hoffmann 1n917) DMW n’wpm "y mwm WA YNIN NON
(1961 ,Levinger "Y ;1900
5w YNMINn N0 mmn vnnn nunm mz T (Dukes) ow-r
(1961) MY .MM 355 Y 15.2 12 NN ATINNYI MY 20.5
Y 120 9 15‘ 172V 71N RXN NINN2 VP INNINA DR TN
AMIND NOIPN NTTINI NN NTINA Y92 .MV 47.5 YNNI
PRINNDY NNV, 150 T 8N NN NTINM MAaD NINN1a (1963)
10NVIY mm:n MNR NApY (1994) Grandin 7173 .MM 35
nYYYN INY ; pbbav mMoomona NRXN X7 .MPNT MITYA
N1ONN MYY 932 ,NNNNN NR MYapa ARYN P2 ORI 1958

APTAIV DPNIVAN NI IVNRNVIY NNYaOM

oY Nann Y5 pRY DnNTh 00 qR (1992) v1am (Bager) 13
DN DMPNI 1‘»9& D231 RO AN Ipaa RY IRNND PN
Ny YR MY VYN MNS  NIVNm YNIn Nopn
NPIN ART TINN P DAY IRDY NINND PR NMEININNNY
17'7-m-1 RN (-mm TN) TR AR HY NN YRNII ANNAY
8 MINR 27nY 'mtm MmN DRN YRV HY 9N MY 8§ Jum

D7IRYN NP HY TN NYWA LAY 1TV W3 ,IN MY

,DINR DY DMIAR YYDy OV NYRIN NAWYR NTN TR
NIIPN MNNY 720 (1900 ,Hoffmann) 109N .MYT M NY 1m
P19 IR R¥N (1927 ,Basel) YYIRIV TIv2 AN 1012 Y10 1R

R qONnY MY ,InNavnd

JOIRIT NN MY 53 DR NN AYNIN NNPNY PIXY Y0
YWIN MY DR DY PON

mpmyn mnvin

APMYm mmm NYWIN TR DRI PN NAPN INR PN
ARYWIN MIP TIT PNRD D3 RYY ,AVNWA MPN PINN IRYINI
a¥P3 DTNIN NN DR mx1Y b m-m‘a SJVAR . innn
MN*WIN DYDY NYNNN DT .0YW TIT PNRD RYY Y93 ,ANYVIN
MINR NPPWIN NPOON HYW MPNWYNN /) RH2VI MIRIN MPINYN
DIPTN NPV ANNDN 1 NIVA ARNIND IRV PN
Cherniak PR11X :1961 ,172M Karp 93p :99NY) MI902 N1
NYNVYY PN NIADA 931D NIRIN NN APWIN (1966 1M

RFPb] nm’-r‘m
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INRDY NVINVYA NVYIN 5Y 1YY Aannn nY

nNNANY MI01 "PNIRY 27”7 YY 93T (1929 ,Mangold) THMIN
TRD NYRI DNRN DIRNIN N2 MIAD NIY?) .PIN MDY NHID
L0Yn M

NPYNA .N1121 PR IR 0N YW AMINNY D210 01NN 17
IR 50N 7T ARDN AN YW NRNIN RN APIMYN NNYWIN
J¥NN 0N 2P U MIYN YV NPYaT AvIa RN NRYNA
D'TN2N DYYURID D) NNIR ,VRIN NIRRT MPINY MNIWI RN

{1946 Tschirgi ,’3717WV)

NOMNYA MINR DPINYN 7NYWIN DD NYNNN ) RV
(1961 ,7331Y)

npoann qon | (Mnw) ovo 8;’3;‘””) n::::: n
50 75 25 7
83 100 17 8
43 55 12 4
95 150 55 5
122 140 18 6
55 85 30 2
80 100 20 3
66 80 14 9
35 75 40 1
72 90 18 10

70.1 95.0 24.9 NI mn

P NNYON

mnna 20 ,MSN0N 129P1 MM XY Mnna DWW NRNa
TV LIN2DW 2N DR JPNY 102 1RI A5 90 nYNn wy
DR IMIN LPR L, MNNA WYY .0TIPN 1axN1 1IRYI MINRD
DY DIPY AND NNR NN OORNMMI A¥NI DIPINM JPYRA
NN 5Y NMPAAN NYW .NTITINN NTMY HIRYI NNNON NNY
1R N%91 RN PIYR HY NnYa .ohYw IRWI TR PIYY 110
NR P72 NNYXN RY MINRA .N7NY NNNA2 D3 R¥NI YW Py
122 ATIAYN TYNRNY YNON M"Y 727N DI IPHN2 NWRD axnn

.D»N2vVNN
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o)) DN YHYA YN VNV /I PO

NR YW MDA YIIR PNN VBV ANRT NRIA DNNAA
ORTP NNR 927 D3 IR ,DNN YRIN DY AIRVI NNR JPVURT
JPYRIA MNY MITIN WY MINRA INRT NIRYI

DY NOPNY MOVPY IRV ,MNNAN DWINDM IRND ,INN
JINXNONN NP DYDY TY JPVRT 191 NR WNIN NN

mMIDNNN NApn

M2 MMXNINN W2 11 25WYH ANNaN NDI AP NON INRY
M”Ya PR NMINONNT MIRID I0IW D7 PR .MPTm
,ARID APNTR. MYINON (1927 ,Blaufuss DIOINYI) NININY
NIV N2 MRIY PR IRTHA IR MINONN IR NIMIXNINNNY
Mann oR 1R LAY NNYDN IR NV NNn Iy Yy

JRIN HY NNdY N2 INRY DX NYRD

DOV INR TR MIVAR APR MNA DPNVIND DITIIND M)
,Hock Py ;1926 ,Lieben 29 ;1921 ,Guggenheim D»NINY)
VIN PTIN1 {XNN 0NN ARNIN AR 10 DMXNINAN (1927
19N NN N7 YRIN NIND TOINY ,NNNAY PYIN .NITYN
DOONPNN MDA .PMN NABN NPRY NaNnNn Y9N &Y ,nmT
,Levy 19) minmonn RHH ninxNoNnn Yv 1opnd ar nopny

(1927

,Hoffmann 129177) NV NVYA INRY 0P MNNAY IRYNDY DMPN W
(1935 ,Laux and Butler 715021 DPIRY ;1927,1913 ,Klein 1797 ;1900
:OR PYN MYOINS NINIWar viYw v

POM (DTN DPNYN) DTN MNPX NPIIR Y7 R’Y .1
,070 DR YV (MPpHN) APEYY DINY 91w 73T NS
.NORNY MNaY IR

Wan PNY YYNnd V1NV 0T NPX SV IMRNS 1D 2
(1971 ,Baldwin 1”1792) onon

A998 DI 1MR RHYY DIR Y qwYIY nHWIN MYa inn .3

R220Y 9137 DTH MNPY YV VOYMN PN RY 1HYNY 1RIN
1Y IRN (1900 ,Hoffmann) N9 .ANNAN MNA VRN PMIPY2
RIN DN TR .DVNVH MINR 1937 YY NP Anna 0na ,0Mpn
MIYVARD Spnnn MR AN»D DTN DRNY |, TYN 1Ry
,17720 RN MYWHVR MIVORN .aNYa YT DT mwn

*
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MINRSY VMY NYYIN YY NYSYY NN n

W3 RY IR ,NONY PYNA DPYI DIPIND DN ,NNIPON Y]
oMY "y NN

,AYNIN INR ,NANVRID NPINN DR IRNN (1958 ,Dukes) OPIT
NN MRPNDAN ,MNY MNYNIND MR1 1IN 90 nynund
NN YW R5n

MNIXNIONNN NAPN TR T RHYa0
(1961 ,Levinger q11Y)

1on MINR NYNNN nnna
nTwn nv;:::;:;mn nnwa nomwn | 1aon
2.5 15 1
3.0 25 2
T JURY a3 nynun 3.0 17 3
4.0 30 4
3.0 35 5
INNNA ASNNN 5.0 30 6
6.0 60 7
6.0 20 8
5.0 16 9
4.5 35 10
42+ 1.3 28,5+ 13.5 yewmn

(D*0p%59%) DMNNN MANINN

JOPY97 HRNMPN - NIIPA WNN N2 TRNAN MY NYaph
mm‘; 7P 2 IN21 AT NN . DP”9YAYN DM PYI DIYINY YITa
2,01 INA DV NV PN .DPNAVNN A2 ATIAYN 1T PN IR
1907 Mna AwYIn %Y NnRn NNY 9190 RIN MNI RYM 1IN
1997 (R197) INTINA DY DY IRV RINY AT 3NN YW MWHY

SNOPPTIRI 12 WRINYAY MYPa VIR

J1 -0 MRYI02 DN DINVN AN HYNI TMDIN MIRNIN

MINN DY NN ,DTYIY 1P .0YWAI DIYA PR PTA NN
M2Y3 P1rTa 711:1‘7 1101 12% .MPNTR NN MIRNINA ,NY Y
b’vmb D 107 ,NIVY TINN ,TNR Y21 97 .D°W3A2 MY 10
D'OPYST HY NVMVN NYOVN) .MV 10 MNP NAN DR

AR™ 9792 IR DINR
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RN

DN Y2 W 10NV /1 Pro

9712 NVNVN IR NPT NN MNLYN 0T n ’RY2O
(1961 ,Levinger anY)

Y 1arn TOn
Qpbsltn mmopn | 1598 mYanon
| 20 1
70 2
20 3
60 4
90 5
23 6
25 7
15 8
30 9
35 10
38.8 (+25.5) »xImn

DY NVNVN MINR TIPN 1NN MNYYN 0T 1 kY20
(1961 ,Levinger 12anY)

NN NITA TN NN - YT

oPYEIN Mnbyn
giiretion 3900 MYNoN
4 1
5 2
3 3
4 4
N 5
4 6
4 7
™n 8
? 9
7 10
3.4 (+2.2) I
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1INRYY NVNYA NYYPIN HY NHHI nnn an

nIpoOn

TR DM LYNINNY NIR R 9D NYRIAN AVMYN DR
MO IR MNIBVND MYRN 5 PR ,NIYINT TUR NPT NOWYN
DT MY DMUMD NXITN2 DMOYY W NApn Juna anvp
NOPN NYMNN DT R APINYY VR Y1 NYNNN DMON
MUNRN AV NIAY Y .MODNN (PRY MPMN MNXNININ

ATTVN TINYAY D2 DTN MY

*
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n ‘ 07N YY1 YN NVMNMVA /T PID

Siral)
mMnb DT NPaoR

DPNYPN 5910 , 10370 IRNRA OPHN Y DINN NVMYN NYVYI
PPIN - DIVNVVN DWTINM - IRNND OPNY - DIPOMIPN
N2 DOVNIN - DTINN DPNYN - DTN MNPX TPV - IRNED
THVO ;1931 ,Grams ©ONR)  .DNYW  DMIRWY  NYHINN
mnn DR NYTHY 1191 (1961 ,Levinger MY ;1955 ,Rothschild
DR TINOY IOY , D NINRD DTH MNP PNM MINR TRONS Ynon

NN YR 077 NPOOR MTO

DPNYN AR TIT NI M YV NpMYN MITNN DPIN Yo
TIT QUN MNPIN ORI *PINN DTN IHRNVN 250 1TNN R¥YN
5PN HR DTN DR MAIMNN YYm pNnnn 21230 TIn
(73 1310 112 DY) NN PHY2 QORIV DTN .29 v nann
DT NNV VP IRM .ARMIND PIYY AN 250 I TIT 1IN
2V PYYRNVA NHPY IRMA TN PIT NN RIM IXNN INTIVYM
WRNVA ITNN TIT 0T GNT 250 SV HYRNYA AYOYAn .avn

199N N DpIYn ARy

,DPIIPN 7R TIT YWY MNY PMNPN DTN NPAOR , 199 DRNNA
VYY1 TIND MPRXNRI AW MNANR TIND DTN NN

250 59 HYR TR HRNYWA 250 TN DR ANy DpYn AR
RIPI DT YN .n5YNS 121 YRIY 1192 RIN PPN MAR P
1M R 2% DR MY DY TR .A%YD DPNYD AR owa
795 0T D’PALNN ,0”YYY DPNY DIRIPIN ,INRY 25 YYD
MPXN RIN 17 OOYNA PPN AR NR ANYN RN PIYD 29N
POVIT) WURIN NYnTpn oYY DT poaonn amwnn
MMMPNN DINRD DN YHYA 2172 (1958 ,Koch T1P) Dobberstein
aMYNn NPX PR 1% 0PN AR AR 71932 Dany 19Yon

995 o0

2120 AWVIYY DPNIPN 2R DN LT GMIVNR PIIY NRYYY INRY TN
AT MR LTIV DPNVN AR THORY IRIN RIPN NNNID 23T 099D
TIT 1DIT PYNM ANa MaRY mn 0PIvh D9YYo

.NNAN YV MIINRD PYNY ,nayon
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Nk 0T NPAOR ™m

PIYR SV DaYon 1 ,nT ab owya ninb DT Npaor
.(Brachiocephalic trunk) ©793791 WRIY gmwnn

TPNRO DPNYN AR NR DYOIN YRIA PNY ANY INRIY 9
Y 1PVNN2 RO WY AVHN TY NIVYI .DPNYA AR NYph
T NPNN ARNEDY YD 0T PAONT PN - GMVND NIND NN
PIVY IRNRD MW PRIYD  MIYORYY IRNED MNIPN DIRNY
N YT NAWIA ANIT I NN LTI NBNAN AN PIYY L N»oInn

SRNYM M

WRIM IRNNA PNY RIPN URID 1Y ORI 1900 PIYn Jonn
RIN DN TNR Y29 HRNWY A1 ,0%pYN VY ph nnm gnmwnn
WIONR) PRHND W PHNNNY (IRNID PNY) ITO1R Py

(1943 ,Baum DIN Ellenberger

D?I0MD DPR HRDVM N ,DPNPIN MRWOIY MInd
NRYRI TPIOND NI MY ,DIPHNN IMRD TIRYY DRI MMS
.DPNYN

2V MNAN DIIPY ,NIWIN MPY DT PODN IRNRM MYLHNN pNY
DIRAY Ellenberger 7372198) MyY¥n 12w 01wHy a1
(1958 ,Koch 71?1 Doberstein {?70WI11T ;1943 ,Baum

170VI1T) IRNXND 1t aivP) YPNY DT PA0N PNMYN IRNIN pNY
(1958 ,Koch ') Doberstein

Doberstein 1?0WI217) IRNXD AMIY PYO 1M N»OINN pIIYN
JORYY 102 YN NOMY 0133 MRY PPN (1958 ,Koch T
PPN 102 IRNND MY NR DPADNN DAY 13NN DIRRPYI
DNMAan Ny IR MNI B0 .9NYH PNY DY TARNND RN
MY 17182 9270 ININ DY DMPA .Y MY DT DPHIDN
;1910 ,Schmidt VTNY) RY2 oYY OXnn Y " vYna
Anderson YOITIR ;1938 ,Zhedenov 2MYTY ;1925 ,Lieben 1»21%Y
,Schwarz PIRNW ;1958 ,Heeschen JYWYYN ;1956 ,Jewel Hya'n

JVTN NN W ATIPIY MM (1963 ,Baldwin 191792 ;1959

*

nNIENITA TN AKX - NwT ¢ www.daat.ac.il



m 0PN HY PR ANV /T PIo

NRY NAYI0N AR ,ATNN M2 "PIY DR PADN MAaN MNR PNy
NINN VY 0T PADN YHRPIAIN-IMRA PPN AN HON MR
21710 NN WY 1Y DrRTHN

MmN MNORY YIM DNR PID2 223N0N NPNN DD PNY
POYN PNY DY OF RIPA POYY TY PN ,DPNNRM DNINNNN
(1943 ,Baum DIN21 Ellenberger T17219R) 132NN

DYRTPN 93IM Y1 YN Y3% 19 yyrn pay

DT PAOM IRNIND THRY NN 9MUWnNn YRIN - IRNXD pNY
J979 I AT PNIY 2901 LWRIN IRNRD MIVH

WRIY DT DPADN DIPNY NVY DRI NR ,NNRN NIRMA NN
MY ONYINN PRYM YRIN PY TIT IRNND PNY MmN
.n?w ARV NN PPN VAR ,INNY IRNND PNY

|
5911® 722 ,3950 DPNIYA AN AR TINOY L RIOR ANY 17IYN
0NN TNR Y3 PHON MINY DTAN POHN PR NYTO

5 YR 0T DXPADNN DTH MNPX "0 NN
(1958 ,Koch 711 Doberstein 1»0w1217 8% T299N0)
NWIN MP.T PMMaynom »*WRIN 010 pNY.C
VMY DIPN NR ARIN PN .Mnh Mpn.B
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nNY T NPAoR mn

192 MY 071 NIMNMPE THONN YV NNI0 NN NRN 170 NIND
(1965 ,Spoerri *19v ;1961 ,Levinger 111"Y)

1. End of the brachiocephalic trunk. 2. common corotic a. 3. left subclavian a. 4. internal
thoracic a. 5. omocervical a. 6.central branch for: 7. vertebral a. 8. profound cervical and
9.tranversar a. of the neck, 10-10. branches for trachea and oesohagus, 11-11 muscle
branches of the common carotid a. t2.lingual a. 13.occipital a., 14.external carotid a.,
15.masseteric a. 16.medial meningeal a. 17-17 caudal meningeal a. 18. Condylic a. 19.madial
part of the vertebral a. which anastomoses with the condylic a. 20. Lateral part of the vertebral
a. 21-21. rami parotidici, 22. aoricular a. 23. alveolar mandibular a. 24. superficial tenporal a.
25. Nasal auricular a. 26. Proximal branch to the rete, 27. internal maxillary a. 28. deep
temporal a. 29. external ophthalmic a. 30. distal branches to the rete, 31. dorsal branch of the
internal maxillar a. 32. ventral branch of the internal maxillary a. 33. buccinatorial a.
a.condylus occipitalis, b.outlines of the removed mandibula, c.jugular processus, I-Vii. Cervical
vertrbrae, A. first thoracic vertebra, B first rib.

7-6 .INYY PIND DAWD 53 MIVHNN WRIN IRNRA PIY .2 PN WRI PADAN NINA 1D .1
PYO .15 NPND WRIN PNY .14 9NV PP .13 .00 DITTIRD DY L12-8 INYNINN PIYD
DV TARNM NEND NYYRY DI1IN QPN PIIPYN PON .18 MDA IMIPY BIAWD 17-16 .NDYHN 1YY
DD .25-21 INOINN PPN YV MNXMA PHN .20 JNNYIND pUIYR YO mnan pYNn 19 Oy
D97V .29-28 17190 (N1PHYN) IO PNY .27 .MINN IR DIOPD .26 .URIN NIRI DY) DIIRY
NOYNIN NNV WRIN NVDA .a 123 DPIYY DD 19R1 L3T .mInA YR DI9YD .30 .0MMwY
JRNEN NYON LVIE-T ORI MNYYN IMpn DR DIN0NY 97051 .c-b .o MIrY  mInRNNY

ANURY YYY B nwrl fmoin LA

*
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™m ‘ : D”N YY1 PR AVNYN /T PIo

MMNPE oNN 5V MNNID XN NRM 1 NN
~.nYynbn mbanon ,tya mnb oTh
(1965 ,Spoerri 19w ;1961 ,Levinger 1inY)

1. Vertebral a. its ramus medialis after entering the vertebral canal, 2. Communicating
branches to the rami spinales of the vertebral aa.rteries 3-3. Anastomoses betweem the
branches of the vertebral a. 4. Medial branch of the vertebral arteries. 4. Anastomoses with the
condylic a. 5. Muscle branches of the lateral part of the vertebral a. 6. Epidural rete, 7. Small
communicatiom branch to the epidural rete (here not injected through its length). 1-Vii.
Cervical vertebral, a. .occipital bone, b. atlanto - occipital foramen, c. temporal bone, d.
hypophyseal fossa, e. hypophysis, f. ethmoidal fossa.

5w MNAN PYNN 4 NPHIND PP HRDY TEN P TN DIAND DYD 32 INYYINA pIYD A
DDAV DIRYAN NVT .6 DMWY RV - MPINN PNPYN SO MPNA PONN 5 ONYONn pIvn

9N VI - I.mnn 0232w DRYAN nw1Y M»nn pavnn (IR RY) "R REPA YD .7 .mnn
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mnb DT NpavR nn

aMmYNN YRIN IRNRD PNY
(Common Carotid Artery)
(1943 ,Baum mray Ellenberger q312158)

MY DR IMN PHN VY PONNN gMYNN YRIM IRNRA pNY
TNRD DIV IHYON VRN PY NVYI DMOIDIY INNXD PNY
99N DTN MMPNN IR 99 AnwIn 1P MTYM Syn aRNEn
Mpn SR TNN DMIYN YR DIYINN DYDY 190N 19771 10N
JORIN NIRY TY WRIY YVRIN DTN NX 19NN T2 TR DVYNIM

DT NMMNMY 1HNN HY 'NNI0 XN NN N NN
9YnHn mYanon ,vasa nnb

(1965 ,Spoerri *Maw ;1961 ,Levinger 11nY)

Ramus medialis of the vertebral a. (after its entrance into the vertebral canal), 2.
anastomose between the rami mediales of both sides, 3. anastomose between the rami
mediales at the level of the epistropheus, 4. condylic a. after leaving the hypoglosseal
canal, 5. epidural rete, 6. communication between the vertebral a. and the epidural rete, [-li.
cervical vertebral, a. occipital bone, b. atlanto occipital foramen, ¢. temporal bone, d.
hypophyseal fossa, e.hypophysis, f. ethmoidal fossa.

MYNNT PNYD TV MR PUNN TUNN 4 SRPDYY PR P2 DMWR L3-2 OIINA pIvn .1
JINN DIDIIY DIRYAT NYT .5 4MYN PNY DY TARANY DIPHI WRIN S P90 NYYNRY o

JI - T .mnn 90229 O'RYa0 NWIY NN pIIYRR 0T MY DO TNYP DY .6
ARNRA NYOIN
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on DN P IR NVNVN /T PID

MNP 1HAN YV NN XN NNM V™ NN
.Yynbn mYonon .apaa mn oTn
(1965 ,Sporri 19w ;1961 ,Levinger 1Y)

1. vertebral a., 1. in the transversar canal, 2. ramus medialis of the vertebral a. 3.
anastomoses between the rami of both sides, 4. anastomosus between the ramus madialis of
the vertebral a. and the condylic a. 5. epidural rete, 5. posterior part of the rete, which
communicates with the vertebral and condylic arteries, I-lll. cervical vertebrae, a. occipital
condylus, b. atlanto — occipital foramen, c. occipital bone, d. hypophyseal fossa, e. hypophysis,
f. eyhmoidal fossa.

D°RY91 N .5 .A%YNY NDMI .4 ORDWVY DY YW DTIPR .31 Y9N pYNN .2 onrinn pvn
noin 0 - T .mnh 0022w D'RY97 WYY MYYIND PRYIN TIPY DAY 6 .Mnn D'oal
SRNND

H%ONN RN IV L,WRIN PIY RIPI RN, WRIN N0
OPYT ;1958 ,Koch Y Doberstein 170WI1T) DpYN AWHYH
,AT DIPRA NYRY PIN DY NN6N YR PNY (1958 ,Dukes
MANN , 0PN 21792 MY DTH NPADRY YURIN pNYR RINY
PVYYN) NN YYN Y3 (INR PN IR) ATOHN NNaY Ty
NR RXN (1938 Zhedenov) 2MYTYXY MIND (1958 ,Heesehen
RY® DMPIND 21 DMNION LMY 2 0PN HYaa HME NN
77N YNN INR GR2 5O AT DIN NN DR RIVNY INHRN
MY ;1958 ,Dukes OPYT ;1901 ,Canova NIANRP) 1IPMV

(1961 ,Levinger

nNIENITA TN ANX - NwT ¢ www.daat.ac.il




nnb DT NPOOR )

(Occipital Artery) 9Myn PNy

WRIN PNY QPN0N YR MMOYn vOwN TNR RN 9NN pIY
PoONNN JUNNM LAYMN qynon RN LYY 7171 WRIN MTRA
PYN MIRID WY R AT NPRY DIPN2 .DINRD DPNYN NV
PINNI ANY DT NIRNY NN00 PIYN YV TIVR RINY 0N

A v nywa

DYNN HYA IRY NNYY 10N wHN RN YN pNY ,Ipaa
,DID2 papn A1 prwY DMIvn NP (1958 ,Dukes DY)
PYN SV MRMN §PONN 77230 HYNI DTN DR DYapn Hwnd

IT9NN

TP DPAN DN DMVY DM 7901 195703 1M1 9NN Y
.MNY BT D'POON BIR HAR ,MNN IMIPY

(RN PI9NI) MNINRD AXYN NYYNY DIIN PYWNAN INRY NN
DNVP D'9YD VW NN (Condylic artery) NYYNN NIX RIPN
PIYN SV MNAN PYON DY 1YYNI TNRNDY MDD MIpY

Rkl bt

MY PN NDY RN 9NPN PNY (1952 ,Heeschen) [pWYYN 195
NV 7Y .DVIVY DWYD NP M AP VRN LW
JNM9IND PNVN BY TARNAN AT RIN 1IWNH YO 07PN

IMD PONNN 9NYN PIY (1959 ,Schwarz) PIRNIY Y ,D1ya
,NYNY NV MNA MIIPY DI TARN , DMWY VYN D'PYN VY
297

PPN DY VPN DT gmwnn RN v tHnnn qunn
RéakeAiahy

MNNN (N1YHYN) nodn pny

MYYYN NOYY DT PADN 1M WRIN PPN RIVPA DT PNY
atataivr)

218NN YRIN PNY

NN VRIN PNY RINL,WURIN PNY SV ,19NM M ponn
JMNN YR MPYN BTN A0 DY RIN

191,0°9100 DMIRY D11VH D9WO NN YON DT NIXY MINR
noYN PNY DY RIP1 VAN RIN ,MIND MIPY DO 1Y
21790 (MYYOSYN)
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R} DN 9P PN AVNVN /T PID

mNan (MYLHYN) nodn Py

TAR PYO MYXNR1 ,MNd 071 N3N DR Paon AT PNy
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MITP TN% %900 NN TIT 1P PN RIN PVRIN YON
TNY NP NP DY DAVP DN DINRD DAYON MDA
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TIT DMWY TR DMIIVPN DYTNRNN DNWD DAY 0TV

NN D022V DIRYHN NWIY 1Y ,0ITNVINFIVIANRD NN
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,DMI0Y NYHINN IT L, DT 9D N RIN 19Ynna
210N IXAN DORAN DR DY DTARNNN NP DNIVP DYDY
DTPAN .DH2N BYIDI AIRIIN DT MNPY NVP NWYI T NN
SV MNNRN NXPA LDYTTNN MY PA PRSN DR IRY AR RN
MYHIND PN, WOV 110 TNYY LIVD IRNND YN
MPNN PONN NN POM 1t PN, oopdn nwh phnnn
TOP PYO .DNVD DIIVA QYNNI PYNNN (Ramus lateralis)

790 P 1Y NYYINY Pinn TNRNN 10N

1T¥N NITVN TINY TNIRY N1 (Ramus medialis) 090 PYNN
TONM VN TINN RN DT DY PHPOY IV TNRNM 00390
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;1958 ,Duhes OPYT ;1958 ,Jewell HYaN' Anderson NOITIN
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Canova) NANRP ,NRT NNYY (1963 ,Bell Y21 Baldwin 11792 ;1961

290 1R (1909

nYI SR GNIYN PNY 1Y MM1NNN PTYN DR TARNDH NN 1P
NN D011V DIRYIN

PNYN DRN RN AVNMYA ANVPH MAVNN NPYIN NNR
MNR MNN YW 'PNYH 0TH NN DR pavY Yaon n»hinn
7n0Mmwn

MNN ©DIIY DIRYAN NV YR MPHIND PIYN HY VWA VPN
11791 ;1961 ,Levinger T33119) N1 YN MDY DRNNA MY RN
{1963 ,Bell 921 Baldwin

(MYSYN) Nodn pMY 1T ,INRI RN NAPYN DTN NPOOR
MPOINN PPN P PNYN NPNRYI DITIND VN NPADRA 10297
YR PNYN NTNRYHY  DYIYT DN DN ,ORIN PIYY

MY 1TO DT NPOORMN

MNY MNY DTN NPOOR

RDON NV MYXNRA POYPI MY PPN DTN NPADR
T oY DT DTMYN DT MMNPN 1270 DRI JRI MDD DDA3Y
RS W AR 9aYY MnY Yyann 0T Y5v Drvany wpa
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NN pndn NR T AN NONMY,0NININ
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NMIVP PNY 0T NN 4NPN PN TIT NOINN PIYIN IR

STOINN PPN TIT Y 19IR2 DY MNY Mynn
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NR NONY 1IN NP NIM LPapya wRI pIIYHR aynn
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J9 NMNa RANd MY 51 A Paan

Y 9790 PP IRNND PNY ,MNIAPA NY NIND NYIVH
179730 '5Yna HPYwnn MY HY INHaN NRNIND

PRI ANIR NYO NNNAN DPNYN DVI0 INR NIV VY
W DY TN MYVIRNAD TUN .DPNYA Nnnad v nndnn
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A. Blutversorgung des Gehirnes unter normalen Verhéltnissen

zum Gehirn Direkte Verbindung zwischen der
A.vertebralis v.Rete mirabile (sehr
klein od.ev.fehlend)

. verteoral.

ka?te mirabile QT/_ _|: :/_ é/ \
D1D ’—'—] Aoccipitalis (Anastomose)

A.maxillaris mt A.carotis com.

|
Mm‘w drachio-

cephalicus

B. Blutversorgung des Gehirnes nach Ligrerung der A.carotis com,

zum Gehirn

-/\ o 4 veptebralls
O Rete m:rab//e o g

[-——-] ( -.‘_7 Aoccipitalis (Anastomose)

A max:l/ar/s int. | F—A carotis cam.?
I

Truncus brachio-
cephalieus

C. Blutstrémungsverhaitnisse nach Erdffnung der A.carotis com. (Sehichten)

zum Gehirn

O ée_i;e mirabil =

A.maxillaris int. A.carotis com. N

/ ﬁvr;cu: brachio-
cephalicus

(OVRIN PNYD) IRNXD PNY TIT DTN DM I NN
DY DRINA 'NHHINA PPN TIM

(1965 ,Sporri *Mow)

D'NING MINY 2NN AW 5NN 28N A.

MOIINN PPN TIT WRIN PIY SR 0D ,AIRNRN 'pNY nnva B.

XA 11151 DN Y nvunwa C.
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VNPT IRNED PP NNYON P2 (NPIY3I) NN N N ®YA0
NNYONN NNNA MINR INYNNY 9NN
(1961 ,Levinger 7131n1Y)

‘monan jnt 9700 0t
35 10
35 15
80 25
119 41
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195 70
140 80
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\ DTNR
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90 .NVNVA MINR NIV 20 NAXIN HY 25V RIN MY 12 12 99
20 TUNY RN A¥NY WRIT DR BMD ,NVNYN IR MY
f 1901 MY

1DV MR .MPT 2.5 TUND TMY IRV RN .0NY 3 j1 19
YOR PN 1T INNA2 DTN NROYY 230N DHWYIN YY Yonom
Aanrna

RID RO YW NYRY MIMT MRYIN IRNND (1925 ,Klein) 179p
210 MNNI2Y MITMY MNAN22 YINYDN AR N0

URIN PNV 1MW AINTIN2 (jnpHTI N1 (1961 ,Levinger) 933MY
NNND NNR N2 DAY 1NN BYDN YA .L0MTIND VN
M7V 10 M2YI NIV 8 NTMY NIRVYI ANNan :npbTd nnon
OMNR 2RI N0 IR NN MIAVD DY PR RY .ANIR 1HYo1 RN
SN ,MPINY MNYWI AN IR VNV MNR NMIY DWISYI

JNPT 3.5 MN2YI MO0 MPNDIV ,MPIN D7TIY NINMNNONMA

VAPMIY MRXINA 0Y DIRNI MTMY MNARD MIRYIND
,MAPONN. AN 18Y  4MPN PP IRNED PNY N2
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P200Y WAR O N9 YV DIPMIYODN YV MRNIND DR
PO

(DXTINM) DPNYN Y 1NN NNRI ORD NP ANVYI R
RY MINNAN NNRY DTN NRONVY YN NXY NN .DPOURIN
5790 nnon

DTN DR DR VIWAR RYY VI IPaATI PXON MIRPY jon»
PIN2 DT INH TWOR NT 12T .PRAN Y PNY WYRINY NAN YT
A0 72 93 o0 RY 19NN TaR PN ,mnd

WY NPYVP NYVa NnNan (MrHYN) noda Pva o1 Nt
NOMYVN NPV IRNND

,O0T0 MIND NIMIR IRNND PNY NPVH NYY ,HYH INRIY 28
SoN090 (MYYYN) novn pawh mrHinn pyn TIT nYynann
P31V 077 M ,NRT NNYY ,0pvn YW Innn nywa .mYyh

PPYTI MVIY *NYA PTI AT 927 AP0 NTIY M

nywa mMmnan (NYYN) novn pny Pnv vIdn Tonun N
02NN NPV IRNID PNY NVVP

0INY NP TIT) N YYY pann mnw viv .
JIVPI 9NPN PP DA IRNRN PNY DAY 1YW (DTIPN

NPV VNN NN YYD PNRY MNYN Yaxn 01310 INR N0
28Y% T PORNPYA NOYY TR PINN Q0N MDA .YV NaY
PINRN NONN NIR MYYY IR 7PN NPIDV M2ON) NVNYVN

2279 - R MINNA MRN DMODNIN MRYIN (MNTINA

(MYHYN) NOYN PYA DTN NNRMT NTPY ,NRIN NYRIN NONIN
NINN) VNV INR NIV YN PN DARY VYNNI TV NNSN
PIYA DT N DwWwaY YN (1958 ,Dukes) OPYT (2™
nAINY W .MM 20.9 TYNY DY NMIW 27.5 .0°Yaya n»oinn

LDVMYN NN YV PRON TIT RY T DTY
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ErGffnung der Aa.carotes com.

Druck A.femor.
mmHyg
160

120
80
0

0

Druck A.femoralis |

Druck Amaxillaris int.

Spirogramm
} Inspiration

(il

TN PNYA OTR PNV HY IRNEN PNY PINMN NYOVH :R” NINN
LOVRDR DIVNM) MR (MYHYN) NOYN PP ,(1HY DIwM)
(NN DIV NNYVIN YN
(1965 ,Spoerri ™Mav)

.VMVN T DR IRIN PN 25 DV

MNR LORN PITAY NIWAR YARN NPIN NIV DYVY TWNRa
IR NIVDIN .MND SR DT YIN PR ,DPNYN Y NPYR
Yan ,Mnn D02V DRYON NWIS YN DT SV 1Ivp MNOY

20970 (MYHYN) NOYA PIY TIT MY

2PN YYY YT PAINN WRIN HPNY AMPNS 18 NNY wnn
D70 MR VYT WMOPOMIPM IPYTIa RIvnY 1 N
YT PPN PININ PINVWI IRRNI MMT MIRMIN .MND NNnaw

JINTIM N2 a50 Sv YRNYA NYYY nvmwn

D7aR7Y Y35 ,713% Y IV DRI POVIPIRA NPT
20 MAapY P71 IR MIND NNPIAY Y1 AT NNl onr
NRT 101 (1930 ,Lieben) 12'Y .D”%W2 PNNNN N¥PA P Yaxn
R¥D RY RN ,70MVA IR TN MMOIND pIYY Bna npatha
2V MOVP MNN PNYY RN NMIPONI 593 Mina pyaxn Sv mapy
PININ DT NR PavY nHmon RY RN ,mnY vyanb oy oT

R v 70 Hvanh
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TIT NOYIN AT P YN TR Y9 oTh ynb ,oopvin nR
INTN ,TINY T TIT2 PAND D190 DTN POM onHNn pNvn
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1.8 50.0 145.0 230
1.2 35.0 90.0 X24
2.0 50.0 125.0 098
2.4 25.0 125.0 095
1.6 50.0 135.0 X145
0.8 50.0 125.0 X101
1.2 75.0 115.0 094
1.4 5.0 135.0 X240
"va.a
24 0.0 135.0 031
2.0 50.0 150.0 083
0.36 70.0 135.0 048
24 50.0 140.0 044
2.2 60.0 160.0 032
1.6 90.0 150.0 045
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1Y PIDT MNNY Mnann 1/30 - 1/25 71 M pRYR TIT MY
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IV AN IR MIND , 0N NTMY NYINN PNYA AN DTN
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925 MNY DT Y7IN RHW 120 DNINRD D”IJL’)ﬁ 53 Yy Yono) DX
VMY INRY NNYRIN NNY]

*

NnNIENITA TN AKX - NwT ¢ www.daat.ac.il



Vo 1 YHYA YN NOMYN /7 PIa

" D19
250 Yy HVMYN NYaVH

m»»ab DIN NN 1Y anp MY Yy 1713 a0 nHhws
DR ,91NN NRIN INR 13 LIYAY H101N 150 .a%0 YV NVMVIR
mMo” (1961 ,Taylor M9”VY Best VDY) DNV INNYH NRIN
MONRANDN DXAXYN NIIPN MYXNR2 PYYI 150 NHya
Y YA 19IRA DIPMTIPY NR MYapnn ,NMONRINIORIRGM
RY MYYad ;1w omba (9IR2 ,DYN MNN NOMN MnD N
YV DIMINVN A%N NYIYH NPDAN NN 77aY .a%0 YV YRNIM
J¥NNA MONNA RIN DHAY DVNN TNRYI ,D1ImNn 19N
V2000 PNYN MYNRI VY 159 PNYR DTN NPOOR
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DN axyn oy OR .3 ,000nn DPNYN P71 DR LR AYwa 25N
Ny qUNd oYY N DRMVVTIPMIVPYRN ,0Mpnn wva

{1843 |Kirolow 219377p) MpT VANN
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.02¥YN NN

NN NYIDN NVMYN MINR AT NI YRV PT AT Poa
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101 INRI M0 19NN RY 0RYY IRNNA PPV Minnaa

(DIPY 19298 YNIRY) WRIN VMY

PON DTN MNP DIV MY ,YATI 0NV NINNan oR
AOR MYOIN MIRIY PRI VYN NS

JINIY NP DIV DMIYRYN YR DT TIRD DMpRa P9
NPR DTN DR DTH MR YV DHYR PINnn MInvy AnMp
1P0” OR DMPNI .PAN NN N5N 1277V IR .NNYYIn
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NN DR D) PN ARRN AN 10N P2a0N

M2y NHaN RN ,1P9IT HY NTMYN 1NN NYXIAN NVNYN DR
AORY NINY NN NTMY ONNanY ATIvN RS .M 10
THINNY RS NV NIR IV TN TN 1Y RN PR 1PV ,NpMmvn
PR NNNANY ,NIPWAN AR PINN AT 927 .ANTHY DR TU”Y R9
MR YR PINN LINNN 90NN ARRIND NYRY %190 A 937 .A7on
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17X ANNAN SY MYYan 90N NR P2a0nY W NRT NIRY .0
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DMWY DRNN DR HYYT nuvonn .0 - 1 MRS
10NV HYRY DNIRNN IR (1900 ,Hoffmann) (P90 " 1T0MVY
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DNWN DITNAN DR P71 (1963 Kennett ,Nangeroni) V1P 72217)))
LA 9NN L, 0T DY IPTY DMNN 922 IRYMY ,NVMYN INRY
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UMY INRY DNV DMTNAN NI3NINN 2™ 8YI0
(1963 ,Kennett Nangeroni V31 *31733)
| bgen [ 3 | B | T |22,
(apyn) v ' ' oan 0T | mnn nbys
W 2244 10 135.8 | 10 99.6 [w 195.0 7w 28.9 v 18.8 2
W 267.4 (3w 188.2 (1w 166.0 |1 256.6 v 41.5 v 139.2 3
7w 358.7 (1w 167.3 |1 129.2 3w 307.2 v 84.4 v 23.8 5
7w 288.1 |1w 230.3 v 105.1 " 84.9 v 24.9 6
1w 206.5 |w 152.5 |10 117.9 1w 206.5 v 30.9 1w 20.6 8
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DN MIYON WA EEG - 1

(1963 ,Kennet vyayp Nangeroni »17311)

RAM VISIBLE VISIBLE VISIBLE
NUMBER EFFECTS OF EFFECTS OF EFFECTS OF
15T CLAMPING | 2"° CLAMPING | 3°° CLAMPING
Became ataxic Became ataxic
and fell down and fell down
18 13.2 sec. 46.9 sec. None
After claming After claming
28 None None None
Became ataxic
60 and fell down 9 None None
sec.
After claming
Became ataxic
after 19.8 sec.
64 fell down after None None
46.8 sec.
Became ataxic
105 and fell down Slightly ataxic Slightly wobbly
18.5 sec. after clamping after clamping
After claming
107 None None None

DRI YRIN 'PNY 71V NNON NYavhn

;0713 1VN DIRD HXR AY1IN MND YR DTN NPAORY MmNy
NR DMIIXY TNV ,DPAY5INN DPNYN TIT WRIN PNY T
IR DNOIN OR ,D5M WY NRIPIYV MNN 1P NNNAY Nwpn
DMPY WRIN L(ORIN OPNY OR DINNA) IRNRD pNY
nmw 77 5 pa (1954 ,Kidron P117P) MNH YNPWINA DYVOT
D’PPNPN NNPDN ANIDN NR TIRND DIRN DPNYN HNYON MNR
(1954 ,92M Beckman jnp3) NAWNN NIIPN MIPIN Y 1)
6 TN 1720 701N DYIN MNNN DTN RN ,MNMI0INT VINIWa

NnNIENITA TN ANX - NwT ¢ www.daat.ac.il




R9 DN YL PN NVNVA /2 P19

YA DINXVDIY 170N (1943) 712M (Rossen) 1017 .NMW 8 TY
299 199NN NTAIR MY 1.5 NIAYIY TP NNY 6 - 5 NAY)
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MNAN DNMYMIN HY IRNXD XPNY NN NYIVH

DVIN2 NIY NN DMPY ARIND IRNRD PNY 1T DI
M2 MR 9P DY DRI, DPNYN NNINA MINR TR .Mnn
MMYNR NIMY NYI JUNnIY (RV1 TN PYn) LM oY nam
D230 ANV INIRN NIV VY L(RNRY 9TN) DPVRY D917 D93
Y RNY DIV VRPN 70 AT .01 NN DPAN 11w DV

1961 N2 (Levinger) Ny

NR IR RANY 101 ANV DPHRYN PR PINR DIRAN NNIPYONIN
AVPY MRINM DINYH DI
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- T MRDIVA MR DNOY MRINAN pON (1963 , Kennet)
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05n
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ANy oman

%Y 25 - 2 7' YaPNIY NN, MWD PIN INTIN NI DR
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(1963 ,Kennett vyyp1 Nangeroni »117311)

Ram Time Freq y Amplitud Normal Normal Anesthetizeqa Anesthetized State of
Number after cut nru:m,” nrn:MH. Frequency  Amplitude Frequency Amplitude ﬁoau%ocﬂ_nuu
Slaugbter Staughter
18 2.3 sec. 5—25cps 45—130 pV 6—-35cps 3—143 .V  44—1lcps 15—375 £V Poor, but not
unconscious
18 3.3 sec. 2—10cps 30335,V 6—35cps 3143 pV  435—1lcps 15—375 pV  Unconscious
28 2 sec. 3—30cps 10—200 uV  12—35cps 3—100 nY 5—18¢cps 15—-300 uV Paor, but not
unconsciods
28 2.8 sec. 5—30¢ps 5—180uV  12—35¢ps 3—I100 n' 5—18¢ps 15—300 pV Poor, but not
. unconscious
28 3.8 sec. 3—3leps 10—225,V  12—35cps 3—100 pV 5—18cps 15300 uV Nearly
unconscious
28 4.8 sec. 3—7cps 50—187 yV  12—35¢ps 3—100 pv 5—18cps 15--300 uV Unconscious
60 15.2 sec. 4—43cps 10105,V 10—40 cps 2—140 uV 216 cps  4—450 uV  Unconscious
&4 3.2 sec. 19—31Y5cps 10—70 sV 26—45cps 4—120 Y% 3—6¢cps  30—360 pV  Good
64 4.2 sec. 5—29¢ps 7—120uV  26—45cps 4—120 % 3—6¢cps  30—360 uV Poor, but not
unconscious
64 5:2 sec. 4Y4—40cps 10—160 AV 26—45cps 4—120 aVv 3—6¢ps  30—360 #V  Poor, but not
unconscious
64 6.2 sec. —3Yi—6.cps 152704V 26—45.cps —A4—120 4V . 3—6cps 30—360 uV_ Unconscioys
105 1.7 sec. 3—30cps 10—100 sV 17—50cps 585,V 2—25¢ps  5—370 uV Poor
105 2.7 sec. 3—30cps 10—100uV  17—50cps 585 rV 2—25cps  5—370 uV Poor
17—50 cps 585 pV 2—25cps  5—370 uV Poor, but not
105 3.7 sec. 2—26cps 10—145 n's unconscious
105 4.7 sec. 3—13¢cps 10—~150uV  17—50cps 5—85 Y 2—25cps  5—370 xV Unconscious
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(1963 ,Kennett vyayp Nangeroni 21921)

Ram Time Frequency Amplitude Normal Normal Anesthetized A hetized State of
Number after cut after after Frequency Amplitude Frequency Amplitude Consciousness
Shechita Shechita .
2 3.1 sec, 23—30cps 10—I135uV  17—3Gcps S5—I180 puV 6%4—12cps 30—270 uV Good
2 4.1 sec. 1214—23cps 15—180puV  17—36¢cps 5—180 uV 64—12cps 30—270 uV Poor
2 5.1 sec. 53:—22¢cps 15120V 17—36cps S5—I180 uV 635—12¢ps 30—270 4V Poor, but not
unconscious
2 6.1 sec. 2--5Yicps 15—120 pV " 17—36cps 5—180 pV 6}4—12cps 30—270 xV Unconscious
3 2.2 sec. 27—34¢cps 1090 pV  21—36cps 3I—105pV 6%—13% cps I0—440 uV Good
3 3.2 sec, 6—30cps 10—165uV. 21—36cps 3—105pV 615—13%icps 30—440 uV Poor
3 4.2 sec. 4—30cps 10270 pV - 21—3Gcps 3—I105 uV  655—1344 cps  30—440 uV Poor, but not
. unconscious
3 5.2 sec. 214—26¢cps 10360 pV  21—36cps 3—105 uV 615—13%5 cps 30—440 pV  Poor, but not
unconscious
3 6.2 sec. 3—Gceps 75425,V . 21—36cps 3—105 4V 615—13% cps 30—440 uV  Unconscious
5 2.4 sec. 1622 cps 15—270 pV  19—34cps 3—100pV 6—l1cps 30—420 uV Good
5 3.4 sec. 6—20cps 15360 uV  19—34cps 3—100 uV 6—11cps 30—420 pV Poor, but not
} unconscious
5 4.4 sec. 7—10cps 90—375pV ~ 19—34cps 3100 pV 6—11cps. - 30—420 pV Unconscious
6 3.9 sec. 2—I18cps 10210 uV  21—37cps 5—155 uV 2—17 cps 30—210 xV Poor, but not
. unconscious
6 4.9 sec. 1-—24cps 15—225pV - 21—37 cps 5—155 xV 2—17cps 30—210 uV Poor, but not
. unconscious
6 5.9 sec, 11/,—414 cps 22--150 pV 21—37cps 5—155uV 2—17 cps  30—210 uV  Unconscious
8 29 sec. - 315—26cps 15—180 uV  20—37 cps v'»cclt< 5—9c¢cps 35445 uV Poor
8 3.9 sec. 434—24cps 10—180 pV  20—37cps 7—190 pV 5—9cps 35—445 uV Poor
-8 4.9 sec,. 3¥%—23cps 15—225uV ~ 20—37 cps 7—190 pV 5—9cps 35—445 uV Poor, but not
unconscious
8 5.9 sec. 3—15cps 15—150 uV - 20—37 cps 7—190 pV 5—9cps 35—445 uV Poor, but not
unconscious
8 6.9 sec. l—6¢ps 20165 uV ~ 20—37 cps 7—190 uV 5—9cps 35—445 uV Unconscious
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Frequenz nach

Frequenz vor
Schaf Kippen Kippen sz nlchdelSchnltt Nullinie | Xrimpfe »Bciaerhmgen
A B : C D : E F G
4. Sek.: GA 6~ He
LA s 49 Hzf GA : 612 Hz a.F, ‘25-80 Hz - k. 135.-95. sek
U LR:26do e | aif:26-do Hz | 7.SekiGA 3 g | OS5k [35.-95. Sek.
s.F. -
S. Sek.: GA 5-6 Hz
GA : 3-4 Hz| GA : §5-7 Hz a.F, 20-3% Hz
2 lp:is%o M| aF 2640 B | 9. Sk GA 45 mg | 18 Sek. 1721 Sek. -
s.F. -
4. Sek.: A 45 Hz
3 IGA : 4-8 Hz -8 H . ] a.F. 25-40 Hz 7 Sek. 83. Sek. -
a.F.: 26-40 Hz | a.F.: 2640 Hz | 6. Seki: GA -3 H ’
aF, -
3. Sek.: GA 4 K
N oA & 36 Hz| GA : 4-6 H2 a.F. 21-do Hz 10 Sek. 13. Sek. -
, Ja.Fo: 15230 Hz ] a.F.: 21-35 Hz | 6. Sek.: GA 3 Hz
5 a.F. -
5. Sek.: GA 3-4 Hz
s [GA @ 4-8 Hz GA : 612 Hz &.F. Wechselstrom 1o Sek. 9.-20. Sek. -
a.F,: 26«40 Hz | a.F.: 26-40 Hz | 8. Sek.: GA -3 He
. ‘a,F, Wechselstrom
3. Sek.: GA 45 H
6 GA : 3-5 Hz | GA : 59 Mz a.F. 15-35 Hz 9 Sek. | 10.-14. Sek. -
a.F.: 1540 Hz | &.F.: 26-40 Hz | 8. Sek.: GA 34 H
LT T S
3. Sek.: GA 34 He
7 A : 3-4 Hr| GA : 4-7 Hz aF. 25-35 He 7 Sek. - -
a.F.: 11-25 Hz | a.F.: 21-30 Hz | 6. Sek.: GA 344 Hz
a.F. -

A. Sheep Nr., B.Frequency before turn, C. Frequency after turn, D. New frequency after x
second after the cut, E . Time needed to reach the zero line, F. Time in seconds until the first

convulsions appear, G. Remarks.
GA. Ground (basic) amplitude, aF. Secondary amplitude,

NNI2N NTAR DNR Y ,N7INRY NVNYVI NN MNN DIV Nywl
Yapn RY 1P, DIwNa Mytan Ya A7 MY 5 Mayd

JI2 MIRRIN
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N INRY NN MYV DIXO

schat| F me_mu,wmﬁ Frequenz nach dem Schub | Mull-Linie Schnity | Trequenz Krénpfe Bemerkungen
AlB C D E v G
lo. Sek.: - GA 1-2 Hz
GA : 3-§ Hz s.a.F. 26-30 Hz . ) -
! a.F.: 21-35 Hz | 6o. Sek.: GA 2-3 Hz 7o. Sek. - - 33.-145.5ek.
s.a,F, 21-25 Hz
GA : 8-7 Hz| 35. Sek.: GA 2-3 Hz . . " .
2 a.F.: 26-d0 Hz s.a.F. 21-25 Hz 50, Sek. - - 47.-200. Sek.| Schmerzreiz
GA : 4-6 Hz GA - -
3 a.F.+ 21-30 Hz a.F. = 1. Sek. 30.Sek. 24 Hz 41.- 85.5ek.
10, Sek.: GA 2-3 Hz
. s.a.F. 2130 Hz
4 GA : .4-7 Hz | 20. Sek.: GA 2-3 Hz 43, Sek. 62. Sek. 3-4 Hz - Schmerzreiz
a.F.: 21-35 Hz a.F. -
40. Sek.: GA 2 Hz
a.F, =~
10, Sek.: GA 2-4 Hz
P GA : 3-5 Hz a.F., =
S a.F.: 26-35 Hz | 5o. Sek.: GA 2-3 Hz 72, Sek. 60. Sek. 2-4 Hz 75.-87. Sek. -
s.a.F. 20-25 Hz
g | GA i 4-6 Hz| o, Sek.: GA 2-3 Hz | 49 gy 120, Sek. | 3-8 he 28.-120.5¢k. -

a.F.: 26-40 Hz

a.F. 26-30 Hz

A. Sheep Nr., B. Frequency before bolt shot, C. Frequency after bolt shot, D. Zero line reached

after X seconds, E. Frequency after cut, F. Time in seconds until first convulsion appear, G. Remarks,
GA. Ground (basic) amplitude, aF. Secondary amplitude, saF. Seldom secondary amplitude.
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Rijksuniversiteit Geint Vrije Universiteit Brussel
Laboratory of Animal Husbandry Research  Unit Animal
Heidestaat 19 Psychology, Pleinlaan 2
B-9820 Merelbeke B-1050 Brussel

The evaluation of the welfare of animals slaughtered according to
the Jewish and Muslim faith should happen as scientifically as
possible and should not rely on a priori impressions.

In my quality of President of the Belgian Animal Welfare Council
and as a member of the Scientific Veterinary Committee (section
Animal Welfare) of the CEC, I recently had to examine various
scientific investigations on the subject. 1 have been asked to
summarize in a simple way the importance of the available scientific
data.

One aspect of the problem concerns the ascertainment of
adequate immobilization of the animal before the sacrifice,
especially when cattle are slaughtered. Substabtial improvements
have been obtained. One should keep an open mind for any type of
system which represents an improvement of the animal's welfare,
integrated in an ethologically sound design of the whole
slaughterhouse from unloading, lairage, till slaughter. When
writing a law, one should prohibit bad systems, but also be careful
not to inhibit the development of better designs. A compulsory
evaluation of any new system by competent experts would be a
good thing (of the Swiss and Swedish laws concerning the
evaluation of a new housing designs before commercialization).

A second aspect concerns the question whether the cut as such
implies an immediate perception of pain. Pain perception is a
complex phenomenon depending from the type of specific fibres and
pathways involved from neurochemical factors and from other
signals from the nervous system which can alter the degree of
transmission. As far as I know, that aspect has not been
investigated up to now. Behavioural reactions have not been studied
in a scientific say: the animal is restrained anyway.
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The third aspect concerns the latency of loss of consciousness. In
the past EEG and ECG has been wused. According to
neurophysiologists, the best parameter available to evaluate
consciousness is the evoked potential. A given stimulus (e.g. visual,
tactile) is applied to the animal and the reaction in the relevant brain
area is recorded. The significance of the method for this problem
can be summarized very shortly: absence of evoked responses
indicates insensibility, their presence however does not indicate
unequivocally consciousness.

I will not mention all the studies which have been carried out.
The main results boil down to this: in cattle evoked responses take
at least up to 20 sec to disappear and can last up to 126 sec. This
delay is shorter in sheep (most individuals show no responses after
22 sec.)

Does it mean that some cattle feel pain for up to more than 2
minutes? One cannot prove it scientifically: maybe or maybe not. Is
pain present initially while unconsciousness develops gradually?
We do not know.

Daly, Kallweit and Ellendorf (Vet. Rec. 122. 1988. 325-329)
discuss the role of the vertebral arteries in cattle (absent in sheep)
in continuing to supply blood to the brain after the cut and the
physiological significance of blood stream and pressure in relation
with consciousness. This should urgently be investigated with up
to date techniques.

That is all what science can tell us. The rest is an ethical problem.
Using the available scientific data each of us must interrogate his
conscience in order to decide whether shechita and hallal should be
preceeded (or followed) by stunning or not.

Prof. Dr. P.O. Odberg
March 14th 1991

*

NnNIENITA TN ANX - NwT ¢ www.daat.ac.il




voHp

DN DY W NVNYR /'3 NAD)

BUNDESFORSCHUNGSANSTALT ¥UR I::ANDWIRTSCHAH' BRAUNSCHWEIG-YOLKENRODE (FAL)
INSTITUT FUR KLEINTIERZUCHT

Leiter: Professor Dr.sc.uyr.De.hubil Frunz Ellendor(T

Gesch.-2.:E/V9 3100 caila, ddn?-199%
(bel der Antwort gngeben) o8rnbergstr, 29/27 Poattech 280
Telefon CS14Y - 38 46 - 0
Bureau Europeen des Schita rL::Iona1-sotuv
Rue Josaf du pont 2
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Die Anwessnheit von EEG oder Evoked Potentials (EVP's) allein sagt
nichts aus {lber das Vorhandenssin von Schmerzperzeption.

Diese Aussage begrindet sich darauf, das auch unter einer
Narkosesituation, die zum Erl¥schen der Schmerzperzeption fihrt,
EEG und EVP's srhalten bleiben,

Das Erl8schan der EEG-Aktivit¥t bzw. das Ausbleiren von EVP's ist
ein Indikator der Bsendigung der Hirntunktion.

(Prof. Dr. Dr. F, Ell¥En £L)
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UNIVERSITY OF BRISTOL

Depurtment of Mcat Anlmal Science
Langfond

Brinol, BSI8 7)Y

Tel: (0V34) H32661

Mr Kornfeld Yux: (0U34) 832741
European Board of Shechita
Brussels 19 March 1991

Shechita Slaughter

With reference to the puper submitted to the Veterinary Record (1988) 122,
325-329, Contical function in cattle durlng slaughter, T would like © clarify the
following points.

1. The time periods to loss of evoked cortical actlvity or loss of spontancous
cortical activity is NOT equivalent to the dme taken o loss of seasibility or
consclousness. Sensibility is lost prior to failure of evoked activity, and this
MAY have occurred very quickly.

2. The results described in this paper do not provide any informaton about pain
sensation, The visual and somatosensory evoked responses used in these
experiments are not painful, and their presence cannot be used as evideace of
conscious, painful experiences.

The ratlonal for using evoked potentials is based on the premise that the absence
of evoked activity permits definitive statements that an animal is insensible,
such gs, for example, following captive bolt stunning. When the evoked actvity
is present or sustained, the techniques vsed do not permit making unequivocal
statements about the sensory experience of the animal.

(Ut

CLYDEDALY
Research Fellow
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Laboratorium voor Fysialogie Antwers

Prol. Jr. Canstan Burvenicn

In *adult® cattle, acute arlerial exsanguination by cutling both common
carotid arteries results in a biphasic circulatory effect : 1) an early incomglets
decrease in cerebral blood flow and 2) a subsequem more c¢smplets —erabral
ischemia due to systemic hypotension.

When about 40% of the total blood volume is released, the avarage arterial
blood pressure amounts to 50 - 60 mmHg. At that moment cerebral blood flow is
reduced to about 50% and unconsciousness will occur. During this period
arousal is present but consclous perception or sensory sensation 's impassible.
In man it is said that anoxia is a pleasant way of loosing consciousness.

Occurrence of synchronisation in the electro-encephalogram is an indicator
of inconsciousness. Acute bléeding by cutting both common carotid arteries and
external jugular veins (e.g. shechita) Induces E.E.G.-synchronisation aftar a mean
time of 7.5 seconds.

L/L,Fﬂ/ﬂ“
/"/_
i
Prof. Dr. C.Burvenich

CASINOPLEIN 24 - B-9000 GENT EELGIUM - TEL. 32 (91) 2337 65 - TELEFAX 32 (311 213363
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la Commission de Protaction animale du Comité scientifigue
vétérinaire de la CEZ a dernidrement discutd le principe d’une
notlon préconisant le recours 3 l’dtourdissement en préalable
A l’akbattage rituel daes anirmaux de boucheria. Cette moticn est
basée sur les résultats de travaux expérimentaux montrant que
les potantiels &voqués corticaux mettent plusiaeurs minutes 2
disparaitre aprés section des carotidas, ca qui lalsserait
penser gue pendant tcut ca tazps les aniraux souffrent da
naniére intolérable.

La souffrance est un &tat mental qui nae psut atre
objactivé chez l’animal qu’au travers d’indicateurs indirects.
Toute tentative d’apprécier la souffranca 4 partir da tels
indicataurs ne vaut donc que ca valent les méthodes de mesure.
Contrairezent 3 ca qua pourrait laisser pensar la posirion
sans nuances du Comité scientifique vétérinaira, le choix des
indicatsurs pertinents est loin de faire l/uraninitd parmi les
scientifiques. Laes indicateurs retanus par les mexbras du
Cezmité scientifique v&térinaire & l’origine de la motion sa
trouvent &tra justement parmi les plus controversés.

Sous le tarama da potentiels &vogués corticaux, cn désigne
des ondes 8lectriques particulidres provoquées par des
stimulations sensoriselles habituelleczent scrmasthdsiques (volas
de la sensibilité cutande) et mesurées A la surface du cortax
céribral. Il s’agit de masuraes de ¢onduction narvausa at non
de nmesuras de souffranca ou da conscience: l/existence d’une
conduction nerveuss antre la périphérie et la carvaau ne
permet en aucune fagon d’inférer que le cearveau ast capabla
d’utilisar l’information correspondantae (las potentiels
évequés corticaux sont présents chez des patients cozateux).
Les potentiels &voqués corticaux sont beaucoup plus résistants
A l’anoxie qua l’activitd électroencéphalographique (1’/EEG)
car catta derniére est l’expression du fonctionnement
synchrone d‘un grand nombra de circuits nsuronaux. Il faut
notar d’aiflleurs que des &tudes sur le texzps de disparition da
178lectroencéphalogranme aprds section das carotides ont nis
an &vidence des temps de latence de l/ordre de qualquas
dizaines da secondes contre quelgques minutes pour les
potentials avoqués.

La souffranca est indissoclable de la ccnscianca. les
spécialistes du cerveau ont depuls longtexps reconnu que.
1’&lactrcencéphalogramma, tout comme les petantiels &vocués
corticaux, ne sont d/aucune utllité pour appréciar las &tats
de conscience chez l/aninal et chez l’homma. En tout &tat de
cause, il est vraigerblable qua l’inconscience surviant tras
vitae apras sectiocn des carotides, compte tenu de
1’effondrenent de la pression intra-cranienne, m&ma 8i les
réflexes vitaux persistent pendant un cartain taemps. Pour
préciser davantaga quelle est cette duréae, des travaux
seraient toutefois nécessaires. Dans l‘/intervalle, il n’est
pas possible do se baser sur des arguments scientifiques pcur
prétendre que l’/abattage ritual est davantage source da
souffrance que les autres tachnigques d’abattage.
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Les débats sur l’éventuells socuffrance provoquée par
1’abattage ritusl doivent &trae replacés dans un contexta plus
pragnatique qui est celui dgs efforts mands par les autorités
responsablas pour anéliorer les conditions d‘abattage et plus
particulidrement la contention des animaux tout en respectant
le rite. Il s’agit d’un domaine dans lequel d’importants
progrds bénéficiant A la fols aux animaux et aux cpérataurs
peuvent &tre obtenus rapidement grice aux apports de la
technolegia.

En résumé, la position adoptéa par certains membras du
Comité scientifique vétérinaire vis-A-vis da 1/abattage rituel
est dénuée ds tout fondement sclentifique sérisux et elle
s’‘cpposa aux efforts menés actuallament pour anéliorer les
conditions dfabattage tout en respectant le rite. Tl est donc
taentant A’y voir une manoceuvre inspirée par des objectirs
autres qu’humanitaires.

(Vorp—

R. Dantzer

Docteur Vétérinaire, Docteur as-Sciences

Directeur du Laboratoire de Neurobiolegia da 1/INRA
Membre du Comitd gclentifique vétérinalre da la CEZ
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Tierarztliche Hochschule Hannover

Bischolcholer Dz 15
3000 HANNOVER !
Kfz-Eiafakzte
SchwesternhametraSe

Empfanger
Eerra Kernfeld

2uropean board of the Shaerita

Telefax: 32 3 234 1652

Anzehl der Seitan einschliefilich Deckblctt: 1

Datum: 19.03.199:

P> dia Frage nach Schrarz u-d Bewubtsain nach dem Schack:s-
schnitt gibt es keire sicherez Seweise und Antwerten, da es
keine sicheren Korrelationea zwischen B2G, ZXG wia auch Az-
stieg dar Eerzaktionen und dex Schmerzempfinden gibt. Das °
gilt auch £ir arndere Schlachtmet®cden wie z. B. nach Anwen-—
dung ¢ées Bolzanschusses. '

Prof., Dr. Dr. Wilhelm Schulze
Tiardrztliche Eochschule Eannover
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RITUEEL SLACHTEN

Regels voor ritueel slachtan

Rituasl slachten volgens de Orthodox-~Joodse ritus geschiedt op ean bepaalde
vijze en wordt de Schechita genocezd. Bij deze wijze van slachten wordt he:
dier op de rug gelegd en met 3 pozen vastgebonden, waarna de halssnede
wordet aangebracht.

De Thora (=grondwet) geeft algemene regels voor het slachten (Deuteronezium
12-2), maar nlet de details hiervan. In de Talzud (mondelinpge overlevering,
dle latar opgeschreven {s) met name in het Tracctaat Chulin, staat precies
opgaschraven op welke wijze geslacht mcet worden en wannear aen dier onge~
schikt 1is voor consuzptie door Joden. Een disr is o.a. ongeschikt als het
ziak of beschadigd is.

Badwalzen voor het slachten drulst dus i{n teagen dit princips, omdat alle
bedvelmingsmathodsn {nvendig of ultwendig letsel kunnen varcorzaken. B&j

sen bedvelmingsmethods kan ook een niet zichtbaar defact ontstaan.

Neerleggen van het slachtdier

Het neerleggen van het slachtdier voor de halssneds gebeurt bij kletne die~
ran (schapen, kalfjes) dooz het dier op te tillen en op da grond of op een
slachetbank neer te leggen en met de hand vast te houden.

Lrotera dilaren (vleeskalvaren, voluzssen rundaren) worden gekluisterd,
waarna da poten oncder het lichaam weggetrckkan worden. Drie pozen -blijven
vastgebonden en 1 poot word: losgemaskt voor het aanbrengen van de halssne-
de. Voor het nearleggen van grotere diersn vords veelal gsbruik gemaaks van
"omdraai apparatuur” (Kunkel, 1962; levinger, 1979; Grandin, 19£1).

Verbloeding

Bi4 her ritueel slachten worden de zachza delen van de hals, inclusief cra-
chea, cesophagus, aa carotidae on vy jugularii, doorgesneden. Her ruggemerg
met zijn doorbloeding blijf= {ntact. De bloedvoorziening van de hersenen
loopt hoofdzakelijk via de a maxillaris internus. Indien de doorscroming
door deze arterifes geblokkes:d worde, worden de hersenen via de a oc~
c{pacalic en a vertebralis ‘san bloed voorzian (zie figuur 1 an 2). Deze
laatsca arterien worden bi} de halssnedse nlet doorgesneden (Levinger,
1979; Blackmore & Delany, 19Y88)

*
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Figuur 1: Schematische {lluscratle van de bloedstroom na het bilateraal
doorsnijden van de aa catotidse bij het schaap. (Uit Blackuore 6

Delany, 1988).

W dmde of wdls be baslarm ade v wmehbral aduj
R v rostral rete . 0 scaphverteSral anatdemons

ie e intenal canid Mvj C ¢ mmon carpiid artery

Figuur 2: Schematische {llustratlie van de bloed stroom na het bllaterasl

doorsnijden van ce aa carotidea blj hat rund. (Uic Blackzore &

Delany, 1988).

w2 cimele of Wlills b basilar arteny ics infernal caretd artuw
. \

C‘“ rooleal rede v i weelebral Zl‘arv ¢ s Cemmon Camie criery
Ceandal rete <2 “‘.r‘{%wi-gfbr:‘ arasho mosit -
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Tabel: Overzicht utt de literatuur van de tijd tussen het aanbrengen van de

halssnede en hat optreden ven bewusteloosheid.

Auteur Dieraocorc EEG VER
bewustaloos 1.e.l. gevoelloos

[ s s

Levinger, -5

1979

Schulz e.a. schaap -6 13

1978 rund 10 23

Devine e.a. schaap 47

1986 rund 79

Nevhook & Blackmore rund 35-85

1982

Kallveight e.a. rund 15 77

1987

Cregory schaap 14

1987 rund 55

(1.s.1. = {30 electrische 1ijn = geen hersenakzivizeit

VER = visual evoked response = visuele bewustzijns respons)

Bavusteloosheid en gsvoelloosheid

Een groot probleem t.a.v het walzijn van het dier tijdens het slacheproces
1z ds bepaling van de aanvang en de duur van gevoeloosheid tijdeas bedwel-
ming en ultbloeding. In het algszeen wordt er van het analogifsbeginsel uic-
gegaan. Bewustzijn wordt wel gedefiniserd als het vermogen tot vaarneming.
Een dler, dat bewustslocs i3 kan dus gsen pijn waarnezen.

Pogingen on te bepalen of een dier gevoslloos is, kunnen thecratisch geba-
seerd worden op 3 typen van objective vaarneming: 1) De aanvezigheid van
vrijwilltge mororische aktivitsit, 2) de aan— of afwezigheid van reflex re-
acties an 3) electroencefalografische akriviteit. Er moet grote voorzich-
cighefd detracht vorden bij de bestudering van vrijwilligs motor akcivizeit
en reflexen, omdat deze geralataard dlenen ta zijn azn waarnening door het
dier ( bv. Tuggemerg reflexen behorsn hier nict bij). Electroencefalogra-
fische veranderingen kunnen niet als absoluts indicatoren voor gevoel of
eon graad van gevoeloosheid di{enen. Hoewal met sen electroencefalogram wel
de staat van de corticale hersenaktivitaiten (bawvustzi{jn) bepaald wordt.
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Conclusies en aandbevelingen

Voor hat aandbrengan van de halssnede moet het dler gefixeerd en in ean be-
paalde houding gelegd vorden. Na hec asnbrengen van de¢ halssnede 13 er een
pericds, dat het dler bij bevustzijn {s. Gedurende beids perioden kan he:
dier ongerlef van de behandeling ondarvinden. Het al of niet gewvaar worden
van pijn Ls echtar niat aluijd gecorreleerd met de toestand van bewus-
telooshaid bepasald mat screeningszethoden zoals EEG en VER.

Het toepassen van ritueel slachten oz godsdfenstige redenen dient dus ornder
voorvaardan te gebeursn:

~ Voor het toediensan van de halssneds dlenen grotere slachtdlszen (bv. le-
vend gevicht boven 100 kg) maz ®"omdras!{ apparatuur® in de juiste houding
gebracht ta vorden. Er wordt veronderstsld, dac het dler door hat snal oo
d:a#icn een beperkte periode in son vora vanlvorainderd bewustzijn komt.

- Voorts {s het zser balangrijk, dat het mes goed scherp i3 en dat er cor-
ract gesnadan word: door gekwalificeerd personesl.

~ Rizueal slachten dfent met zeer veel zorg te geschiedan en uitgevoerd te

wvorden conforn de algemene richtlijnen, die voor slachthuizen van coepas-

sing zijn.
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SHECHITA SLAUGHTER

I have seen more than 100 cattle and a large number of sheep
and calves slaughtered by Shechita, the Jewish method of
slaughter. The observations were made in several slaugherhouses,
two of them large establishments in New York City.

In my opinion, the method is humane. This opinion is based on
1) detailed observation of the method in all its aspects, and 2)
careful observation of the animals before, during, and after the
cutting of the throat. The visual observations have been supported
by the making of several motion pictures, some of them in slow
motion. The cutting of the throat in Shechita is done with a large,
very sharp knife with an edge of great smoothness. The incision is
a very large one, quickly and skillfully made by the rtual
slaughterer. Among the structures of the neck that are severed are
the carotid arteries and the jugular veins. An immediate outpouring
of great quantities of blood occurs from the heart end of the
severed vessels. In most cases there is very little bleeding from the
head ends of the severed vessels.

In my opinion the suddenness and the magnitude of the
hemorrhage almost immediately reduce the blood flow through the
cerebral vessels to the point where consciousness would no longer
be possible. It is most unlikely that consciousness would be
maintained by the small blood flow through the vertebral arteries
(which are not severed by the cut but which in ruminants supply
little blood to the brain anyway). It should be pointed out that
consciousness does not necessarily imply pain.

The cutting of the throat is done so quickly and skillfully that
the feeling of pain as a result of the cut is improbable. At the most,
any pain felt would be momentary, for the animal must quickly
pass into unconsciousness from inadequate blood supply to the
brain.

The contractions of the muscles of the animals, including
struggling and sometimes convulsive movements, following the cut
have nothing to do with consciousness or pain. They are caused by
the action of nerve centers in the brain stem and spinal cord. Levels
of the nervous system below the cerebral cortex. These centers are

at first excited by the lack of blood su%ply and send out nerve
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impulses to the muscles they govern. The reaction of these nerve
centers to lack of blood supply and oxygen is well known to
physiologists and is in no way concerned with consciousness and
pain.

An- uninformed person watching the reactions of an animal
dying from severe hemorrhage could draw erronous conclusions
with respect to consciousness and pain. The correct interpretation
of the reaction requires fundamental knowledge of the anatomy
and physiology of the animal particularly as applied to the
circulation, respiration and nervous system.

Many physiologists and veterinarians in past years have declared
that in their opinion Shechita slaughter is humane and I join in this
assertion.

H K. Dukes

Professor of Veterinary Physiology
and Head of Department

New York State Veterinary
Cornell University
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THE UNION OF ORTHODOX RABBIS OF
THE UNITED STATES AND CANADA

DECLARATION ON SHECHITA

TP AYIAN MIXIRT CUANT AUR
THE UNION OF ORTHOROX RABBIS
OF THE UNITED STATES AND CANATY
138 NABSAU STAELT
couITE t8an)

NEw Yoar 7. N. V.

2378

REcTOR ..2371

December 20, 1944

_DRCLARATION ON SHERITAH

1, Shehitah, the religiously ordained method of slaughtering
animals for food, s an ordinance presoribed by Jewish religion,
It is based upon piviical law and regulated by tho religious

¢odes in its minutest details. Any deviation from the 'proaéribod
regulations mskes the meat ritually unfit for consumpiion by Jews.
2) By thess regulstions, snimals to be slaughtered for food must,
prior to thelr elsughter, be free of statsd loelons and imperfecte
ions in specific organs.

3) Jewish religious law does not allow preliminary stunniag, or
the rendering of the animel insenmible, by any method.

4) he enforcement of a regulation requiring stunning proliminary
to slaughter 1s tantamount to a prohibition of the practice of
Shehitah,

M Union 3fsorthgdgx Rgbbis
Dalls wmjg\ Rl % o . and Canada
Presidimm p UW/}}@@W@
0 L. d’

Bxecutive Director
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DECLARATION OF ‘CHIEF RABBI J.H. HERTZ —
LONDON 1945

veLasnone: OFFICE OF THE CHIEF RABBI

AVENUG E3TT.

4,CAEECHURCH PLACE, ALDOATE,

CHIRABINAT. LonOOH. LONDON.¢cs. 27t March,19680 5

Decleration on the Jewish method of slaughtering
enimals for food.

Shechita, the Jewish method 6f slasughtering animals for
food, is prescribed by the Divine Law. It has been universally
observed by the Jews througlﬁouc. the ages; and is to this day
religiously obaerved by tho" overwhelming majority of the Jews of
the world. The rules snd ritea 3o§ern1ng this sacred ordinance
have come down to us from tims jmmemorial, snd, amongst other
purpou‘, they onsure a swift and painless death to the animsl.
Any other method than the prescribed Shechita (such as, stunning
previocus to Bwact of slsughter) renders the meat ritually un-
£it for Jewish consumption. Civil reguletions that would inter-
fere with this hallowed practice would, therefore, inflict cruel
bhardship upon law-abliding citizens; end, by violating thelr

freedom of conscience, constitute a grievous religious persecutin

.

Chief Radbi of the United
Hebrew Oongregations of the BritishEupie
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DECISION OF THE CHIEF RABBINATE OF ISRAEL — 1953

2nd of Kislev 5714
November 9, 1953

DECISION

The Augmented Council of the Chief Rabbinate of Israel, in
its session on the 2nd day of Kislev 5714, heard with great interest
the words of the Chief Rabbi of the British Empire and also the
words of Mr. Elsley Zeitlin, Chairman of the Shechita Commission
of the Board of Deputies of all Jewish communities in Great
Britain, After their rcading to us important documents. written by
great scholars of modern times in reference to electro-narcosis,
and aofter our thovough ecvaluation of the same, we came to a
unanimous and clear decision that because of serious halachic
problems, there can be no basis for permitting electro-narcosis of
an animal before Shechita.

Our traditional Shechita, as observed by us throughout all
the gemerations, is a supreme order by the Almighty, as given to
Moshe, our Master, and laid down in our Holy Scriptures, the ways
of which are merciful and is the appropriate method of killing the
animal also from the ethical as well as the hwmane viewpoint.

Signatories:

Yitzchak Isaac Halevi Herzog
Zvi Pessach Frank

Isser Yehuda Unterman
Reuven Katz

Yakov Moshe Toledano
Chiskia Shabbatai Yausha
Owvadiah Hadaya
Meshulam Roth

Shalom M. Azulai

Yakov Edess

Shaul YVisraels

Yehoshua Kaniel
Shemuel Halevi Brod
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DECLARATION BY THE JEWISH ECCLESIASTICAL
AUTHORITIES OF THE BRITISH COMMONWEALTH

Nisan 5716
March 1955

Shechita, the Jewish mcthod of slaying animals for food, is
prescribed by the Divine Law. It has been universally observed
by the Jews throughout the ages and is to this day religiously
observed by the overwhelning majority of the Jcws of the world.
The rules and rites governing this sacred ordinance have come
down to us from time bnmemorial, and, amonysl other purposes,
they ensure a swift and painless death to the animal. Any other
method than the prescribed Shechita (such as, stunning previous
to the act of slaughter) renders the meat ritually unfit for Jewish
consumption. Civil regulations that would interfere with this hal-
lowed practice would, therefore, inflict severe hardship upon law-
abiding citizens, who would be prevented from partaking of meat
except under conditions which would violate their religious cons-

cience.

Israel Brodie, Solomon Gaon,

Chief Rabbi of the United Haham,

Hebrew Congregations of the Sephardi Congregations in
British Commonwealth. the British Commonwealth.
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DECLARATION BY THE
JEWISH ECCLESIASTICAL AUTHORITIES OF GT. BRITAIN

11th November 1068
20th Cheshvan 3729

HE Jewish method of slaughtering animals for food, known by the Hebrew

word “ Shechita ™, is Bivinely ordained by the word of God as found in the
Holy Scriptures. Since time immemorial, Jewish communities throughout the
world have observed this essential practice of our religion.

S HECHITA is carried out by men who have undergene several years of religious
training and study who scrupulously apply the rules and rites governing this
sacred ordinance, thus ensuring the swift and painless death of the animal.

A NY other method than Shechita (suck as stunning previous to the act of

slaughter) renders the meat ritually unfit for Jewish consumption. Any
interference with this hallowed practice would, therefore, inflict severe hardship
upon law-abiding citizens, who would be prevented from parfaking of meat except
upder conditions which would violate their religious conscience,

IMMANUEL JAKOBOVITS, ‘SOLOMON GAON,

Chief Rabbi of the United Haham,

Hebrew Congregations of the Sephardi Congregations in
British Commonwealth, hie British Commonwealth.
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DECLARATION OF THE CONFERENCE OF EUROPEAN
RABBIS — 1974

n3
RDITR YT DTN

CONFERENCE OF EUROPEAN RABBIS

PRESIOLNT

EMERITUS CHIEF RABBL. SIR 1SRAEL ARODIE

STANDING COMMITTEE :—
Chalrman :

Emeritus Chief Rabbl,

SIR ISRAEL BRODIE

Chief Rebbi D, ASSEQ
Chisf Rabbd Dr. 1. COREN
Grand Mapdin B, OREYFUS
Oayas M. PISHER
Haham, Dr. S. QAON
Rabbiner M. J. GRUNEWALD
Osysn Or. 1. GRUNFELD

SECREYARY
RASDI A. M. Rosk
ApLER House
TavisTock SQUARE
LONDON., weaiu snn

Tetephone
01387 1066 {4 tines)
Cabios 2
CHIRABINAT, LONOON WC1

Chisf Rabtd Dr. 1. JAKOROVITY
Grand Rabbin J. KAPLAN
Deysn Dr. M. 8. LEW

Chisf Rabbt Dr. M. ROSEN
Orsnd Retbin Dr. A. SAFRAN
Grand Reddin H. SCHILLI
Clist Rebol A SCHUSTER
Chist Rattd Dr. £ TOAFP

March 1974

DECLARATION BY THE

CONFERENCE _OF EUROPEAN RABBIS

The Jewish method of slaughtering animals for food, known by
‘the Hebrew word "Shechita", is divinely ordained in the Holy
Sorivtures, Since time immemorisl, Jewish communities throughout
the world heve observed this essentiel prectice of our religion..

Shechitr is carried out by highly-sk:llléd men who have undergone
severesl yearrs of religious trrining and study, and who scrunulously
aooly the rules and rites governing this sacred ordinance. This
humene method ensures the swift and oainless death of the animrl, as
confirmed by overwhelming and authoritative scientific evidence, This
is, of course, in harmony with dasic Jewish teaching which strictly
forbids any form crmelty to animels,

Any method other than Shechita (lnclud:l.ng any means of stunning before
the act of slaughter) renders the meat ritually unfit for Jewish
consumption.

The Conference of Eurcpean Rabbis, representing communities counting

well over one million Jews, 1s confident that there will be no interference
with this hallowed institution. Such interference would not only be a
denial of human rights and religious freedom but would also inflict

severe hardship by debarring Jews from the consumption of meat excent
under conditions which would viclate their religious conscience.
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CONFERENCE OF EUROPEAN RABBIS
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FAVISTOCK SQUARE
LONDON WCIN 9HN

PRESIDIUM:
President

Chief Rabbi
Lord Jakoborits

Vice President
Grand Rabbin
Joseph Sitruk

Honorary Vice Presidents
Grand Rabbin
Jacob Kaplan

Grand Rabbin
Meir Warschawski

sirman, Standing Committee

Grand Rabbin
Samuel Sirar

Chicf Rabbdi
David Moses Rosen
Eastern Europe

Chief Rabbi
Elio Toaff

EUROPEAN
COORDINATOR:

Rabbi H.I1. Grunewald,

236 Monarck Court,
Lyuelton Rd,

London N2,

Fax. & Phone 01-455-0811

DIRECTOR: Rabbi Moshe Ruse, P.().Box 5324, Jerusalem 91052, [sruel, Phone 02-812859, Fux. 02-810080
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