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Lo THEE &, 7O Article 2.3.13.4 O b) HD iii) ICEH S 7 BSE KT IZ & S/
4 (EFEEES) TRWI L, ik,

3) BEEFICHEWT BSE BEFANRHIE (i, ar—k A ) O5RE, WHAOF,
K BeE ko MBM % 7-138RAE (greaves) O RKBEMM~DIG EEEIEFE A D RANZEE =
NEBLUBCAEENTZHDTHLHZ &,

IOV TOERETH D,

8] Article 2.3.13.8 |
BSE U %2 BAABAE (M, 25—k AV R DHOBACHT - TiE, BAEDREY
Faid,
HFIZHNT, KOZ L EFHA LTV ERREAZEOREABERTNETHD, LAEEINT
B, Thbb, |
1) KEEEko MBM £ 7213808 (greaves) DXBEMM~DiaENEILINTEY, &
B SPRMICERSA TS Z L, |
2) 4 _TO BSE BREH4ITMA,
a. BSE BT HORFEE 2 EMIC, TOFENLEEFNTTNTOE, RV
b. BLEOER% 1 EORIC, A% 1 ERMBRYEF L —BFAEIN, TOMICREF LR LT
B Uk 2 B ARESAE CORINICTITOA,
c. Tt AECHRELREESGONL2WEEIE, BREFPAETINIHIER 1 2 » A DRI
LA A E N TR T DR, | |
EEEREAENR, FOE HRELEa = AV TEFLTWDHEIT, ULos
WK A TR X 4L, f?ibt:omf%ﬂén\ EEF IR CRIZTE RIS (destroy)
ShBHT &, |
3) A4,
a. FTORFBIOEEBRBEETHOIED 2 ENTE DZEREBEEN S AT MM X > TH
50, . BSE BH4 BSE %8 bh HHEAE 1% BSE HEEHEd: 0 T 5T/
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k. FE . _
b. RBE KD MBM £ 7213805 (greaves) DRBEI~DIGE 5251 HEE 25 RHg 1o
%m3nta#%9&<e%Zﬁﬁu%KEintﬁwﬁbézk\
IZDOWTOFERAETH 5,
iz, Article 2.3.13.9 B%T@;@ﬁwﬁwf&\ﬁ$@®B$ﬂuzﬁi&®%A%#Kow
THESN TN D, Article 2.3.13.9 705 2.3.13.11 i3, AR - HRLEIC OV TOREETH 5,

9] Article 2.3.13.9
%ﬁf%éB&B%xﬁéﬁTéﬁ(ﬁﬁ/ﬂyN~F}VF)mbmlubtoT@\%A
EOBRE S Fid, ERFARUHRE (Article 2.3.13.1 © 1 HUAOHE) (coWTid, kD= &
DEERA ST HEREEEAEL ERTRE L &ND, Thbb,
1) fAFE O => /73— hX2 b)) 2, Article 2.3.13.3 D (Y X5l & U 2 7 %)
DERMFIZESTNDBZ &,
2) E%Pﬁl&mﬂ%ﬁ: ERET DTN TORCH L TERAMR L BB ORENER I N -
EIWZDWTDOFERTH B,

1 0] Article 2.3.13.10
FEINIZBSE VA7 2HTHE M,/ 22 3— b AU R) hoOBAICH>Tid, @A
EOBREYREiL, ERAROARE (Article 2.3.13.1 0 1 HLAOME) (oo TiE. %o~ &
- PEA SN ERBREGAELZERTR& L &NB, THhbh,
1) fAFE (k= o3— b X b)) #, Article 2.3.13.4 D (Y R 75 & Y X 7 %8®) ©
%#K%ormézt\
2) AHARUVARGEZREBET 2T RTOFIIH LT EBRTR O ERERORENRER S -
&
3) AMARUVARBZRET 2T COFE, ERIMCESE~OERELES (FR) BEAIZL
5 RAETTEE stunning, E7ITHREBIBITIEY Y S0 73 Tbh TV RN T L
4) ARARUAREIE, KOLOEEERNT &,
a. Article 2.3.13.13 (27~ T [fERRERAL ] .
b. £% 3 0 » Atz Z A4 OBEERER L UHED GEBIICKRE S L7,
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Fio. a L b i, ERARVARLRZFRIELVEICEEESHEIN TSI L
TH D, |

11} Article 2.3.13.11
BSE U 27 2R E (M, 22 r3— b AL b) 5B OBAK &> T, BAEDRRE X
BT, AOARNR UM (Article 2.3.13.1 0 1 ELUSOHE) 12OV TIE, RO T & AR
ANn-EBREZHELERT T L ShD, ThbL,
1) AR R OIBE 2 1R 5 41,
a. BSE 4B S E #5 5 M4 % /-3 BSE EME D TR TR &
b. MBM 73825 SN2 EMBRNT L,
c. LERHIROLBEORENERSNLZZ L,
d. L BANCES~OERES (FR) EAILL 2RI stunning, F 7= (XA BERUEIT
BYy I BMfThhvTninz &,
2) AR R ORI,
a. Article 2.3.13.13 {27~ [fERRERALI
b. BEFTERICEHT B miEAME KUY o3k,
o B
d. 12 A% X FORERS L UFED OHIRIICRE Shich,
FEERVWIE, -, a.boe d i AFARVARGEFTRIERVE I TR
SEEShTWAZE,
T 5,

1 2] Article 2.3.13.12

MBM L EkfiE (greaves) BIEMERIC OV TOERIEFIHETSH D,

Z Z T, Artiéle 2.3.13.4 K T* Article 2.3.13.5 THES /- [FEBIN7-BSE YV X7 E) &
Ot [BSE U 27 FHAE) (/23— kA ) ERORBEHO MBM LEIEZ 23 Eh
LEREDTRTOMBDESZITTRE TR, LahTWd,

1 3] Article 2.3.13.13
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Z T, TERREAL) OB HIZ>WT, FB &N BSE U X7 E) R [BSE Y % & RHE]
| WL DORHFEEDTND,
1) Rtk BEISGEMBR I OHKEORAMLICONT ;
MgFR &N/ BSE Y A7 E) R [BSE Y 27 RHE) 1. T_TOFEBOEMED L3
Pin, EIATLENOIC L > THERLD&IZ. &L 88, BEL (R, BERL - ERe
ROBGERHIORD, RUOERL LTESTRETRNESA TV A,

2) B4, BR. THE. HER. THEVINLHEROEEREICSNT ;

EB &N BSE U R/ E] i, LBEEEH3 0 v ABOFERD LEMG. £ h
HIT X o THR L, Akt B MR {LHER, EES  EREAONERNO-
B, RUOBE L LTEETRETROE STV,

3) Kd. B, RS, SHEE. FHROTA DI HRS BB AN T ;

(BSE U % 7 #5RBARE 12, &RISERS 1 2 5 ABO4ERED LM, T
(& o TR Licidnid, ROBH SREL IR (LIS, EER - ERBEOERNO- o,
ROBE L LCRET <& ThOE SRTHS, |

14] LATF. Article 2.3.13.14 75 2.3.13.16 Tit, BRERDO¥IF L La5—4L EAkS

FRUEHSZ v— (tallow) OEHIZONWT, EHTEX2BSE Y 27 E] & [%® xhi- BSE
CUAZE) RO TBSE U A R CEICHBTE BARAED DR TS GEIR. FIRE
BR ORI A B8, |

4 OIEICKDEFBSEYURXRZIEHS AT A

AHITIE: OIE ICX5%ED BSE A7 —# RFMEEXART BICbhi-~>C. YD L 5 icFiEs
BE A TV B DMZ DWW TS 2, '

IO EIZHONTIE. OIE R—bR— http://www.oie.int/eng/en_index.htm @ [Official

animal health status) LAF® [OIE Mandates] X Bovine spongiform encephalopathy| iZ

-
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RSN TS, UTBERT 2,

- OIE /3. 167 » EO/MEED 572 % International Committee (EBRERR : WO LKA
Lo TV SHhOBESNBMEHRICOVWT, ARCHEFREZRDOONCEEZZIEOFD
Wi (V—>) OU R MEREITY & BESh (1990 £), BE, BHE) 2 F3MELNRT
WAERBIZARBICBRES N TVAY, ETOEEICOVWT OIE 22— D 2.2.10 E (Foot and
Mouth Disease) DHLEIZHE> TMBEEMNRET 2RHFEVHELIERESIND VAT LBELL,
1%6$mmwfva%y%ﬁ%bfw&wﬁmfwuﬁﬁﬁﬂﬁ(it@f~y)@Uxbﬁﬂ
TENT, RWT, 5, FMEICE L TREEINED bR, BSE (ZoWTid, 2001 4 (69
Be) ICEEE (EriEY—) RIEELART S C L ARE SN, BIER HERPE’
4 »HOHPBEL/RINL TN D,

~

BSE IZBILC ‘WE# £t HEES ThoOCHET AEIL. FME /A —7 (Ad hoc
Group) »ZOEEZEITV, Zhz OIE FEREIFEBL  (Science Committee for Animal
Diseases. UL F MBIEEBL] L)) KBETS, Zhid, 8F 54XV IZ8WTThbhd
EREBLOREICLY BSE WHEE BIC ‘HEHEE ©J R MEERT AR
TB,

OIE w74 A O ZD~—UTid, BSE B LI EEFETHD 2 & 2B LV INEE
NEZET B DOBEENRFTEINTVWS (Evaluation of country's status for bovine spongiform
encephalopathy D), B& & LTI, |
D A%/ — 713, MAERB S EESEHREOEHED DT, i SN BN O =—
K (BSE 0% : fifis L OEEHR 1 0 2) KEDDIEHICHEA LTV E0ENZHET 27200
HAKTA v afER LT (B 69 EIREA), |
@ ®*Z BSE E&EE - EERSE THo-EN BSE BEELBRRL-OL BEFHEAT —
B AREETBEDDT 7 —R N - NT v FROFHEBEET S ; 2004 FRE T, BEIC
W 1 IS S E o - EH D OIE =— K (BSE OF) ICHE - - SHLA R Sz a,
MEECEEERSCHS 2 LR Z0ENEREN S EBRETHORELIT) ZLNTES
HRA RSB R AICE X HRBE T T |
@ OIE 7 = 0l 217 5 DRERICEENAR bOTH Y . BEEE, FMRLHOBETOEN
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DI LICRTIRM (&F 9,000 2-0) i3, BEESKIL) ZLLEhTWE,

@ ¥, TOE (£EY—r) ® BSE x?eﬂxwiﬁtﬁc:'&i‘ OIE =— Ko BSE #n
Article2.3.13.2 (Z/ARSNTWHEM (U X7 3#fi. BAfRE D BSE Rk, BV0h340F
FTHHIE, % Appendix 3.8.4 IIRENLY—_A T ADH A T R T AR Ry,
FUALE=SY L7 REWBTO BSE REEM) KL o TORRESNSETHB L Sh
T3,

2005 4 5 A ® OIE @%éé%&:;ofﬁﬁénf: 2 1 BRETIZ, FHEEIBH L8
DWVWTIL, 2004 £ (55 13 ) @ OIE @ BSE = K 2.3.13 BTV 2o, 147! BSE 25
— 5 A BESY HIE) THILHD, Y—f TURICET DMESER SN 5 £ T8 2%
FEEMGT DI LBROONTND, LT, SHOBEENODERIIH LW BSE =2 — F &
Y—=_A TR TARTANZESSTHA) Z ENRRLNL TS,

BE, % 18R OIE - BSE =— FiZAl-> T ‘EEHFSHE LESn-MEEOY X M.

TAEF o,
TARZ KR,
U HR—I,
INTT A,
D4sETHB,
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H2E WY BHIAEICIT S BSE X7 — 4 X5
Lk

KA ’Eﬁ IT-DICABRITRE LTz THEBRIRMER 7 — % RFBFEREEES)
tZ BSE 27— # Rl FIEICET AR L LT 5 1 E 0L~ ERREESES (OIE)

DOEEEEMEARK (LT OIE =— ) o BSE BELEICMN X, BSE NEECRAELT
LIk, ZOBRAMNOKRMNICIBWTHREIER SN HEABSE U 227 (GBR) | FHlD
0, HOFMERKL 2SE - BELSHROECHUKD BSE BREKREORLEY 27 2#

Ligh 2 BR872FiE BEMHMEFE) OFEXTFRLE, TOL ) RFMFEEL LT
i BBV OTIHARS, UTICHBET D& ) RAR20BBBZYE LT,

ZoHT, KIbES (EU) o GBREFMFE (UUT EU - GBR) 13, £0oES#4 L EU

BT 2EBROERNOOLAT, WMIIBBLIREEERLDEEZOLN/-OT, T2MHE
ﬁﬂ’&#ﬁﬂkﬁ’fﬁ LTRERT D & & bITARE (BRI L UM ORREE D AAT,
ZHIZHEWT EU - GBR % OIE =— N TRENZFMEE 2 X Y £ 2 A1 BSE OBk
BBEEELTVAHEX, AM A, BEICET 2GRS LEHTHE EHICFONESL
R L7, &iC, »BED BSE KL ~NALOFMERLTFRELITO OO ERMEITETE
BRRFEIZOVWTRREZELDE LT, I FTFEHFNCERY HIiF 7= XRB L OFE 4« oFEICHE
BT L2 BMCFERREZRAAT-BARBIFOLARER Y &7 TR LT,

BB, FHME (F—RAREF4—) O—ok LT, KB —— FARBAERERS
LU —s3— KUY X7 54874 % — (JT. Cohen, K. Duggar, GM. Gray, S. Kreindel) =
£ B KEIZEIT S BSE ORIEEMIZ DWW T OFEE Evaluation of the Potential for Bovine
Spongiform Encephalopathy in the United States” (#JkR 2001 4 11 A. 2003 £E 10 A
WHET) LT A XA H 50, BEORKEL2ZESRLLEHEFLEHAE (Ek 15
FE) ICBWTHEMICRE SN TWA Z LT, TDHOXKED BSE RiRDOLE(LICE
F, ZI TR T hhrolc, RETHRRAINDSINTFIZLISEED BSE A7 —4 %
S, FIECBLTIONA—NRN—RY 22750 Z—DOXERICIEIL L TV B S8 % 0
ZEEMATMATEL,

1 EUICXAHHEA BSE UV 227 (GBR) HlOFBEA & Fik

1) EU @ GBR i O8] & 1ERLRIE

EU (BES) (23135 BSE 27— 7 A3, EUMEEICKT 2KE®EED L<
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FAREELEOBELObE  REH LL EERRBGOESIC L b7 5 MEE~0 BSE
REEDRAZ T-diz, §5$H$l® BSE Yiﬁﬁk(ﬁ%nﬂﬂﬁ‘?‘é%d)’é%éo ZDF
ft & 1. REGULATION (EC) No 999/2001 OF THE EUROPEAN PARLIAMENT AND
OF THE COUNCIL of 22 May 2001 ® ANNEX I iZBWTED LN TEY .

(@ YRITERAL MER

(b) R E TR TREDEFAOBRE 2 ET LI RKE S0 s S A

() BSE OEREFRTIRTOFOBEZEER OREEE

@ Mt (RIK 74R) %2 BSE DY —~_A FUABLIRE=LY L5

©  (DDOY—~A FURAVAT ATIES NI L TAOREN, B bR A

BB\ TIThbhTnaZ &
D5 SOEHETIEE LT, BSE A7 —4 RFRESNBFNER DRV E SR TS, =
"5 %, BSE O#EA)Y 2758 (LLF. GBRY) ICLAFEMMY R 2 7R AL Mi)
DEREEXDLDE LTHEBST B LR T %,

EU (2L % GBR W, #HlixE([ED BSE @KL Z . £ OEENLBRERRE LS HT
BT 2D THD, GBRAMMITERM R LD TH Y, FMBER L L 2EE I RNEL L
‘R L& L1z, FHEix 5 ED BSE #8ik4 GBR I~GBR IV D 4 5D hF =Y —

EFERIEEER) RSN D, E5IT, 20 GBR IO/ EIC kD b)~ )D&k 2 m
REN T, FHERREZRMEENITHT T —1 (BSE E#%E) »5bH5 =Y —5 (BSE
ESRELEE) £TD 520 BSE 257 —F RIHEINL ENTENDOHT TV =S LY
Z iR 2381H O REGULATION (EC) No 999/2001 (Chapter V, 15~19 £&) 2% & -5\
TITHh 5, :

LUTAETIX, EUIW X% BSE X5 —# 25fid> 5 £ GBR FHA DERATIZ DT D fRS
Z1T D, '

GBR OFHEFEDBRIT, EU OBFEEEZERS (T, SSC2) 1tk ->THI b
72, 1998 £ 1 B, BRIREG725EH iﬁﬁa’éénﬂ\m\h‘n& b BSE AREICE R ST
WOV AT DHLSEEERT HHMT.SSC L0 GBROKHD T b & A FFE T,
T Ok, 1999 4 2 AIZ GBR OFHli Sk & i li~ == 7 ABMER I ((EF 7= i3 tiko
BSE O#i#E#) ) 27 (GBR) OFHMEFEET 2RFEEEELDORM Opinion of the
SSC on a method to assess the Geographical BSE-Risk (GBR) of Countries or Regions
[FI4F 4 BIZEET - 8RR, LUT 1999~ =2 7)), 20004F 7 Aiz SSC DEMKEME LT
GBR DT NVB LUHEFIENERIL S/ (TBSE O#EMY 2~ (GBR) ICB+ 5
BEEEEES " (SSC) D& #H)RAZ Final Opinion on the Geographical Risk of Bovine
Spongiform Encephalopathy (GBR)] EAF 2000 E&#& RAZ), ZD1%. 20024 1 A2/t
EBRD GBRFMTHY 22 H (GBRIILE) & Al S 72 EH S D#ALC L 5 BSE s

! Geographlcal BSE Risk. A
2 Scientific Steering Commlttee
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EROR A (External Challenge) 33X U8 GBR DFEEFH = DHE(L (L) 1
SNTOHETAB b T\, E7-. 20024 2 A LK SSC 2 X 5 GBR B OIES)
it EU &R%2F (UF. mmm)W@Bmmu(mm%muﬁumm/wm%;o
BSE/TSE 7t R 2 Y hF—LiZ3 AN TS, -

BLFClE. 2000 R OB RA (2002 EOEHFNELET) £ Hiic. GBR O
Tk FEICOWTRET B, 727 L, LB L TEOMO SSC/EFSA 2 X% RAE
(opinion) ZHIT A b BHT 5, e '

2) GBR DjEs & T ik

(1) GBRDOESE |
2000 EFIROEKR R I NIT., GBROEZRIILUTORD@Y TH D,

GBR L~ EP 44 BSE FREHASES: LTV 5 TR
I i L AL ATREMEAS 220
It AR RS, HERR &R0
. FTHEPEIL & 5 ASEPIAIC BSE OREFIIE 2L
| Eioid. EBIELH B BL R
v %< © BSE EHIARRE STV S

GBRIII & IV OO RFNZDOWTIL, 8% 12 » AR T, 24 » AU ELOBER A5 100

B9 100 B (0.01%) Lk BSE SHERSND (E1LTRARPICTESNS)
MEIMEND OIE LK% Z)=EEB’JL§<FH EhTws, GBRIT <‘: GBR III @Fﬁ@t"‘
RIEHNENTH I, TSN TIHIMEFIEOCE TS5,

(2) FHEFEOHART
1 /R E ‘

SEEEOEEREE S LTIE, UTO3ANET NS (2000 EEKRM 221, &
EHRO O 2), -
BSE IL2E TRA LI bOBFEY 4 Z L2 BLTIEALEZ LD THS
HELSOE T, Bl a0 LR LB OB A DL BSE 03

LbEDBRETHD
BSE WEE O EEERIL AR OL £ 45

? European Food Safety Authority.
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1 EEOBEAR _ ‘

FHEE T MIREL 2 DOBHITHIT oD, Thbb, nﬂﬁﬁﬂ%.kkﬁ%’) BSE %
%@(ituﬂﬁ)m6®$W¢kiUW%&®$Ak;5B&EF?W@EA)X?

(external challenge) #Fffi& . EMMxIREMNIZHF 5 BSE REREORER - #E s 2
DHEES) (stability) DOFEM T 5, External challenge & stability D5¥{fiiz IR BRY
EEBRITONTVD, Zhd 2 DOMEERICE > T, SMEFEENICBIT 3 BSE &
blﬁﬁiﬂ)f!:f\ﬂ)ﬁ??é Y 27 (internal challenge) MFflHxh 3, Internal challenge &
external challenge ##%& W 5 T & T, overall challenge A&, = 41 & stability
ED 2 WTFHIIZ E > T GBR BRE SN B,

External challenge ¥ X Utstability DFFfiiZ,8 2DV 2 7 EHFIC & & Sy ‘CiThh 3,
8DODYRJTER LT, UTDEY ThH5B,

Ry ER 1 4BEOBRE X USETE

YRS EHE 2 AL - R (MBM) %2 £ OBA
UZAZ7EBR 3 : #fE

YXJ7HERK 4 : MBM %1k

YR ER 5 : MERREM (SRM) 2k
YRZERG : h—_A 5 R
YRJERT: Lo FYL s

U2 ER S EHEEEOWRKk

Stability & overall challenge %> GBR_%??%ﬁ:’Téi@f%'Géi\ M R EOE N4
#1721 BSE I35 5 U 22 (propagation risk) # X (% BSE R R 5 Skl i
DI=HOMILBREIZAY Zfp ) 2 (processing risk) B EFHENFEMEN 3,

1999 < =2 7 )LZBW T, propagation risk & processing risk IZF N EFNF = v
7 UYAMILER> TEEF M. GBRIZ processing risk %71 processing risk &
propagation risk D EH DN AKX VH D EAKIT L - TRESNDIEEERED
semi-quantitative Z2FHfli T ThH o743, EFSA ® TSE/BSE 7+ 22 h Z/L—F0
Scientific Coordinator T % Bart Goosssens f#+3 X 1 GBR FEORRLEMS -0
7B AZBH - TV % Dagmar Heim 8+ (XA ZEHREER) 10 L7~ LZA
D=2 T NB L UHEROFEHFHIIEO% 2000 ERERMAKIEE CIoRE SN,
ﬁ&fuﬁﬁ%ﬂﬁﬁﬁ%énrwéc&BJ&B@v:JTwK@5;5&¥E%%E
FHEEBRELIZBORBRIZ, T— DB L ERFR+45ThHot - Lz,

L7=M->7T, external challenge B LW stability 75 GBR A< BEIZITES
HIREERRITON TV B bIT TtV 7277 L. external challenge 7534‘1%%‘(% 589

23%:6 (GBR I L3Ffi) <. #IZ overall challenge % stability 25 & HIZ2FE L < 220k
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RS BHE (GBRIT E/2iZ IV LE3Hl) 2L, WTNBRORHEIRR 7 — A LH > TE

~ challenge & stability iZ & 5 2 KkjE~ bV v 7 AFHED I X - T GBR FHEARE S
%, —7%.GBRII & GBRIII DFERITIENIZ E'ﬁﬁ'@‘lif&b‘o BIZIERAY = —FT D —
2T, FRRED challenge & ZERIA stability &V 9 FFliC, MUERRY—XA 5 X
ORER. EFARREN TR (M) LW FENMKSNIBER, A%72 5 GBRIII

EFHMi T ‘{).‘foﬁ‘b< Wk ZA%2GBRII EWHFERMBTINTWD,

Dagmar Heim i XX, Av=—7 72 ED GBRII & GBRIII @iﬁﬁﬁkb\_
 5;9&7wakwr\9 %V S I N—T OB CEERRE L ELT O, [Z0E
DRIRTC T BSE BRI GBR 11 (2 1) THBH] L5, FMFEAE-
b HEOMECRE (Expert’s feeling) Th b, FEFRZ L TIH DD, BERB EDT

LZOEMROMBRBREARKRINDBEICIE, V—F T I N—T BT HHEFM
FHRER UBRELZRE, ZRCEAEL TS, '

GBR (W THEER#BR LD/ — 2125t LT external challenge & stability D#A& ¥
L EERERORMEBFRINTORVDIE, T expert’s feeling Z 5l i KBRS ¥ 572
HTHD, Heim BHiIcInil, FEZEORA L LA GBR O L~UnREHE X
naochniE, BRRELERL avYa—F X0t oz LT
Hol, ‘

E{Af972 GBR OFMEFIEIC W Tk, BEHD THLIHBHT 5,

iii  External challenge Ol 5 1E

I I T, 2000 FEEKRAR 2.23 LU0 2002 FHETHE 2.23 (WTFRLEREL) 2
t, & S\ T, external challenge OFHHFIEIZ DV TR T 2,

External challenge Ti, GHlixIREE -idtiko) SHEH 5D BSE HREDEREAY
27 HFEEND, FHEICIE, EERFOBHAT—F LAFROBHAT —FBAV LR
%, FEICHTm> T, UTOREVPERASND,

1. External Challenge i3, EN® BSE XHOFBEOHM - kD HIIMI TH
% .
2. BSE AN E— 7(%07;5#@@9%@75’60)%7\ X 5 External Challenge
*BBELTD
3. P/ LA OBMOKELHOBA L, OO BSE BEEHN S OBAI & b
O YRZIZONTIE, 2. 2R—R T & LTHEIMICRESND

AEHICIE. MBM, MMBM, BM BXUBEEASEN D5, ThboZ2F0REEOH

6Qmﬁﬂiain&w
HECIT HE ) A 7B (4 TIE 1988—-93) DEIMHFDOAREEL 5% L LT, iz
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< &% 1 BEOBREFPBAINDIREN T0:PERE] & LTHEiahs, -, ABY 1
FATAEKSE 1 EHERFICFHMEIND, TOMDEOEE SN ZF Do BSE Y 2
7 B 6 DA% & H 7 external challenge OFHfIZ, UTFORICLENR->TRENS, -

EREOBA . BR)

External HNEmOEA (k)
Challenge ZE (1988 | EEMO | KELS | HE (1986 | EEH S [ o
—=93) 7L | DEWA—| D BSE|—90) 5 | D#A— | BSE &
|3 CEy |1 BB LE |88 L BEEN |1 FtHUE |86 4L | BEMD
2FEFICEN [ 1F~1FHHE |FRLV| LOBA |1 F~15t |#i7250| OBA—
1:Ew 100~1Fg8 (& 94— |—R1 D | 100~1F¢t [IZ 91 — |R1 DBF
0:hfepE 20~10088 |97 i3 | RHIIE | 20~100t 93 F X | HIIIER
AR 10~20 5§ BEREEZ | R E % | 10~20t BAEZ | E% 100
2 FEEICIE | 5~1088 | 10%. 97| 1000 %, |5~10t 105,93 | . R2
SR TRV | 5 B FLRERIL | R2 T | 5y ki FELURIT| T 10

| 1004 | 100 & | 10045 | %

R1---#iHEIZ IV VT Overall Challenge 23822 0 5 2858 (%)

R2- - -#iHEIZ3V T Overall Challenge H3#2Z » 7= FIREMEMRE VBFE (4E)
(AXREXY vy DBRE, H&AD BSE B4 1BME SN THH XNDIE > T BSE 0
RHIE 2[E455% R2, S HIZ1EISEIDPDIFESTRL & LTW3, BSE DEKRIREIX
2~8F (M TH 4~6 FEDREEMENEY) LEXONBZ 05, Rl. R2 OBE
RN T B 5 AV BTV D) |

LIS BSE BE (GBR 11 & 1) %0 R1BLURS oo Tid, 1) EChih
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BSE A7 —# AFMICET 2 EMFHR~OEE

2006 £ 2 A 21 H
Bart Goossens (& +
EFSA TSE/BSE M — » B %

Bart.goossens@efsa.eu.int

( Ef1 9
In 2005, the OIE revised the BSE code to recognize only 3 categories
of BSE risk.
In the method for assessing the GBR, how do you‘as'sess the status of a
country assigned as an “undetermined risk” country, which, for
example, does not enforce the BSE surveillance or does not provide any
information for BSE risk assessment?
(OIE{Z. BSE=— K % 20054 & &7 L. Negligible BSE risk 2] = .
Controlled BSE risk®H, Kk ' Undetermined BSE risk OEZ, 32D
F 3 Y —%g&F7~». Undetermined BSE risk (Y R 7 RB) L WHEZXF
CERTH S, EUDGBRICH T, Bl X il % Ic MBMS % 4 B 0 4 & AR
FHEREIHIZTNREDL, RLTHEZHR S TWRVWEHOFMIIE > T50
)
(| %)
Following the current GBR methodology SSC opinion on the GBR of 6 July
2000, updated on 11 January 2002, the principal how countries are assessed is

for all countries the same, irrespectively of their status OIE assigned:

GBR assessment process consists of three steps:

- The risk that the BSE agent was introduced into the country: external
challenge (MBM,‘ live animal; country data, “other data”: UK exports, exports
data from other countries, Eurostat, FVO reports)

- Second the stability of the country's BSE/cattle system to avoid recycling and
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propagating introduced BSE agent.
- Third the interaction of external challenge and stability must be looked at,

taking due account of the dynamics in the system.

Surveillance: (part of the stability assessment)

BSE surveillance can contribute to stability by identifying clinical suspects and
other high risk related cattle and thereby avoiding them from entering the feed
cycle. However, to have an effect at (very) low BSE prevalence levels requires,
as experience from Europe showed, not only a good passive surveillance but
also large-scale active sampling of cattle not suspected of BSE. For developing
countries and countries that have no or only a negligible external challenge, a
large-scale active surveillance seems not appropriate. According to current
GBR methodology surveillance is in not a requirement to determine the GBR

status, though surveillance is part of the stability assessment.

For the current review and potential update of the GBR methodology it is .

discussed to give higher impact to surveillance, eg:

- for countries where the interaction between external challenge vs stability
does not result in clear outcome, surveillance data could be used to estimate the
p_revalernce,

- Given no cases found it surveillance gives countries the possibility to assess

the confidence in “BSE freedom”“ However, to the contrary of the OIE

determination, also the updated GBR methodology will most likely not

obligatory need surveillance data in order to determine the GBR status.

( @Mz )
The SSC opinions provide objective scales for judging “stability” and
| “external challenges,” together with explanations. Is there an
objective rule or way of calculation to derive the level of GBR from
these stability and external challenge parameters? _
(Stability & External Challenge i 2 W TR ZFBMLFMEELS L UR
ERRAESRLTWVEN, TI,r6 GBREZESA—AEZHD2VTIRE I 2 ?)
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The final GBR level results from the specific combination (interaction)

between external challenge vs. stability;

'examples_: negligible external challenge + very unstable = GBR I
low external challenge + unstable = GBR II
moderate external challenge + very stable = GBR II

high external challenge + neutrally stable = GBR III etc

(For the recent GBR assessments by EFSA, the determined GBR level resulting
from this interaction was consistent with previous SSC assessments. The
updated GBR methodology will probably provide a table of different
combinations and the resultiﬁg GBR level; at least I will propose this to the WG

— as a reflection from the Jp question; transparency)

( HM 3 )
For countries or regions where cases have never been confirmed,
where is the borderline between GBR II and GBR III? A detailed
explanation would be appreciated. _
(EBEOREEFAFPHEREINATVRWVWESED, GBR II & GBR III ##&5 3
ZRA 2 AT ?)

(= %)

GBR II: If external challenge is low irrespectively of the stability (if very
low- then even GBR I is possible; same if low and very/extremely stablé).

GBR III: almost all countries with ‘a high (or very/extremely) external

challenge
Few: boderline cases (between GBR II and GBR III) have been when the

external challenge is higher then low (moderate or high) but other factors

(stability) did contribute significantly eg:
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GBR II:

Nigeria, Kenia, Mauritius:

Sweden, Norway:

GBR III:

Bulgaria:

( HfM4 )

high-moderatestable (no rendering!')
moderate external challenge, but stable since
1997  (very/optimal stable since ' 2001)

+extensive surveillance data

low-moderate extremely-very unstable

Are qualitative factor-by-factor assessment sheets given in the annex

of the'manual (Feb. 1999) used in the present assessment process? If

so, are the results available?

(Y FILARINIET = aTVEERENTERL TV AFHERAOF = v 7 v —

BRRELLOEIMASA T ION? E, TOFMBR (v — +) «©

[

ODOWVTHEHARINIRNDN?)

( HM 5 )

An indicator for GBR was defined as Max [PRR, (PRR+PGR)/2] in the

manual (Feb. 1999). Is this rule used now?

(9 F A ENE~v=2TLicdh 5 GBR DE R (Processing Risk &

Propagating Risk iZ L 2 b D) BEERAVLATWVE N ?)

(= %)

This SCC Opinion of the GBR methodology of Feb 1999, rev April 1999;

was replaced by the methodology of July 2000, updated in January 2002, also

this concerned annex is not used anymore. These updates provide information on

how to assess stability factors (“ok”, “reasonable ok”, “not ok”) and how - based

on these factors conclude on the stability (very unstable, stable, very stable.).

The factors R1 + R2 are applied to imports depending or their origin (UK, not

UK) and year. An excel sheetvfinal]y calculates the sum of the external challenge

for each year, Sa period and total ext. ch.
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( ZHRM6 )
For each assessment, a report and summary (érid sometimes an
annex) are available on the EFSA website. Can we see the whole
.discussion from when the three individual assessors submit their
reports to when the final report is published? A detailed explanation
would be appreciated. |
B4APEMFMABIKL LI ZHEARILEFHEOOSL, FMEOFMR &
X2 CHiEMEL TV TBEALONT, EH BT D LT AIRE
»?)

( m &)

There are in general minutes of the meetings ‘taken, and prepared by the

secretariat. These minutes are not published, however, they contain in general.

a discussion on the why’s and what’s of borderline cases. That is internal

discussion of the WG. Details are not available, only general lines and

statements underlining the changes or not.

Procedure: data compilation, Rapporteur/ Co-rapportuer, draft report adopted
by the WG to be send to the country; reply from the country, discussion in WG

+ amendments; WG adoption.

( ERM7)
What does the EFSA say about the relationship between “processing
risk and propagating risk” and “stability and challenges”?
(Processing Risk & Propagating Risk /& Stability & Challenges & & O
IO RBBRICHDHDON?)
(m= %)
A challenge (import of MBM or live cattle) is the precondition. If no risk
material was imported, then there is no risk material (infectious MBM or
infected cattle) that can be processed (feed mills) or propagated (in cattle) — the
GBR level is I irrespectively of the stability assessment. If risk material was

imported then it depends on the stability of the “system” if the BSE agent is
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propagated. “Neutrally stable” means that it is expected that the introduced
TSE agent will remain in the system, but neither propagated nor eliminated. If

stability is better (very/optimally stable) that means that imported risk material

will be eliminated over some years; in the opposite if very/extremely
unstable...

( HRi8 ) _
| Surve>illance (Risk Factor 6) and Culling (Risk Factor 8) themselves
cannot change the level of Stability, but they do affect the level of
Internal Challenge, and therefore affect the level of GBR, too. Is this
correct? _
(P=_A TR (VR T7775—6) BLOE¥EEEDORK (Y 22
777 % —8) OWVWTIEX, TAEH Stability DL _RALEKZ L& 3
b D T2 A, Internal Challenge ~D ¥ &% i L THKMIC GBRICE
BESZTVDLEVSEBETHEN R VM ?)
( | &)

See answer number 1.

( B9 )
In 2001, the column of surveillance was added to the presentation
table in the GBR report. Does this mean the method to determine the
level of stability also changed to include surveillance?
(Stability D 7V E LU TF— v a Vit —_A T ROEERME & 4T
DB, T Stability OFMEKICEBLTVWEDH, ?)

(| %)

See answer number 1.

(EM10 )

Could you tell us about some .typical case studies (assessments)
showing the borderline between the level of GBR or the change in the
level of GBR?
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(GBRFMMOHERALCRENENLEZ IS HODLLTWAHFMEFHTH D2 ?)
(E %) -
See answer 3
Sweden between GBR II.and GBR III (rather III based on external challenge)
but could provide extensive surveillance data (in addition to stability and no
confirmed BSE case).
Several countries in South and middle America were borderline between GBR I
‘ and GBR II or GBR II and GBR III due to single or a few imports or MBM or
cattle; statements from exporting countries or import certificates that could
identify imports and prove that material was not MBM (customs code 230110),
to clarify the concerned imports. Or prove that this MBM was processed to e.ig

fish feed.

Examples for change: 1, USA, Canada (because of their first cases); 2, Mexico
because of their huge imports (cattle/MBM) from USA/Canada “domino

effect”.

( EM11 )
Please tell us your ideas about future directions for revisions to the
method for. assessing the GBR. We are interested in hearing about
both the overall direction and improvements at each stage of the
procedure.
(4% D GBRFMEHEOBREDRE LIC2VT)
(| %)
Nothing adopted yet, under discussion:
- Partly addressed aiready in answers above (surveillance see answer 1 and 2),
review of other stability factors (SRM, feeding, fendering)
- R1 and R2 (review for imports from US, Canada, large cattle population
country)

- classification: probably 3 levels:
{
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- Unlikely — no cases of BSE are present in the evaluated
population
- Likely - that one or more cases of BSE are present.
o 2 subcategories based on the assessment of the

stability of the system:
Likely and decreasing Ro (risk) < I(controlled)
Likely and increasing Ro > 1 (not controlled)

- If no risk assessment is done then the category cannot be

determined.

- Updated questionnaire

- Report: more transparent including also “final import” not only “raw data”

GBRICBIT 2 EAKHME BUNSEEZEB LD AR LM
(Bart Goossens f#+ {£{t)

Opinion on defining the BSE risk for specified geographical areas

(Adopted 23 January 1998).

http://europa.eu.int/comm/food/fs/sc/ssc/out06 en.html

Preliminary-opinion on a method to assess the g‘eographical BSE-Risk of

Countries or Regions (adopted on 10 December 1998).

http://europa.eu.int/comm/food/fs/sc/ssc/out35 en.html

Opinion on a method to assess the Geographical BSE-Risk (GBR) of

Countries or Regions. Adopted 18 February 1999 and revised 23 April
1999.

http://europa.eu.int/comm/food/fs/sc/ssc/outd7 en.pdf

Opinion of the Scientific Steering Committee on a method for assessing
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the Geographical BSE-Risk (GBR) of a country or region (up-date,
January 2000). |

http://europa.eu.int/comm/food/fs/sc/ssc/out68 en.pdf

Final opinion on the Geographical Risk of Bovine Spongiform
Encephalopathy (GBR) (Adopted on 6 July 2000).

http://europa.eu.int/comm/food/fs/sc/ssc/outl1l3 en.pdf

Updated opinion on the Geographical Risk of Bovine Spongiform
Encephalopathy (GBR) (adopted on 11 January 2002).

http://europa:eu.int/comm/food/fs/sc/ssc/out243 en.pdf -

Opinion on the geographical BSE-risk (GBR) and its evolution over time
in the European Union Member States (adopted by the SSC at its plenary
meeting of 21/22 February 2002, this opinion was prepared by the
GBR-Peer Group and endorsed by the TSE/BSE ad hoc group at its
meeting on 7/2/2002).

http://europa.eu.int/comm/food/fs/sc/ssc/out249 en.p df

EC regulation 999 of 2001 — The TSE regulation

http://europa.eu.int/eur-lex/en/consleg/pdf/2001/en 2001R0999 do O

0l.pdf
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I3 - 1991 1996 1996 1992 ZHLAE—('01) I1(‘05-6)
F 1) 1990-1996 2000 2000 1990 HL I ( ‘05-6)
anVE7 1998-2001 2002 2001 1998 RILAE—(‘81) T (‘01-3)
NSTT7A 1996 1996 1996 1997 L I (‘05-8)
LT T A 1988 1996 1996 1994 1L I (‘05-6)
RL— ) .
RUET EHRTEL.
IHTEIL PSSO B L OB ES (meal) O BB AN — NI B DL,
HAT7+ BE LY —~_AFURIHIEOTERIFY — AT R T 0SS DE BT,
R ZXLS J

KREDEMIIONTIE, UTOMREBREI N0,

42



BRIZE 1 B A BRREE | hERTH7 To—F

Bovine spongiform encephalopathy in South America: a regional preventive approach
C. Van Gelderen', E.J. Gimeno® & A.A. Schudel’

|

YRR AMIE  (Bovine Spongiform Encephalopathy: BSE) 1, 7Y A/ IC k> THI&ETD
SN DEOMREMRBT, 1986 FICKE (UK) THID THE i, 1980 FRICKE
THEAR 0 858 7= BSE DRE~DERIT, BERINT-ABERRCRRFOBHICL > T —n
g RET DT OEXIIEN > TV o7z, T ZEEM. TOOFTHEEFRER b EERE
5 %58 L CRBEOESCHIA~EIEN>TETWD, 29 L?‘;7 a—NRY¥—g DB

wxtl, EEORELXRET B 1-DICHRR. TN OB T 0 /T b it EE
TAHIEBLETHY, ZTNHOT 0SS MIHIENT 7o —F 2 EERT D b0 TR
R S6RW, Fa— LI BEL #IRE UCHBEIZ M T, a— I /ICETTH T LA,
FEOFRBREAEIIC ba—nTHdDX—LRR5, -

MK Tid BSE (2T 2RO DO TRHHERED 1989 IR bz, LK, Fif-efl$ik
MO ES A REENHFELLN, TORKR, N BSE 7 ) —ThH A Z L 2 EE
Ltc:ﬂ%@i@@%%#ﬁﬁmmﬁ%%E@ﬁﬂmBﬂﬁ%ﬁi’%otwfb@
FKIZEIT D BSE AT —F REREMTHDIIE. ABD M L—= 7R, F7-EEHEE
%ﬁ@ L7-EBRRIF7EE & ORERBE» G RE SN A EFH OB BIER & BIRDOI Y AL
#Kﬂk@%ﬁﬁ%oto%E%%7n97A%ﬁ§—ﬁéﬁ HUs DF% D BSE 25—

T A FE TERAORW T —F R ER L. MBS E-ERES 2 RET S
_t%amkLtﬂﬁﬁ%mﬁﬁﬁ%énférwéoﬂﬁ@B$r7}~XT~5x%ﬁ
Bralwnwi i b, FRLEENIHMIRELRELTETHS,

Keywords

AYERIRINAE (BSE). HIBREVUERRBEEY X7 DM, VRZ - FRERAA LR, B

R & C ECRBER TS

FUFMIRAMAE (BSE) 1“4 ELTHHDN, 7TV A UICE-THEREIEND
FOMBEMERBTH V(12), 1986 FIZHKE (UK) THID THRE SNTZ(17), FHEMRIKA

' Inter-American Institute for Agricultural Cooperation (IICA), Bernardo de Irigoyen 88, 5 piso,

1072 Buenos Aires, Argentina

? Regional Representation for the Americas of the World Orgamsatlon for Ammal Health (OIE),
Cervmo 30101 2, 1425 Buenos Aires, Argentina

’ World Organisation for Animal Health (OIE), 12 rue de Prony, 75017 Paris, France
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TEImEMEMERARANEE (Transmissible Spongiform Encephalopathies: TSEs) & LT&bh 3
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(. ZOGEEIRITIER MBM 2 BA LI YD L ) RHURIC LB LES L ORBE T L,

1996 F1Zi%, EEIZIWT, BSE & CID (VCID) DH-RERBEOFRA L OBIENE
BROFENERS N, TOZENHBETEICHOA N7 M52 SROEERE
(CERAIZATEZ B 726 LT, vCID %5 & 2 TR KT CID OFEE L xR 72
DHLDERLNSHA, BSE DRRE L DEME LD RI/TTIZONTUVRVE,6), 1996 £LL
. b MEBILT 115 a8 BIEMD vCID AEE SN TH Y (1.2). BT H I 0
B AR DEMICH D L S TWD, ERNOD FSE BEOMIZINZ T(11). BSE FHERE
. FAE SN TV S 4 RDOEREYPO 8D R ZRBEWH b H(3), M LILDOTH
Do
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SHINTWEZELEAALTNBZDTHS,
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PHESEML TN E WS BREN, SERERICEEBEZRIFLTCWAERTHD - L IdHk
PTh B, EADBIBECOETROMINC LY FEAOERLEE 10EL0 LE T
S T3, FlZIEREXAKEERTIE, 2 £H0 5 biZ, FREFNEZOERFIMLIEETX
BWETL00XF22BBL. 2207 —Fay MERETIHIZ 1,000 ¥ BE L, &
BENCIIE EEINDRNCA—7 3 Y EEMTH~ BT, ZHRSEERY O g -
banE, O EDOENLBDOE~DEEOBINIEZ 2 EETIRETATHY. Fh
CEVBETORENEEELOFIREBFBTCNEDOTH D, £ IICIZEHEIIEEET,
FOHIRITREN CEEROB MK L REDTHS, LoT, REDRESEZ-DHD
A2 TR OB 1 7 F M, #HH 7 o —F 2 EEE TS O TRIFIUER
L7gvy, FKTO FMD O3y hu— Ve BB 0 7T AORIEFIL. KEDKERK %
H T HHIRH T o —FOEFTH B,

Tu—SVZEE L, R LTHEZYLT, v— VRTS8, REOER
EEDCA bR R ODAFLIRD,

O rO—IILFEE
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TSE: transmissible spongiform encephalopathies: {ZiZEf BiKINAE
HAf: Food and Agriculture Organization Statistics, 2001
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28,326,608
(9.18%)

. . 123516136
4;‘3’7"0;9 , (556796)
(16%) ‘

F)

155074
4165678 9,750,771
(1.35%) (3.16%)
50173273
(16.26%6) INT7A
10,799,905
(35%)
s 4100
(0.001%)

1:BRIZHE T4 5B P (bovine) B (BRI ES)
tH P : Food and Agriculture Organization Statistics, 2001

AR

—

2: HEIZHEOHIEXRD
$BEHLUVEH
HFT: Food and Agriculture
* Organization
Statistics, 2001

H3: #HRIZEHBEKD

FREHEIE000 FR)
HIFT: United States Department
of Agriculture, 2001

HRPCBSEDY ha— Uikl < f&o’(%fio‘ D .| [FIERD BT S B ERFORE L=
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Trade Organization: WTO) DR AEMMBREFREZ B S (Committee on Sanitary and
Phytosanitary Measures: SPS Committee) I3V T, ZNFE TR OFJRIN TE-METH S,
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FAHEDIE., TNHDEHDEETA VBRAESN, BELOREESE 461D b
o—/L & 10,236 FORFRICIST HFHE T OREHEITICE L GREMT O,

BAZSALED =z fz— b 1993 |ILATFHDEA S 632 BEO4 L 2003 4 10
BICKENSEHA SN 762 BEOFORANEERE T, b DMEEICHEEE L TV 2RSS
AR T B LICL o T, BSE T A MTTRLIEREEKO S Fu—WilETORAE LS
HrbiThir, _

4L DB & DIEEFSLEE FTER DT : 4 L DB & DIREFREAED N F — % Rl
Tz, BEF 201,661 FOREFBEBENRAEIN, /o, BERFEHFMEE (National
Agricultural Cooperatives Federation) D £ FRERIZAMA L TV 141,000 B8 (2003 €E) D 5
20,729 BEDFEER (2001 A5 2003 ) DOHFIHBTHONI,

m R

L[ 3> 6 BTRF B 9 TD MBM, 4, BHBL OBLDIIAPD 2702 E 5 004585747
SEEIC B S ZBAT A - DIIE, BAEE ITRERRSHS (Korea Feed Ingredients
Association) 7S RHFBEBMES SITMA-DDOHBLE2ZITHILERH D, LOLRBL, 5§
EfFBERSBAEE S L-HEL L2 L7y, BEBEOT —ZIJd@mADRET:
VW7o, BSE MFA L3 —u v 3 EN SO BRI TO MBM 72 & OB AT ERRIZA
Mot LY TE D, LLZRNE, EUROSTAT OF —#3a—a v/ DS X EREM
MBM 72 E A 8EICEIH L TER L WS T EERLTWAHIZ®, BSE BIFAE LT 24 » ED
SO MBM 2 EDEAZBRT D LICX>THth&iTo 7,
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BIHANR 2N L BRI N-E,

—7 5 A (00343A128), ¥V v (003468 17R). B4 kAL (2003 4 3
AIBBEI9RA) AL R(2003FE3A11BL4814R0), R—F 2 F (200343 A3 H).
FAHYT (20034752 R). Faz (2003 F£6H2R), L—<=7 (200447 A 14
H). £L T, 41 A7/ (200344 B 10 A),

BEMMHE LARBERE b o TWARVWE W) EELHRTIZ LB LA, BAK
FFEEHIIBMAR RV E SN TWVWAE,

—VeTriaffr, Aunx7, AaX=7

¥ AA AT DEFREESR (Federal Veterinary Office) > Dagmar Heim 4%, U k5o
VadA VIR BYERERIEA RV EBRBO I — o o SOBREENLEVTWS, =
DEZHDIBLTT T HMERRERO-OIZ RS RTELIATN B -5 Heim @113,
b LAA AH 5 CN code 2301 10 DD 2V HIE, VT v ia® A b Oitids
VNI LR L7 (2004 455 A 16 B),

REBERLES, MOBEIZELH ORI EHE,

—TAYTUR AFYT A HY—

EUROSTAT REitH[E A& O EEHIIT MBM 72 EABEIZEHE SN 205 = Ltk
SNTVEA, BEBBEIZL > TERESNIHHBHIIBAT — & 32 W EHe i L
TARERNE | ThH D,

F 1. EUOBRFAE (1988-2003) OEHE (2004 £ 2 A 27 AEER)
(BAL . A— b b))

EUROSTATE 20 U e e
HS Code £ED E] B EOKEHE S = B%HE aEofkias
0102 10 Fra Ao %7 340 0 340
010590 # A=A RYT 131 0 131
/EE 471 0 471
— 55U% 1 1 0
T AL 0 7 1 S W 020
L F5UF 22 0 22 o
0201 20 KA 3 0 3
________________________________ 7 /7_727027
74;§yb 37 0 37 55
A TSR 38 0 38
0202 20 s p 0 .
/e 154 7 147
A7 5F 1354 21 1333
KA 100 99 1
Fe—y 508 508 0
2301 10 MBM G e o 1
s 1 0 1
/gt 2,008 628 1,380
A 75T F 7233 3,945 3,88 5
KA 143 55 38
. F5 N 554 0 554
050690  FEAL Ay 821 21 800
Py 15 TR 4
gt : 8,766 4,032 4734

A (&) 3—0 o 5,8 (T F, TALSVF, FAY, 7950 R, Fo~—7), MBM: 3—o 5
NI (AT TUR FAY Fo=e—0 AF50F "AF¥=), BLAL: I —0yR_S4EH (£7F K.
FAY FTUT, SA¥— ZNA ),
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—A 7Ty RIZE@EEICR LT, 1990 45 1995 £ F TORICEEEIC 1,289MT* D MBM
EEEHLTWoEHE L (2001 F 12 A 6 H), TNEXZIT T, BEIZA 75 Mokt
LT, SBT3 EMeERA2RET AL IICERLE (20024F 1A 158), A7
7Y N, BROERIEZERTILODOERTEEZT—F0842<, £k, EHEEEFOR
EfES, BERVEA—F aVEa— 8 ~OFERANDIRRLICL - TRIESELES
EEELE Q02 5SATH), bhbhsy YLORBERBEEOANEBIZE - L & 1%
5t 1995 £ TOFMRT — 2L F-o TWARWVD T, bhbhICiBit+230i33EE
HLUWERBA L, MATR LIIARLEL S, ZEBFIL 1,354 b * MBM 2 #iH L
ol E L, @EX, 2003FE S A4 B255H 18 BIZT T, BEICEHEEN-3—1o
/XD MBM &R T H1DIC, AT TR, SAF— RV FLTAA RITIEE
ZIGE LTz, ZO/REER., bivbitid EUROSTAT & DEWE W Dhf~l, A1 7T K
THL, 1993 FICHREIZHBEH SN/ MBM DI LMD 21 hUPBRRY FUh B STV
Enbohol- (20034 6 A 27 B), EU OFEFHEXITH S EUROSTAT 2L 5 &, BSE 23%
ELTcA T RREDS » A S 1,380 b MBM BEEICERH SN TuW- 2 & 23
b, LnLRns, BEOBMAFGERICLD L, 17T KL EUALD MBM DO
A7z d oz,

* JFEXTHEHMIGR ) E by (WFhvd 1,000kg) D 2@V OREVHNLATNS,

#E[FHIZH17 5 BSE BB DB 2003 F RO CriE CFE I TV 7= hanwoo (EEE

FEEDH) LIAFORENTAI 200 GTERTH Y, FHMIIR2IIRTEY THD,

£2. FEOMFLILFOH

(Hf7 : T38)
EH AL BB BRI

. y B8

s T am 2w 2w som R 0oma mes <som 1 ome 7 e

'80 Hanwoo 1414 760 764 997 0.2 1.4
HE 194 134 114 219 216 03 8.8

'00 Hanwoo 1622 76l 675 243 704 1533 52 37 620 619 0.8 0.2 2.6
L4 504 339 118 94 292 446 35 23 333 32.7 0.5 0.1 15.3
‘00 Hanwoo 1590 687 589 390 611 1192 194 204 290 286 29 1.1 5.5
L 544 372 112 120 312 270 220 54 13.3 9.6 33 0.4 40.7

'03 Hanwoo 1480 622 546 366 568 990 236 254 188 183 3.7 1.4 7.9
JLE 519 356 102 121 296 176 263 80 10.5 6.0 39 0.6 50.0

AT - EXREMEER., FERFHER, 2004 9 A (ITHHREHRES 11 1380729 000003 8)

RINWRLIZE DI, BEDZ A 7RO BSE 7 X kTid, EEHZ2{EEIX 1996 121385
1,616 BH7Z o 7=, E£72. 1997 FEITIE 3B ERT X M &ZF, 209 HD 308 3 JERFITH
Mol 1 A ET) PEFICRALEIN, 1ISHEETHBRAIIRALEB N, TX %
Z RO & A 713 1998 SFICH S LIRD, ik, TAv T, SITRE. BEED
Wricfgfit s o4, %s@x&w%@%mu&ma&ﬁnx54:%;07‘:753\ ZTNTHRE,
1996 E02 5 2004 FEE TIZT A P& IZEFH 8,677 EAD 5 5 7,785 B (89.7%) A AN LE
RIZHbLAENTEERBEETH T,

85



£ 3. BEOMIEF BSE 7 X bDORER

(B4 : 88)
- gL ERZ
HRRALE f, ﬂ’“iﬁ‘ B’A FIEHRERORE VO
el g T st
. . R OERR e AT o
P Tt BE \E . o " 7 - . &
& 553 59 P aLE N zé}é gg @% AR Ekﬁ KI5 INEE

‘96 1,616 3* 3 1,616

‘97 15 15 308 2* 2 323
98 13 48 61 251 1* 1 312

'99 9 31 40 261 1* 1 301

'00 9 3 12 441 37 1 1* 39 491
01 7 8 4 19 1,061 10 3 1 14 1,094
‘02 104 2 3 109 19 990 14 4 30 13 61 1,179
'03 62 13 4 79 947 4 6 2 12 1,038
‘04 27 186 23 7 1,910 12 4 1 ) 152 2,323
=F 231 291 49 335 26 7,785 63 23 48 16 133 152 8,677

IARHIT 2000 FIZEMBIET A R EZITZODOTHEN, TA M 2Z T EBEOSECIEH TV Ly,

1996 £E7> 5 2004 £E % TIZ BSE DF A b 2513 1= 8,677 BOEMIZ STl 62 56 (0.7%)
D3 2 BRI, 3,715 BA (42.8%) 25 2 A%, 2,004 88 (23.1%) 253 B%. 1,154 9EA3 4 5% (13.3%).
LT, 1,742 8 (20.1%) 25 S s ETholz, BBEIZOVWTITEIMEWVI & £ 4
AL E DI, 4,256 BH (49.0%) 7»% Hanwoo 4+, 2,227 88 (25.7%) » ¥4, 3858 (0.4%)
DR 68 BH (0.8%) DEEBGOMEA. 1,614 58 (18.6%) MSKFERMIE, # L C. &
IL 474 88 (5.5% : KEMG 3280, T ¥05 5080, LT, A—ARZ Y 72 392
) Th oo, |

% 4. BEOLIER BSE 7 2 F ORER
it - 58)

BAShT-4 BAFLIF)

F Hanwoo Y4 RS A4 REERafE KE e Pj'—uXTF 7  &Ft
96 121 6 1 1,488 - 1,616
'97 65 129 3 126 323
'98 127 179 . 6 312
'99 229 72 301
'00 393 98 491
01 938 139 12 5 ’ 1,094
'02 754 414 8 3 1,179
‘03 628 392 7 13 1,038
‘04 1,001 798 8 42 - 32 50 392 2,323
85 4,256 2,227 - 38 68 1,614 32 50 392 8,677

INHDT A MT BSE BB T-FHIT o T, Fh, YV UNLEBEKFEOBRESS
TiE, 1996 £ 9 A7 5 1999 4 3 AITHNT T 26,688 BHIC DUV TEM S BEmk s L s
HIRFFEIC 5\ T, BSE Th D LEDND & 5 BREMES BN 413 2 h o T2 2 &
ot ,

MBM 2 EDEY & IR S L7EEEI D = f 22—/ BB ROERB ERA~ELER
BEYOREEE LTERT 2 Z LB nE (2000 £ 12 BOITHHEE L 2001 £3 A0
FRIEHE BRVE (Feed Management Act) DMETZE L T), E£7-. 2003 4£9 Az 3 >OESEEA

(BHEEE) OBGTICE > T, BEIXIMBM R EOEMBH OS2 FICRETS - L %
5 <t BE sk 5 & I E L7 |
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1) AR

56 & B OGRS, BERAEICLSRE (2001 F6 A) &EALL B DOMEHHIL
W (2001 4B 7 A) OFBRIEEESN, ARz bp—LERTNDS, THALDORLMN
ASh D& XITIE, BSE KEREINTELT . RBBWHEKOBMIEERE 2> T
WEWIEERAERRE LR bR,

B EEEE LSRR BT 2000 ELBERD LTETWA, BIEREE Lic EE 2
BT d 5 MBM OBIAIL. 2000 40D 2,139 k> H 5 2001 D 1,964 + >~ & LT 2002 4F
D839 hir~EHD LTE R, BEKOEAIX 2003 FiM (1,497 ) L. 1,999 b
WL, EESBER. KE, b Y, BB ThHo, BHOBAIL 2000 F0 393 b
UG 2001 D 413 F~EEIML, T D% 2002 FIZ 62 R L. EHIZ 2003 F
2136 ETRA L, FRUEEICA—A NIV T, KB, =a—T—F K, LT
N FLANSHAINTHDTHoT,

2) BIEERRE

2001 SERNEED I — 11 v/ TO BSE ILRDOfai%d %1 T, BEEFERESER & 98 »Er
DEBEHBENTHOI., B EKOFEA BB OEE L L TELN TV S E D 5 05H
Rt (2001 1 H), TOREIZL T, 1997 FE025H 2000 F 12 A 1 BT, &
EEDOROBIE & BIS A XS T 5D MBM 75742 585 198,000 h> D5+, 1,630 k
v (0.8%) MNAEOfRELE LTHER S, 992%03K. B, ROfEtE LTERsATWwWZ
LB S NS e o e, BRI SEDSTEIARSY 198,000 b R EEHE LT & 2 BHGEE 12 thichd
TAHEMRTRAERLRNS, TORDD D H 16%IIEDERT — K ETH Y | 24%ILEAE T
#-T, BSE S ITEBGRTHH I EBALNIR ST, FOBLEHITZDOMS E L TULE
S ERENTWRNS T, '

BLABIE T8I0 5 MBM O ZRIBROAREMES F = v 7T 57, 2003 & 1 B4
W {Thotlz, RSISRLEL I, B9 DD B 76 +L (84%) DSRABENM DA A4
FELTERY., 15 (16%) PRBEMHOEREIZEEL TWRV, 59 #FF (65%) TEXU &
SDEFET A IETF UL, 32 #FT (35%) TIE2 DLALEDAET A 3 o7z, 2 DLL
EOEETA LSS 2D H 28 » 7 (FORBOEDOERDEET A L1 b5 14
» e ET) CRBDMOFEENEEINTEY ., 4 IR EBOREIOHLDOEEIZR L
Tz, ZOHWG, 43 £ (63,000 b)) B, FFE, BpEEEHIME O RlRetEni&H 5 =

EMBA LN DT,
%5, RARBESHOEET AL LRBHHOABNERICEESIN TN E I 2 (2003 6 1 AR

LK RBESHOEE % E 2OLLEDRIADEET A B xRENE D
EET = ELTWANEI D VERBRELTWANE I, AEEEA H DS
1> o . 7% DR 1o0% 2oLk s
B HE AERL BlrxofE I N1y ESAY DI Bt
1 59 65.2% 48 %t i1 11 1"
2 25 272 21 4 .13 g 21 25 25
3 5 5.4 5 1 4 5 5 5
4 1 1.1 1 1 1 1 1
5 1 1.1 1 1 1 1 1
&t 91 100 76 15 14 14 28 11 32 43

AT BNERSRAERIC L SBHIEE Q003F 1 A) O
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ES FOEBIZL T SHEE 1 NS0 D 1 BYOTERL + (285 OB 2002
FRIFRT 0.24kg 5072, 1997 EDOKEELY 17T%ETF L, | AHOBEDOET 11,397MT
~EB%ED LD EiIch B,

97 98 99 00 01 02

BFEL 13,063 11,798 11,577 11,434 11,237 11,397
(&t %) : (A9.T) (AL9) (A12) (ALT) (1.4)

*HET  REE REASHBRTEREKLFATNS)

VYA 7 NVINLHEBELLTOI HD 91%LL LITERE L HRIC 25, 70 I13IEA2 0
RERR AR RS 72 E1TAT < EEMRICE L T, SIBEERRS 240 47%% 5. 1 A
H72Y 4084 b DOREENE ST, WIC, 1 BYZY 3,796 b OMBEEH % -
BERHERERBRR DS RO 44% % 5T e, LT, 1 BN 735 b L OAERIEE b 75
IKOFE LSRR DS RIED 9%% 5 TV, '

INOMRBES T OEMLERE P LRE TORBEZ TR TV BEORIT 426 5
Tholee INEDIL, RTFRAREZHELTEY . 198 FAREMAE L, 46 KBS
L. 46 FEBEFBL, LT, 6 AT 3 URCHEBR L LV > OBW A% L
TV, R 6 IDFLIEL I, ZROOREZRBEMITREE L TV BEFIT 2D b
BHER SN T, '

#6. BURLEFR L LTHE L'C'«\Z)%%Z@ﬁiifi

MR 3 PN Bs A D a5t
Bin 1277 198 49 46 6 426

LLZIRk 11500058 38 102 1,070 5 1,330
TOMIZBZET 68T, ¥Fa0, LtEE. V7 XA Thb, '

BIAZHIEFDEREIZBF B340 2003465 A 21 BICHF#T, LT, 2003 #12 A
24 BIZRETBSE RO 2/ I L2 IT T, ZRODEANLBASNTE A 74
PBETAZEICLE ST, WA SNZEOERIZET 3 HESF B IThh (ED,

7. BRO@AIRZ4 (U4 0

(B - 5F)
s a5t kE A-ZAFZUT R :
1982 48,641 10,488 25,779 ’ 12,374
1983 71,350 31,644 28,945 10,761
1984 25,495 8,757 16,058 4,680
1985 1,266 963 . 303
1986-2000 1,485 928 596
2001 1,407 14 1,327 66
2002 591 11 563 17
2003 ~ 3333 826 2,504 3
&t 82,931 53,631 75,176 28,800

HRT - EMEERERER DO ORGSR,
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1) BT FEOF (1993-1997 £F)

1993 MDD 1997 EFE TIZ A TN OBASNTZHFIL 4 FHATH -7, THHD D 5,403
BEMRMS SN, 24 EANRFEBET ThoTm, 4B L TE, BR T ENTE N7,
BIASNhE D FFEDENLEEINT-FHIIEFSS9HTH Y (200343 A 26 B ORFA T,
FOHHO S0\ ENTRY, I9BEBRRMEP TH o7,

BASNTE DT FEOEEZRME LI LBHHD, HDWVIE, BEFETFOREDLITL.
20034 6 A 18 HOBAT 14l FThoT, ZHHDEFT, 10,409 EHOERBEFEEF SN TV
7-. BEBREY7: BSE OBIE L BEFAE - HL~OFJOEBICE I &, L5 E iz 403 B8
i el B ENTVWS 24 BEIZOWTH BSE L&D & ) fERIT R o7z, B
T35 EBRAREE - MABCEALTIE I L) & TP ERNOLF LT 5 F
WEREPKEL LBl TW-DT (607 # B :345). ZNODBEEDITE A EHNS S
n-bo L shiz, '

40E (20034105 1 H, 200441 A 8 A, 200447 A 3 B, 2004 4 12 A 24 B) £l
SN 7-EERES - BEFT (National Veterinary Research & Quarantine Service) DFAZEIZ L 5
L 2UBEDOHED D L 1I3ENBERNAE SN BSEOREZZIT ThbHFEN-DiITx LT,
3EEIXBSE DT A F&ZITHZERS BRANE SNz, o 1EHIEIBSE DT A F&%IT5
DR EN, FOMOFIHEERICRTEINIILD, TNUEBART LI EEIT
X hote, I9EOFHFIELTIE, REFRELRAETESNATEY, 27 HIXRALECL
4y DENZ BSE D7 A M & FIT T,

2) BT FEDE (1998 FLAE)

BE[ET. 1998 D 2003 EETIZ, B FHF0 D 91 BHOFEE@MA LT, 2003 F 5 A 23
BIoERINT-BUIIOAEBICLD L, 69 BEDF L 68 HAOTFHNEIEFMEP THY ., 22 B
DEL ABEDOTFENEETIN, HDHVIE, LI TWiz, EERERERERD 4 B

(20032 108 1 H, 200441 A8 H, 200447H3H, 2004512424 H) ERLZ
DROFEICLDE, BSEDT A M2ZiFH I e BRALEIN | HORFZR
DT TR TEANIBEEFS T BSE DT A bEZITTED, 2004 4 12 A 24 B DR T,
COEOEFICELTHEE LV TORBEESBER AT T,

3) KEMNLOAEXFEBMALLEZED Y X7 FHE

HETH BSE N 1 EHldH-o7- (20034 12 A 24 B) . shBAFFhbBmASDL
DTHDH I Enbrol-T-, OIE TXxKE% BSE DHHELLITRZL T, L
MURARE . A FFICIiT D BSE BAEHKD 2003 4 10 BICBAINT/ 762 BHOAIL, U A
yEEELTEINCaY hr—L &N T3, 20034 5 A 21 BICAT# TBSE B"REAEL
7% REEFT I FTFICH L TERZORMB e ERBEMOBMARILEREL L o1,
o AEE I BTCEA STV 1,700 SEO A FFEOS (2002 FEOHEFERD (T L T,
KENCIZL DWW LT END, TRHOFE. 2000622  ATH Y BHIR OMET (&
K 6 #A) DEBIELIAEN, TO%, RELBINNLTHD, KE» LEEICEH
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ASNIZAEZTFZ 1206 20 » ADER4FTHY BSE BNRET HEH TR, T,
HETIIEHEOKRE (6 » A) ORICERNLBENTWADT, Zh 513 BSE & I3BHE
H372 < CRALEER T I b OEEIZR LT 100%T 2 M 2R3 Thb TV 5B, 2z <.
EESTFOBMACLERERRIEL LT, ZOEERKETRIE 6 » ARIZEST AT
BRITNIEZR B2, LIcdi> T, BSE ORENRH oA FF ) HL@BEICE TV B 410 50
TLET DZHETR2VIEIT TH 5,

FEMDEKE L —HEIZAE L T3 EBEDHT KBS XD MBM % K BB (a8E
TOZENRIESNTOL HRBEET BSE BERINZIBADVE ST, BFOBA 4L
—RIZEATET DLW BEPEBICH Y ZD, FERE~D MBM LR DS & —
MIZRD EV ) BOBT RN ZRIEERHH DL EZ NS, CORJEEE 2 C.
FEORGEHATDORAPBETHRON, & 8 ICRLELIIC, &2 MORS & —iEir
R LTOD0E I DEE,H Db DOIEEFEFICBT 2/A, 2003 E0 6 A 30 B H>
51T A3BEDPTTRAEICL - TERI N, FRICEDE. A5 201,661 FORED
2%ITHT-D 43383 FORENFEMORE L —HIAMEL TV B L hbrot, S
FRGLTRETDREDOIA /L, BK 2 SO LEIL 6 EHMETLEAESNE ThHo
2o 2ERBULZRET2H5E0R LM T A F T4 R (30,886 218) TH Y . Kz
ZV0E A TIHELIFE 2,804 BE) THY . 3FBBIKBNI A FITELBL K (2,568 218)
THH, TLT, 4 FBEHXEZWIATITHFERELE (1,510 B) THY., &0, 6 &
BIZZWI A T3 LR (606 ) Thol-,

%8 FEMOREE —MHAFTTHILICHTHHEDRERE (2003486 5 30 H~20034 11 §3 A)
(HAT - BR)

o+ mme, BREEE 2 EHORE SERORE )
7B Sizms B K B W B wE S0 K w0 L xm A ok B
a5t 201.661 43383 606 30,886 1,819 204 68 2,804 528 32 170 4 20 26 13 1,510 2,568 138

20) @ ___® ©) G)
o SEAOEE TEAORE

17— . BIZ DT O KX O BIXOBED LET WE WA 5a wE
5& 38 2 137 8 6 7 53 372 2 32 287 47 1 3 2
oy TEEORE
- I WBIWUE BRE B/RE HB/E/ BRE/ BRME/ FRIRE BR/K BRIRI BIRI BIKRS BIR/ BNLE FBIR/
W /20M K W¥E B Eof K B B ol WE B LofeonEom
&5 29 3 154 9 I 5 2 4 1 11 388 1 139 11 6
()
4 EHDRE SSROES
7 A . . 5 2 - [T - .e o Bee B BIR/ 2N
COBB/R/ BB/LERNUE KB/ B8 oL BRIB BmE Emey X ~
7 wE zomrom LE MFEE g RIZOWED L Toe BN RITOWEE WEZ BiEo

DAt it 1t . o o b
S 19 2 48 1 1 3 3 1 2 2 47 20 3 18 2
5 4 SEMOERS _ _ 6 EROEE
- WSIRIFE BREBIRN BRASRAL IRIBREIK WRIBREIR HIBMEIR RIBIRIL BB/ .
ZTDOfth ¥ ES 5 [ITES Z Dt FIEOM  E/FDH "

&5t 3 3 2 1 6 1 3 4
* o ZROETFE, FOEHCRAVLOEFCERETIEV O BRE LTV BREOK Ch 5,

INODRED I H 20 BIFITENT, FOMBTIIRVLOERFICRETT S L0 ) ER
THABROD 2T, FLIRDE, INDHIE, FLIU¥ 6BE). &L RELE (6215).
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ELR (A4S, FLBLIU¥E GEE). TLT, FLBELRELE (1 BB 2HFL
TNBHEBTH-T, _ :

DI Y Hi BT B8 2 RE LTV A EGOEE & 40T £ 199,000
F & 2,133,000 ECH B, HAFEFOKEZOFERIZE L T 2001 F£205 2003 FETOD 3 4F
RTS8 b, FBAEDAEHE, 2001 Fi2i3 2,755 8. 2002 21X 7,620 B4, 2003
1213 10,354 BEE BEHEML TWEZ EPALMIIR oM, RIIWRLELIIZ, £OH
3. BEREHFRASOLFEREBRICMA L TWZRBRIIK L TORThNT,

%0, EHFRBROFEMMARE

(AT - F5R)

R F4 @B BF L o

B AN TWVWAEDE (A) 492 914 548 1,954

‘01 BREIZMA LTV S 40 (B) 19 319 323 83.2
A (B/A) 39 35 5.9 13.3

B ENTVWAEDE (A) st 899 544 1,954

‘02 RERIZIMA LTV A 40 (B) 272 433 49.1 119.6
MAZE (B/A) 5.3 4.8 9.0 19.1

B XN TV AFEO (A) 545 935 519 1,999

‘03 EERICIMA L TWAEDE (B) 52 21 68 141
MMAZE (B/A) 9.5 23 13.0 24.8

G SNLTVWBAEHEDOHE (A) 536 985 517 2,038

04 {RERICIIA LTV B 40 (B) .70 429 102 214.9
SOAZR (B/A) 13.1 44 19.7 37.2

HET  BHRERSBERBR/O LV R— b,

2001 £E42 5 2003 £ F TIEREMIC X » TRITS W FETIERAFICE S &, 20,727 O
FRITAE 148 TS o7, KK, Bk, RERIOEHICLD 4 MEOKRER &
%0 144 BEOERIIER THD, LnLies b, BSE THhDHEEDOND L D KIERITA
Do, LsLAdsh. BSE OF 2 M AThRE0E 152 EETTHY . ZOHMMEY b
FIOEDOERITIEBRICAB IN T E 2 L B b0 T, SEDEFIZEIHEE D BSE REIL
R+5HThHs EERMTLIRMITIZE> TV D,

BEEN D vCID WAD FREME: B E ORI L B L BEADY ) LDF A FiFa b
129 Tl 94.33%DHEE T MET/MET DBEGFEETR LIz, ZDZ &iE, vCIDITEET S )
27 NBAAN 93%) LV BEL. AT TV RN 36.79%) LD bKI3IBEEVEVDI T &
RERL TS, RI0IGRLIEZE S, KEZX 20020 1 NSV FRERE (B )
NEBEOPTHELE L., 45kg ZHEL WD, A—RX FTF Y Tid 30.4kg. HAIL 10.9kg
THoT-DE LT, BETIE o720 8.5kg THY . KED 189%TH o7,

#10. FEED | AUV FHERE '
(BT : kg)

R 90 . 95 00 0l 02 - 03

#RE 59 6.7 85 8.1 8.5 8.1

*ml *E 444 45.1 449 435 45.0 42.0
(BFE) A& 9.1 11.8 10.7 12.0 10.9 10.4
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Summary
The Office International des Epizooties (OIE: World organisation for animal health)

" recommends that all OIE Member Countries determine the status of bovine

spongiform encephalopathy (BSE) in their cattle populations by conducting a risk

. assessment and meeting certain BSE surveillance criteria. The OIE has identified

and-listed the factors and criteria for this in the /nternational Animal Health Code.
The factors to be assessed include the consumption of meat-and-bone meal
(MBM) by cattle, the importation of cattie and MBM which are potentially
infected or contaminated with the BSE agent, the livestock population structure,
the rendering processes and the animal feeding practices. In this paper, the
authors present an overview of these risk factors and criteria, detailing the
relevant components of each. In the second part of this paper, the authors
provide a risk assessment to demonstrate the application of the OIE BSE
guidelines. This is a probabilistic risk assessment of the factors related to BSE for
Canada which conforms to the OIE approach to import risk analysis. The steps
include the hazard identification, release, exposure and consequence
assessments and the risk estimation. A scenario tree for the release and
exposure assessments was used to model the events emanating from the
initiating failure event of importing cattle potentially infected with BSE. The
consequence assessment describes the costs and losses associated with the
introduction and establishment of BSE in other countries. The risk estimate,
integrating the release, exposure and consequence assessments, indicates a
negligible probability that BSE was introduced and established in Canada:
nevertheless, the economic consequences would have been extreme.

Keywords
Bovine spongiform encephalopathy — Canada — Meat-and-bone meal — Prions — Risk
analysis — Risk assessment — Risk factors — Transmissible spongiform encephalopathies.

(OIE: World organisation for animal health) (65) and
elaborated in this paper. In most countries, the time period for
the collected data and documentation on these factors and

Bovine spongiform encephalopathy (BSE) is recognised as an
animal and zoonotic disease with extreme economic and public
health consequences. Past and current trade in cattle, other
ruminant animals and rendered animal proteins, all of which
may be potentially infected with the BSE agent, has resulted in
the introduction of the disease in some countries and
necessitated the assessment of BSE factors by all countries.
Bovine spongiform encephalopathy risk factors and the
surveillance criteria to determine the BSE status of the cattle
population of a counury are identified in the International
Animal Health Code of the Office International des Epizooties

criteria extends from the late 1970s to the present day In the
second part of this paper, the authors present a probabilistic
risk assessment of the factors related to BSE occurrence in the
cattle population in Canada. This assessment, which follows
the OIE risk analysis guidelines, may serve as an approach to be
considered by other countries. The risk assessment presents the
model and the specific evidence for the model inputs. It does
not represent a review of the scientific literature or primary
research but rather an objective and transparent presentation of

the risk assessment approach and the evidence which was
modelled.
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Criteria to determine the bovine
spongiform encephalopathy
status of the cattle population

The OIE lists five criteria for determining the BSE status in the
cattle population of a country. The first criterion is a risk
assessment on the occurrence of BSE and the others are
surveillance criteria.

A risk assessment of the factors for bovine
spongiform encephalopathy occurrence

The OIE has identified the following factors as being important
when conducting a risk assessment on the occurrence of BSE:

—‘potential for introduction and recycling of the BSE agent
through consumption by cattle of meat-and-bone meal or
greaves of ruminant origin’

— ‘importation of meat-and-bone meal or greaves potentially
contaminated with a transmissible spongiform encephalopathy
(TSE) or feedstuffs containing either’

- ‘importation of animals or embryos/ova potentally infected
with a transmissible spongiform encephalopathy’

— ‘epidemiological situation concerning all animal TSEs in the .

country or zone’

—extent of knowledge of the population structure of cattle,
sheep and goats in the country or zone’

—origin of animal waste, the parameters of the rendering
processes and the methods of animal feed production’ (65).

These factors represent risk factors and risk sources. A risk
factor is defined here as an attribute or exposure that is
associated with an increased probability of disease and may be
part of the causal chain of BSE. The risk factors take account of
the epidemiological aspects of BSE, including the routes of
infection, the modes of transmission, and host, agent and
environmental determinants. A risk source represents an
activity or medium for introducing the BSE agent, such as the
importation of cattle. The BSE factors primarily relate to the
quantity of cattle and meat-and-bone meal (MBM) which were
imported from BSE-infected countries, the practice of feeding
MBM or greaves of ruminant origin to cattle, and the rendering
processes for animal slaughter waste. The risk assessment
process of the European Community Scientific Steering
Committee (SSC) entitled ‘Geographical BSE risk’ (GBR) (44)
assesses most of the same factors. However, the GBR also
assesses the surveillance measures listed as criteria 2 to 5 by the
OIE.

The nature, epidemiology, epidemic -history and long
incubation period of BSE require the assimilation of data over a
long period of time, from the late 1970s to the present day.
Most of the evidence collected on risk factors is complicated by
the need for corroboration, so that historical information can be
audited then either confirmed or eliminated.

© OIE - 2003
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Potential for introduction and recycling of the BSE
agent through consumption by cattle of meat-and-
bone meal or greaves of ruminant origin

In order to describe and quantify this risk factor, historical and
current data and evidence on the feeding of MBM or greaves of
ruminant origin are necessary. Greaves are an incompletely
processed, protein-rich solid residue of the rendering process in
which raw material composed of any animal by-products,
including offal, fat trimmings, and bones from slaughterhouses
and dead animals, are cooked to produce fats (tallow). Meat-
and-bone meal is produced from the grinding and further
processing of greaves. '

Depending upon the circumstances of a country, information
about the following matters may be required over the specified
time period:

a) the feed industry:

~ feed production by type of feed

— number of production facilities

— number of retailers/distributors

—distribution within the country

b) feed legislation:

— federal, state and provincial legistation, including legislation
involving feed bans of mammalian proteins to ruminants

— compliance with this legislation

— the frequency of inspection

— the legislative controls put in place

©) feeding practices:

~the feeding, in relation to mammalian proteins and other
protein supplements, of dairy and beef calves, dairy and beel
breeding heifers, bulls and cows, feedlot steers and heifers and
veal calves

— the availability and per unit costs of the protein supplements
to feed manufacturers or livestock producers

—the per unit cost of undegradable intake protein (rumen
undegradable protein, which is the portion of ingested protein
that escapes rumen degradation and is digested directly in the
abomasum and small intestine)

— the feeding of mammalian proteins to other species, such as
swine, poultry, and pet animals, such as dogs and cats, in order
to corroborate the total use of mammalian protein within the
country.

Importation of meat-and-bone meal or greaves
potentially contaminated with a transmissible
spongiform encephalopathy (TSE) or feedstuffs
containing either

The Harmonised Commodity Description and Coding System
(Harmonised System or HS) can be used to search the import
statistics databases of a country, to determine the imports of
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these products over the relevant time period. The exporting
countries for which statistics need to be accessed are those
countries reporting BSE listed on the OIE website (64). The
relevant 6-digit and 10-digit HS Codes may be searched for the
following imports:

— flours, meals, pellets of meat or meat offal unfit for human
consumption, greaves,

— meat waste and scrap of dead animals for the manufacture of
animal feeds

— blood meal of dead animals for the manufacture of animal
feeds

- bone meal for the manufacture of animal feed

—animal feed preparations and feed supplements, including
feed concentrates

— complete feeds of bovines, dairy cattle and calves.

Other databases that can be used to corroborate and reconcile
these findings from the import statistics of a country include the
export statistics of the European Union and individual
countries.

Importation of animals or embryos/ova potentially
infected with a transmissible spongiform
encephalopathy‘

The import statistics of a country can be searched to determine
the number of ruminant animals, embryos and ova originating
in TSE-infected countries that were imported over the specified
time period, as well as their destination, use, quarantine and
disposition. The species likely imported include cattle, sheep,
goats, water buffalo (Bubalus bubalis), North American bison
(Bison bison) and deer. Bovine spongiform encephalopathy has
occurred contemporaneously with the BSE epidemic in captive
exotic ruminants in British zoos, such as the greater kudu
(Tragelaphus strepsiceros), gemsbok (Oryx gazella), nyala
(Tragelaphus angasi), Arabian oryx (Oryx leucoryx) Scimitar-
horned oryx (Oryx dammah), eland (Taurotragus oryx), ankole
cattle (Bos taurus) and bison. Accordingly, examining the
importation’ statistics on these exotic ruminants from BSE-
infected countries may be warranted.

Sheep and goats have been experimentally infected with BSE
via oral transmission with 5 g of infected bovine brain (50). Kao
et al. (54) and Ferguson et al. (48) have modelled the potential
occurrence of BSE in sheep. To date though, the natural
transmission of BSE to sheep and goat populations has not been
observed (41, 56). The International Embryo Transfer Society
(IETS) does not consider the BSE agent as a hazard for the
international movement of bovine embryos, based on the
experimental work by Wrathall et al. (87). The conclusion of
the European Community SSC on the safety of bovine embryos
is similar (43). Embryo transfer from goats with experimentally
induced infection did not transmit BSE (49).
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Epidemiological situation concerning all animal TSEs
in the country or zone

This factor refers to the occurrence of BSE in domestic cattle
(Bos taurus, Bos indicus), water buffalo, bison, and exotic
ruminants, scrapie in sheep (Ovis aries) and goats (Capra
hircus), TSE in farmed mink (Mustela vison), feline spongiform
encephalopathy in the domestic cat (Felis catus) and exotic cats,
such as the cheetah (Acinonyx jubatus), ocelot (Felis pardalis),
tiger (Panthera tigris) and lions (Panthera leo), and chronic
wasting disease of deer of the Cervidae family including white-
tailed deer (Odocoileus virginianus), mule deer (Odocoileus
hemionus), and elk (Cervus canadensis). Epidemiological and
other details on these animal TSEs may include:

— the species affected, the number of cases and the number of
herds/flocks affected

—the incidence of the disease and the age, breed and sex
distribution of cases

~ the geographical distribution and countries of origin, if these
TSEs are imported cases

— information concerning the epidemiology of each TSE
— laboratory confirmation and diagnostics
~ carcass disposal such as incineration and burial

—surveillance programme for these TSEs (other than for BSE.
The BSE surveillance programme is detailed below).

Although the origin of the BSE agent in Great Britain remains
obscure, one hypothesis is that a scrapie agent may have been

“ the primary origin. The principal spread of BSE to other
countries, however, appears to originate from the importation
of cattle and MBM from the United Kingdom (UK) and other
infected countries. Risk assessments on the occurrerice of BSE
in a cattle population therefore focus on these risk sources
rather than on the occurrence of scrapie in sheep and chronic
wasting disease in deer (9).

Extent of knowledge of the population structure of
cattle, sheep and goats in the country or zone

The population structure comprises the demography of the
cattle, sheep and goat populations in the country, according to
geographic region and over the relevant time period, including;

— the number of animals, herds or flocks

—stratification of the animal population by age, breed,
husbandry type and herd or flock size

— slaughter statistics by age group or production function

—marketing systems such as auction markets, marketing
boards, assembly yards

— culling rates and mortality rates by age group and production
function

—animal identification and animal traceability
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—average production of milk, beef, lamb, mutton and goat
meat per animal unit

—the economic value of the particular sector, including the
value of exports

— types and sources of feeds and feeding practices
—import and export statistics for live animals

— the numbers of farms with single species and multiple species
operations

—trends in population size, geographic distribution and
production.

Origin of animal waste, the parameters of the
rendering processes and the methods of animal feed
production

Detailed information on the rendering industry in the country
over the specified time period is necessary since this represents
part of the principal pathway for BSE infectivity to enter the
cattle feed chain (28). This information should include the
following;

—a description of all rendering processes, quantitative and
qualitative parameters and practices

— the legislation and policies governing the rendering industry

~the types of rendered materials (dead stock, inedible offal,
carcass condemnations, non-ambulatory animals, and specified
risk materials {SRM], such as brain and spinal cord), the annual
amounts of rendered materials produced and the distribution
of rendering facilities

— production quality control, inspection and compliance
— the annual total domestic production, use and exports

—the annual total volume of imports, according to type of
rendered materials

— the methods for incorporating rendered materials into feeds,
production quality control, inspection and compliance

— the contamination of feeds with rendered materials.

Continuing disease awareness programme

The training and educational efforts directed at specific
occupational groups should be described. These groups may
include the following:

— farmers

- drovers

— livestock and zoo animal handlers
— abattoir personnel

~ animal breeders

— veterinary diagnosticians

- rendering plant and feed mill operators

© OIE - 2003
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— official veterinarians (federal, state and provincial)
— veterinary practitioners

— teachers and students of colleges of agriculture and veterinary
medicine.

* This training may focus on the following elements: v

~a description of the clinical signs and epidemiology of the
disease '

— the herd/flock, national and international implications of the
disease

- notification legislation

— compensation programmes.

Additional details on the scope, modes, duration, frequency,
intended audiences and structure of the education programme
are also needed to assess its comprehensiveness and value.

Compulsory notification

Bovine spongiform encephalopathy must be a compulsorily
notifiable disease in the country. The legislation enacted must
include:

— the date the legislation came into force
— the definition of a case of BSE

— the measures to be taken in the event of a confirmed case,
including the disposal of the carcass, offspring and other
animals within the herd or flock

— the compensation provided.

Bovine spongiform encephalopathy surveillance
and monitoring system

Surveillance strategies and a monitoring system must be in
accordance with Appendix 3.8.4. of the 2002 OIE Code (65).
Surveillance and monitoring records must be maintained for at
least seven years and include:

—a description of the BSE surveillance and monitoring
programme, including the sampling scheme, sample size, age
and target groups

—the numbers of animals examined annually, their ages,
geographical distribution, origin (indigenous/imported), breed,
type (beef/dairy), reasons for examination and final diagnosis.

Diagnostic testing in an approved laboratory

Samples must be collected using the methods and protocols
detailed in the latest edition of the OIE Manual of standards for
diagnostic tests and vaccines (63). Examination of the brain or
other tissues collected must be performed in an approved
laboratory in agreement with the definition in Section 1.1. of
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the Code (65). The laboratory should maintain records on the
following information:

—the capacities of the laboratory (infrastructure, personnel,
training, approval procedure)

— the dates on which these capacities were available
— the methodologies used for the examination of tissues

— the dates on which these methods were applied.

Risk assessment of the factors
related to bovine spongiform
encephalopathy for Canada

Hazard identification

Bovine spongiform encephalopathy is a chronic, degenerative
disease affecting the central nervous system of cattle and
belonging to the family of diseases known as TSEs (64, 72). The
causative agent of BSE has not been fully characterised, but at
present the most accepted theory is that the agent is a modified
form of a normal cell protein known as a prion (4, 10, 51).

The prion is an abnormally configured protein, ‘BSE prion
protein (PrP)’ or PrP** in short. This abnormal protein or prion,
which is normally encoded by the host protein (PrP),
accumulates in and eventually causes the death of the nerve
cells. This modified version of PrP is both less soluble and more
resistant to enzyme degradation then the normal protein. It is
accepted that the BSE agent:

) is smaller than most viral particles and is highly resistant to
heat, ultraviolet light, ionising radiation, and common
disinlectants which normally inactivate viruses or bacteria

b) causes no detectable immune or inflammatory response in
the host

¢) has not been observed microscopically (26, 51, 80).

Bovine spongiform encephalopathy has a long incubation
period. This means that it usually takes four to six years for
cattle infected with BSE to show signs of the disease, such as
disorientation, clumsiness and, occasionally, aggressive
hehaviour towards other animals and humans (55, 72).

Most experts agree that BSE is spread to cattle through the
feeding of contaminated MBM, originating from cattle with
previously unidentified BSE infection. Offal tissues of particular
risk include the brain, spinal cord, dorsal root ganglia and
trigeminal ganglia (30, 82). An oral infectious dose (ID) of 50%
(ID,) indicates the oral dosage at which 50% of challenged
cattle would become infected, where infection means evidence
of replication of the BSE agent. The ID_ is expressed as the
product of the titre 1D_/g of tissue ingested by cattle and the
amount of tissue (g) (31). It is estimated that, in a clinical case
of BSE, about 8,000 cattle oral ID, | of infectivity are present in
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the carcass. The percentage of the total infectivity and the
number of cattle oral ID, in a 537 kg clinical case, represented
by the various tissues, is as follows:

~brain 64.1% and 5,000 ID,

— spinal cord 25.6% and 2,000 D,

— trigeminal ganglia 2.6% and 200 D,
~ dorsal root ganglia 3.8% and 300 ID,
~ distal ileum 3.3% and 260 ID,
—spleen 0.3% and 26 ID_|

—eyes 0.4% and 3 ID,, (29, 30).

Semen and embryos/ova are not seen as effective transmission
vectors (40, 49, 87). Bovine spongiform encephalopathy does
not appear to be spread horizontally (69, 86), but some studies
suggest that maternal transmission may occur at an extremely
low level (25, 44, 52, 85). No detectable infectivity has been
found in the blood or blood components of cattle infected with
BSE (83, 84), although experimental transmission of BSE has
been achieved by blood transfusion between sheep (42, 53). It
is difficult to assess the likelihood of the occurrence of BSE in
small ruminants without additional information (41). In public
health, BSE is a major concern for its zoonotic potential (75).

Bovine spongiform encephalopathy was first diagnosed in
Great Britain in 1986. Only the UK has experienced a
significant epidemic, which peaked at the end of 1992. The
disease has been diagnosed in native-born cattle in Austria,
Belgium, the Czech Republic, Denmark, Finland, France,
Germany, Greece, Ireland, Israel, Italy, Japan, Liechtenstein,
Luxembourg, the Netherlands, Poland, Portugal, Slovenia,
Slovakia, Spain, Switzerland, and the UK. There have been
more than 180,000 cases worldwide since the disease was first
diagnosed. From 1986 to 2001, more than 98% of the cases of
BSE in the world were reported from the UK (6).

Release assessment

The release assessment consists of describing and quantifying
the potential ability of risk sources to release or otherwise
introduce the BSE risk agent into an environment accessible to
animal populations. A release assessment typically includes:

a) a description of the types, timing and amounts of risk agent
and the probability of its release

b) a description of how these attributes might change as a result
of various actions or events.

For this paper, the release assessment describes the potential of
a risk source to introduce the BSE agent into Canada. The risk
source constitutes the past imports of cattle from BSE-infected
countries (64) or countries likely to be infected, according 1o
the GBR (44). Maternal transmission was not factored into this
risk assessment, despite the evidence suggesting a low
probability of developing BSE in offspring born closer to the
onset of the disease in the dam (11, 20, 22, 23, 25, 46, 52, 85).
Maternal transmission is assumed to be limited to the last
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6 months of the incubation period of the dam and the
probability of that occurring may be 0.5% (25). In a study of
the offspring of BSE-affected pedigree beef suckler cows, none
of 219 calves which had been suckled for at least one month
developed the disease (17). The importation of MBM and feeds
containing MBM into Canada from BSE-infected countries did
not occur (3) and thus, does not represent a risk source for this
release assessment.

Figure 1 portrays the release and exposure assessment scenario
tree emanating from the initiating failure event of the
importation of cattle from countries between 1979 and 1997
which were potentially infected with BSE. The scenario tree
comprised eight model inputs and branch points and nine end-
states. The initiating frequency (¢,) represented the number of
cattle imported while the model input [ represented the
probability that the imported animal was infected with BSE.
The release assessment consisted of these two inputs. The risk
scenario pathways S, and S, were the pathways of interest in
this scenario tree.

Probability that the imported bovine animal is
infected with bovine spongiform
encephalopathy (f)

A total of 665 cattle were imported into Canada from BSE-
infected countries during the period 1979 to 1997. Of these,
120 were ordered to be exported or destroyed, and the

Probability animal was
infected with BSE
T_T X'S, Probability animal

! was slaughtered

(1)

0, @

0, initiating frequency
o branch point

fo, -+ model inputs

5., fisk scenarios

X end-state

Fig.1
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remaining 545 cattle either died or were slaughtered. In the
case of these 545 animals, the carcass or inedible carcass parts
may have been rendered to produce MBM (3) (Table I).

With respect to the type of cattle, there were 31 dairy cattle and
105 beef in the 136 animals imported from the UK, which
either died or were slaughtered. The breeds of all the imported
cattle from the other European countries were not available.
However, of 545 cattle for which breed information was found,
490 (or 90%) were beef.

The incidence of BSE in the UK was dramatically different
between dairy and beef female cattle. The nuraber of clinical
BSE suckler cases in the UK, as of July 31, 2002, was 21,315
(12% of the total number of BSE cases of 179,361) (14),
although 5.9% of the cases were designated as mixed cases and
1.3% were not recorded as either dairy or suckler cows. For the
purposes of this risk assessment, 88% was considered as the
percentage of dairy cases and 12% as the percentage of beef
cases. In 1989 the cattle population in the UK comprised
2,865,900 dairy cows (65% of the total number of cows) and
1,525,400 beef cows (15). In order to quantify the lifetime
cumulative incidence rates of clinical disease (1) for dairy and
beef cattle individually, Cohen et al. (9) developed the
expressions below. The lifetime cumulative incidence rate
represented the summation of the annual incidences from 1987
to 1996 over the commercial lifespan of cattle for each birth
cohort from 1974 to 1995 in Great Britain (73). The first
expression was employed to estimate the proportion of BSE

Probability carcass
was rendered

XS

(1)

f

3

Probability
contamined batch or
batches entered cattle
feed chain

—— XS
(1)

Probability inedible
parts of carcass were

rendered

(1)

f

f

Probability of infection

by oral transmission

o X S,
(1-f)

Probability
contamined batch or
batches entered cattle
feed chain

— XS,
(1)

f

7

f

s

XS

Probability of infection
by oral transmission

—— XS,
(1) :

@

[

3

Release and exposure assessment scenario tree emanating from the initiating failure event of importing cattle, potentially infected
with bovine spongiform encephalopathy, from Austria, Denmark, France, Germany, the Republic of Ireland, Switzerland, the
Netherlands, and the United Kingdom into Canada between 1979 and 1997

© OIE - 2003

107



Rev. sci. tech. Off. int. Epiz, 22 (1}

Table |

163

Cattle imported into Canada between 1979 and 1997, from countries reporting the occurrence of bovine spongiform encephalopathy,

and their disposal

Ordered
destroyed

Year
imported

Country Imported

Ordered
exported

Total cattle
Died

Slaughtered
(known)

(known)

Died or
slaughtered

1981 6 0
1893 ] 1

1980 (141}
1981 (75)
- 1985(126) 342 0

1981 4 0
1979 (2) ‘

1982 (2)
1984 (4)
1988 (10}

1981 (17)
1985 (18) 35 0
1981 1 0
1979 (19)
1980 (19)
1981 (30}
1882 (27}
1983 (16)
1984 (13)
1885 (15)
1886 (12)
1987 (40)
1988 (12)
1988 (33}
1980 (14)

Austria
Denmark
France*

Germany
. Republic of Ireland

18 4
Switzerland

The Netheriands
United Kingdom

250
665

77

Total 82

0 0 0 6
1 0 0 7

342

35

37 ]
38 12

58
68

68
465

* Includes 141 cattle imported from France, Germany, ltaly, the Netherlands and Switzerland in 1980, for which individual figures were not available

cases in dairy cattle (BSE,), where BSE_ = 88%, BSE cases in
beef cattle (BSE,) = 12%, the proportion of the cattle population
which were dairy animals (F ) = 65% and the proportion of the
cattle population which were beef animals (F) = 35%. As
I, = the lifetime cumulative incidence rate of clinical BSE for the
beef cattle population, and F, = the proportion of the cattle
population that were beef animals, then LF, = the lifetime
cumulative incidence rate of clinical BSE for the beef cattle
population multiplied by the proportion of the cattle
population that were beef animals. This term is resolved in the
second expression.

Likewise, since I = the lifetime cumulative incidence rate of
clinical BSE for the dairy cattle population, and F, = the
proportion of the cattle population which were dairy animals,
thenl F = the lifetime cumulative incidence rate of clinical BSE
for the dairy cattle population multiplied by the proportion of
the cattle population that were dairy animals.

Expression 3 follows, since IF, + 1F = I, the lifetime
cumulative incidence for the entire cattle population. Both the
1, and 1 terms can be solved as shown in expressions 4 and 5.
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BSE = __ bk
LE + 1 E,
BSE
IDFA" ! ID D
BSED
IDFD_ BSEB I =]
DD
BSE,
I
ID =
F(1+ B5E
BSED
I-1F
Ia= D" D
F

=

The lifetime cumulative incidence-of clinical BSE disease in
Great Britain was elaborated by Schreuder et al. (73), according
to a twelve-month birth cohort from July to June inclusive,
from July 1974 to June 1995 for dairy and beef caule
combined. Cohen et al. (9) computed the calendar year lifetime
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cumulative year incidence of clinical disease by averaging the
two contributing years. This information is presented below in
Table I1, for the years of birth 1974-1989, from which cattle
had been imported into Canada. Although the lifetime
cumulative incidence was based on the occurrence of BSE in
Great Britain, the same rate was assumed for the UK.

The lifetime cumulative incidence of infection is a product of
the lifetime cumulative incidence of clinical disease and 6.10.
The latter factor is based on the ratio of the number of infected
cattle in Great Britain as estimated by Donnelly and Ferguson
and Ferguson et al. (24, 47) (954,000 infected animals in the
years 1974 to 1995) and the number of confirmed clinical BSE
cases (156,360 BSE cases in the years 1974 to 1995) (14). The
model presented was the best-fitting age-dependent
susceptibility function and incubation period distribution
examined. Although Cohen et al. (9) employed the Schreuder
et al. (73) lifetime cumulative incidence to represent the
incidence for female cattle, and went on to estimate the lifetime
cumulative incidence of clinical disease and infection for male
cattle as 6% of that of female cattle, Table Il does not
differentiate incidence by sex. The dairy and beef lifetime
cumulative incidence of infection according to year of birth
from Table Tl were all interpreted as beta distributions. The beta
distribution belongs to the family of probability density
functions of continuous random variables taking on values in

Table Il

Rev. sci tech. Off inl. Epiz . 2241}

the interval (0, 1). It is a useful distribution to model the
uncertainty about the unknown probability p, prevalence of
infection. The notation of the beta distribution employed here
is beta (o, @), where o, and o, are shape parameters for the
beta probability density function.

Denmark first reported the occurrence of indigenous clinical
BSE in 2000, with an annual incidence of 1.14 cases per million
cattle over two years of age (33, 64). The seven cattle imported
from Denmark in 1993 were associated with a prevalence of
infection in the 1992 birth cohort of beta (2, 1.0 x 10°). The
same beta distribution representing a baseline undetected
prevalence of infection in a birth cohort was employed for
importations from countries prior to their first report of BSE.
except for birth cohorts where epidemiological modelling
provided estimates of the number of infected cattle.

France reported clinical cases of BSE in indigenous cattle in
1991 at an annual incidence of 0.45 cases per million cattle -
over two years of age (34, 64). The age-specific incidence,
modelled by birth cohort and assuming under-reporting of
clinical cases, estimated that 7,300 domestic cattle in France
(95% confidence interval [ci} of 4,700 and 9,800) were
infected with the BSE agent from mid-1987 to mid-1996 (18).
The 141 cattle imported from France, Germany, laly,
Switzerland and the Netherlands in 1980 were considered to

Lifetime cumulative incidence of bovine spongiform encephalopathy clinical disease and infection in birth cohorts in Great Britain
from 1974 to 1989, and the number of beef and dairy cattle imported into Canada that died or were slaughtered and may have been

rendered, according to year of birth

No. of dairy cattle No. of beef cattle

Lifetime Lifetime Lifetime Lifetime imported from the imported from the
Year of cumulative cumulative cumulative cumulative United Kingdom United Kingdom
birth incidence of incidence of incidence of incidence of into Canada into Canada
clinical disease infection infection in infection in according to year  according to year of
dairy cattle (I besf cattle (I) of birth birth

1974 0 0 0 0 0 1

1975 0 0 0 0 0 1

1976 .0.00003 0.00020 0.00027 0.00007 1 2

1977 0.00012 0.00073 0.00039 0.00025 1 2

1978 0.00020 0.00122 0.00165 0.00042 5 10

1979 0.00047 0.00287 0.00388 0.00098 i 22

1980 0.00081 0.00484 0.00669 0.00163 3 14

1981 0.00170 0.01037 0.01404 0.00356 5 8

1982 0.00500 0.03050 0.04129 0.01046 1 6

1983 0.01100 0.06710 0.09084 0.02301 3 6

1984 0.01600 0.09760 0.13214 0.03346 0 6

1985 0.02300 0.14030 0.18994 0.04810 0 10

1986 0.03800 0.23180 0.31382 0.07947 1 8

1987 0.05100 031110 0.42118 0.10666 0 5

1988 0.03300 0.23790 0.32208 0.08157 0 2

1989 0.01800 0.10980 0.14865 0.03765 0 2

Total A 105

109
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have originated from France for the purposes of this risk
assessment, since the number of imported cattle from each
country was unknown. These 141 cattle imported in 1980, the
75 catle imported in 1981 and the 126 catde imported in
1985 were associated with a prevalence of BSE infection in the
1979, 1980, and 1984 birth cohorts, respectively, of beta
(2, 1.0 x 10%).

The Republic of Ireland reported indigenous BSE clinical cases
in 1989 with an annual incidence of 4.41 cases per million
cattle over two years of age. One or more clinical cases of BSE
originated from the 1981 birth cohort (36, 64). The age-
specific incidence, modelled by birth cohort and assuming
under-reporting of clinical cases, produced an estimated total
of approximately 22,000 catde infected with BSE in the
Republic of Ireland during the period 1985 to 1996. About
4,400 cattle were infected in both the 1985 and 1986 birth
cohorts, 2,100 in 1987 and 1,700 cattle in 1988 (19). The
cautle imported from the Republic of Ireland into Canada from
the 1978, 1981, 1983 and 1988 birth cohorts were associated
with a prevalence of BSE infection of beta (2, 1.0 x 10°), except
for the 1988 birth cohort. The latter birth cohort was
associated with a prevalence based on the modelling by
Donnelly (19) and an estimate of the birth cohort population
(about 1,630,708 cattle in 1985) (36) of beta (1,701,
1.6 x 10°).

Switzerland first reported indigenous clinical cases of BSE in
1990 with an annual incidence of 1 case per million cattle over
24 months of age (38, 64). The expected number of infected
cattle 1n 1984, based on modelling the BSE epidemic in
Switzerland until the end of 1997 and assuming 50% under-
reporting of clinical cases, was six cattle under two years of age.
The denominator for'a prevalence estimate for cattle imported
from Switzerland in 1985 was 273,300 calves under one year
of age (Swiss cattle population in 1996) (16). The prevalence
of BSE infection in the 1984 birth cohort was represented by
beta (7, 273,295) while that for the 1980 birth cohort was
represented by beta (2, 1.0 x 10°).

For Austria, Germany, the Netherlands and Italy, the first report
of indigenous clinical cases of BSE occurred in 2001,
2000, 1997 and 2001 with an incidence of 0.96, 1.7, 1 and
14.1 cases per million cattle over two years of age, respectively
(32,35, 37, 39, 64). The prevalence of infection for the birth
cohorts of imports from these countries were all represented
by beta (2, 1.0 x 10%).

Computer simulation (10,000 iterations of Latin hypercube
sampling) with @RISK® risk analysis software and its binomial
distribution function (RiskBinomial [n, p]) was used to
estimate the number of BSE-infected cattle which may have
been imported from BSE-infected countries during the years
1979 10 1997 (68). Latin hypercube sampling is sampling
without replacement in which the cumulative distribution
function curve of the model input is stratified into equal
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intervals and a sample is taken from each stratification. The
number of stratifications is equal to the number of iterations.
The n value for the binomial distribution was represented by
545, which is the number of cattle which were imported and
subsequently died or were slaughtered. The lifetime cumulative
incidences of infection for beef cattle and dairy cattle by year of
birth in Table 11 were converted to beta distributions for use as
the p values in the binomial distribution for beef and dairy cattle
of UK origin. Beta distributions represented the prevalence of
BSE infection in the birth cohorts of cattle from the other
countries, as indicated above.

The mean expected number of animals infected with BSE
whose carcasses were rendered was 3 cattle while the 95th
percentile was 24 cattle (Fig. 2).

X =24
95%

Probability

25 50 75 100
Estimated number of cattie infected with bovine spongiform encephalopathy

Fig. 2

Distribution of the estimated number of cattle infected with
bavine spongiform encephalopathy imported into Canada from
Austria, Denmark, France, Germany, the Republic of Ireland,
Switzerland, the Netherlands, and the United Kingdom, that
were slaughtered or died and may have been rendered
{simulation output of the @RISK® risk analysis software, 10,000
iterations of Latin hypercube sampling) (68)

Exposure assessment

The exposure assessment consists of describing and
quantifying the conditions for animal exposures to the BSE risk
agent produced or released by a given risk source. The
exposure assessment includes:

@) a description of the intensity, timing, frequency, and
duration of exposure

b) the routes of exposure (e.g., ingestion)
©) the number, species and characteristics of populations that

might be exposed.

The exposure assessment in this case describes and quantifies
the likelihood that BSE infectivity was introduced into the
cattle feed chain in MBM before the 1997 MBM feed ban, and
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the consequent likelihood of infection of at least one animal by
oral transmission. 1t does not account for the potential
contamination of blood meals as a result of the stunning
procedure at slaughter (9).

The exposure assessment comprised model inputs f—f, in
Figure 1, all of which were probabilities.

Probability that the animal was slaughtered (f,)

The ratio of the mortality rate and slaughter rate of beef and
dairy breeding cattle was employed to estimate the proportion
of 465 cattle which died or were culled for slaughter. Fifty-nine
cattle from the UK and nine from the Republic of Ireland were
* slaughtered while nine and three, respectively, died. Annual
mortality and slaughter rates in beef breeding cattle of 1.5% and
10.8% (58, 59, 60, 71) and 3.8% and 32% (95% of the Ontario
Holstein dairy cow culling rate in 1995) in dairy cattle (57, 66,
71) were used to calculate the mortality/slaughter ratio for the
two husbandry types. It was necessary to use the proportion of
dairy and beef cattle imported, that is, approximately 12% of
665 imported cattle were dairy breeds (based on the available
information on the breeds of cattle imported). The proportion
of 465 cattle which were slaughtered was therefore (0.88 beef
slaughter X 0.90 beef breeds + 0.89 dairy slaughter x 0.10 dairy
breeds) = 0.88, giving a total of 409 + 68 = 477 or 88% of the
545 imported cattle. A beta distribution with parameter values
(477 + 1, 545477 + 1) was employed for this probability (f).
The proportion of cattle which died was estimated as (1 — ).

Probability that the carcass was rendered (f)
and probability that inedible parts of the
carcass were rendered (f)

The probability (f,) that the carcass of an animal which died was
rendered was represented as a beta pert distribution with
parameter values (0.50, 0.75, 0.80). The beta pert distribution
is a 3-parameter version of the beta distribution, that is,
minimum, most likely and maximum parameters. Its interval is
not restricted to (0, 1) but by the minimum and maximum
values. The beta pert distribution is ideally suited for modelling
expert judgement. It was assumed that between 50% and 80%
of the animals that died were rendered, while the remainder
were buried on the farm. The probability (f,) was represented
as a beta pert distribution with parameter values
(0.99, 0.999, 1).

Probability of a contaminated batch entering the
cattle feed chain (f, and f)

Of the 25 million tonnes of complete feed produced in Canada
annually, 15% or 3,750,000 tonnes are fed to dairy cattle (3).
All dairy feeds incorporated on average a 1% level of MBM
hefore the 1997 MBM ruminant feed ban came into force. This
percentage equates to approximately 37,500 tonnes of MBM
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fed to dairy cattle annually This amount represented about
10% of the 373,600 tonnes of MBM produced in Canada in
1995 (3), indicating that about 90% of the MBM manufactured
in Canada was incorporated into feeds for poultry, swine and
beef cattle. The levels of MBM incorporated in swine and
poultry feeds (37% of the complete feeds produced annually
were swine feeds and 16% were poultry feeds) at inclusion rates
of 3% to 5% indicated an annual consumption of 397,500 to
662,500 tonnes of MBM. More MBM was consumed than was
produced each year in Canada. The shortfall of about 50% of
the rendered products used in livestock feeds was imported
from the United States of America (USA). The USA has never
had a case of BSE and has similar import controls and rendering
processes to those in Canada (3). The level of MBM fed to beef
cattle was considered quite low because of the availability of
cheaper protein sources such as non-protein nitrogen, canola
and soybean meal (3).

A beta pert distribution was employed to represent the
proportion of MBM produced in Canada that was fed to swine
and poultry and therefore eliminated from the cattle feed chain.
For this input, 90% represented the maximum value, 85% the
most likely value and 80% the minimum value.

- Probability of at least one oral transmission of

infection (fs and fa)

Wahlstrom et al. (81) estimated this probability by setting an
average number of secondary infections. produced when one
infected individual was introduced into a host population
where all individuals are susceptible, that is, R , which was
estimated subjectively. Cohen et al. (9) examined the actual
consumption by susceptible animals of the BSE-causing agent
in MBM. In this risk assessment, the sub-model for this
probability was estimated from the end consumption of each
cattle oral ID_ remaining in the MBM at the time of feeding.
Considering accumulative infectivity over a 3-day ‘feeding
period’ (31), during which the infectious dose could
accumulate in an individual, the term x was used to denote the
total number of susceptible animai-feeding periods which share
a single ID_; of infectious agent. Given that there is no
natural upper limit on x, a Poisson probability model for
y = x-1 was used, where the parameter lambda (A) = - InP(y = 0)
=—InP(x = 1). '

An assumption here is that the number of ID_ per kg of MBM
follows an exponential distribution with A = 1/0.068 = 15 (the
expected number of ID_ remains 1/A = 0.068 per kg of MBM).
The latter is based on the expected number of cattle oral D
remaining after the rendering of one infected carcass (34 1D, )
in what is considered to be a conservative quantity of 500 kg of
MBM. The exponential model allocates substantive probability
of a high concentration of BSE agent in the rendered MBM.
Otherwise, the ‘diluting effect’ of the rendering process and feed
formulation would greatly reduce the likelihood of any animal
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receiving an infectious dose. If the 3-day MBM consumption is
m kg, then the number (n) of ID, | contained in m kg follows an
exponential distribution with A = 1/(0.068 x m) = 15/m, where
the mean of the exponential distribution is 1/A. The probability
of m kg containing at least one ID,  is the tail probability
P(n 21} = e If, in turn, the above is taken as the probability
that one ID_ is ingested entirely by a single susceptible animal,
i.e., the input for the Poisson distribution, then the A parameter
for the Poisson distribution is ~Infe"'*"} = 15/m.

The probability of various values of x, the number of individual
animals (or animal-feeding periods) sharing the same ID, , was
as follows:

A'L'-l
(k-1

Phx=R)=P(y=hk-1)=c*

For each x value, an ID, is more or less equally shared by the
x susceptible individuals (more precisely, x susceptible animal-
feeding periods), each receiving 1/x of the original ID_ dose.
The dose-response curve for cattle oral BSE infectivity is
necessary in order to calculate the 1D percentage of this divided
dose. Without an exact dose-response curve, a linear dose-
response relationship was assumed, namely 1/x of the original
ID,, dose representing a dose of ID, , . The probability that the
particular 1D, would cause at least one infection, after factoring
in susceptibility (P), is:

P (oral transmission 2 1) =

1-(1-(Px=1)(P,x0.50 +P(x=2)x[1-(1 ~P x0.50/2)
+Px=3)x[1-(1-P x0503Y] +P(x=4x[1-( -P
% 0.50/4)] + P(x = 5) x [1 - (1 =P, x 0.50/5)°]))"

where n = the number of cattle oral 1D, contributed by a BSE-
infected carcass which has been rendered.

Given that a very conservative model of a linear dose-response
relationship below 1D, was used, the first 5 or 6 terms in the
above formula sufficed to give an estimate of the probability of
oral transmission. Figure 3 illustrates the @RISK® software
simulation output of the estimated probability of oral
transmission of infection in which the expected probability is
0.03, while the 95th percentile is 0.29 (68). The following
evidence and data were employed in the model inputs of this
sub-model for the probability of at least one oral transmission:

@) Number of ID_ presented by a BSE-infected rendered carcass

Q)

— BSE infectivity

— rendering reduction in 1D

h) Average daily consumption of MBM by age (months)

¢) Proportion of dairy cattle population by age (months)

112

Cattle oral 1D of bovine spongiform
encephalopathy infectivity
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d) Age-dependent susceptibility of cattle to bovine spongiform
encephalopathy infection (p).

_g

,g

g

g

¢

g

15 20
Months post infection

25 30 35
Fig. 3

Total infectivity found in calves experimentally infected with
bovine spongiform encephalopathy, according to month post-
infection, expressed as cattle oral infectious doses 50% (ID,)

{adapted from Cohen et al. [9}}

Number of infectious doses presented by a BSE-
infected rendered carcass

BSE infectivity

The computer software @RISK® was used to determine the
following;

~ the month of infection

- the month of export

~ the duration of BSE incubation
— the duration of clinical BSE

— the month of death and month of slaughter for imported
cattle which died or were slaughtered, and their carcass or
inedible carcass parts rendered (68).

The months refer to the age of the imported BSE-infected
animal and (n) is the number of cattle oral 1D, presented by a
BSE-infected rendered carcass

To estimate the amount of BSE infectivity introduced by an
imported BSE-infected animal, a probability distribution for
cattle of the incubation period in months was used. This
distribution was based on the model and parameter values of
Ferguson et al. (47), as presented by Cohen et al. (9). The
probability density function for the incubation period
(months) is f(9), and,

~
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where ¢ = 1146, o, = 0.0241 and o = 571 x 107,
representing the ‘best-fit' parameter values for the incubation
distribution C of Ferguson et al. (47). The input ¢ is expressed
in years. The 5th percentile of this distribution is about
31 months, the median: 49 months, the mean: 52 months and
the 95th percentile: 83 months. '

For cattle which died and catle which were slaughtered,

probability distributions as to the age at death and slaughter -

were obtained by simulation, using 10,000 iterations of Latin
hypercube sampling. The objective was to obtain a distribution
of the truncated incubation periods, truncated according to age
at death and age at slaughter, respectively. The mortality in beef
breeding female cattle was set at a constant rate of 0.08% for 6
to 23 months of age; a constant rate of 1.5% for 2 to 10 years
of age: and the function 1— 2 where a = age in years, from
11 to 20 years. The annual slaughter rate in beef breeding cattle
was set at 2.5% for year 2; 10% for years 3 to 10; and the
function 1—e <™ for years 11 to 20 (57, 66, 69). Similarly, the
mortality rate in dairy female cattle was set at a constant rate of
0.2% for 6 1o 23 months of age; 3.8% for 2 to 6 years of age;
and the function 1—e 2 for 7 to 20 years of age, while the
annual slaughter rate was set at 5%, 20%, 30%, 30% and 10%
for 2 1o 6 years of age and 1—e ™™ for 7 to 20 years of age,
respectively (57, 66, 71).

Cattle from the UK and the Republic of Ireland were attributed
an age at export of 6 to 24 months (discrete uniform
distribution [6, 7, ..., 24]) while cattle from the other European
countries were attributed an age at export of 6 to 10 months
(discrete uniform distribution {6, 7, ..., 10]). A discrete uniform
distribution of a set of values assigns equal probability for all the
values. Cattle from Continental Europe exported to Canada
during the 1970s and 1980s had been restricted to cattle of less
than 11 months of age (3). The imported BSE-infected cattle
were assumed to be infected between 2 and 12 months of age
(discrete uniform distribution (2, 3, ..., 12]). Appropriate ‘IF’
functions of the spreadsheet computer software Microsoft®
Excel were used to limit the value for which the month of
infection preceded the month of export in the calculations.

The duration of clinical BSE was attributed a period of 2 to 6
months (9) (uniform distribution [2, 6]), a period of disease not
curtailed by either disease control measures or the intervention
of the owner. The uniform distribution consists of minimum
and maximum parameters. Every value across the range of the
uniform distribution has an equal likelihood of occurrence.

Truncated incubation periods were obtained by deleting those
iterations of the simulation in which the following argument
was true: (month of infection + incubation period in months +
clinical duration in months < age at death or age at slaughter).
For each distribution, truncated by mortality or slaughter rates,
the months of incubation were transformed and scaled to a
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36-month axis, employing the VLOOKUP function of the Excel
spreadsheet software and data from an experimental
pathogenesis study on BSE (9, 83, 84). In this study, the time
course of infectivity was evaluated through the oral dosing of
30 four-month-old calves with 100 g of pooled brain stem from
75 cases of BSE. The study revealed increasing infectivity in the
distal ileum at 6, 10, 14 and 18 months post infection (p.i.).
Then infectivity was not detectable in the distal ileum until
36 months p.i. Infectivity was not detected in other parts of the
gastro-intestinal tract nor in any other non-neural tissues at any
stage, with the exception of trace infectivity in sternal bone
marrow collected during the clinical stage at 38 months p.i.
Infectivity was detected in the brain, spinal cord, dorsal root
ganglia, and trigeminal ganglia at 32, 36, 38 and 40 months p.i.
and in the distal ileum at 36, 38, and 40 months pi (45, 83,
84).

Estimates of the infectivity levels in tissues of an infected bovine
(near the end of the incubation period or during the clinical
phase) have been presented in cattle oral ID, (29, 30). Figure 4
presents the total infectivity found in the experimentally
infected animals according to month p.i. The total amount of
infectivity in an animal with clinical BSE was assumed to be
10,000 cattle oral ID,; (9). The infectivity level in the distal
ileum from six months of age up to 31 months of age was
attributed an estimated quantity of 1D, found in an adult BSE
clinical case.

X<=0.29
95%

Zz i
2 H
g ‘
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Fig. 4

Distribution of the probability of oral transmission of bovine
spongiform encephalopathy {(simulation output of the @RISK®
risk analysis software (68) 100,000 iterations of Latin hypercube
sampling) )

Computer simulation using 100,000 iterations of the risk
analysis program @RISK® software with Latin hypercube
sampling gave an output distribution of the number of caule
oral ID, present in carcasses of BSE-infected cattle which died
or were slaughtered (68). Normal distributions of the log

Ol
total infectivity level obtained for slaughtered animals and
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cattle that died were Normal (3.13, 0.73) and Normal (2.92,
0.70), respectively.

Reduction in infectious doses caused by rendering

The reduction of the infectivity of BSE and scrapie agents
(measured as 1D, ) caused by different rendering processes was
investigated using small-scale equipment and quantities of
MBM to simulate full-scale production (76, 77). For batch
rendering, a 1:20 representation of full-scale production was
achieved, whereas for other rendering processes the scale was
1:100. In one study, in which the BSE agent was incorporated
into MBM at appropriate proportions of BSE-infected brain
tissue, bovine or porcine intestine and bovine bone, a titre of
log,, 1.7 ID,/g resulted. Inactivation of the BSE agent was
obtained in eleven rendering processes, as follows:

— with batch processing at atmospheric pressure

—with two of four continuous processes at atmospheric
pressure and containing natural fat

— with two continuous processes at atmospheric pressure using
high fat
—with three continuous wet rendering processes containing
high fat

~in three baich rendering processes under pressure and with
natural fat.

The inactivation in these eleven processes (with adjustment for -

the volume inoculated intra-cerebrally into mice) represented a
reduction in titre of about log,; 1.4 ID_. Infectivity was detected
following two of four continuous processes at atmospheric
pressure and with natural fat content, and also after two
continuous high fat vacuum processes. In one of the latter
vacuum processes the infectivity titre was only reduced to
log, 1.6 ID, /g.

In another study (77), in which the scrapie agent was
incorporated into MBM using brains of sheep clinically
affected with scrapie and porcine bone and intestine, a titre of
log,, 3.1 1D, /g was achieved. The reduction in scrapie titre
(with adjustment for the volume inoculated intra-cerebrally
into mice) following processing were as follows:

—log,, 1.51D, for batch processing at atmospheric pressure

~log, 1.6 1D and log,, 2.3 ID_; for two continuous processes
at atmospheric pressure and containing natural fat

—log, 2.3 D, for a continuous process at atmospheric
pressure using high fat

—log,, 1.6 ID_ for a continuous process with high fat content

and under vacuum

~log, 2.0 ID,, and log 2.8 ID  for two continuous wet
rendering processes containing high fat

— inactivation (log,; 2.8 1D, ) for five baich rendering processes
under pressure and with natural fat.
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The rendering industry in Canada, comprising 32 plants, uses
batch and continuous rendering under atmospheric pressure
and vacuum rendering (3). The proportions of MBM rendered
by the different processes is known under present conditions.
However, this information is not known for the principal
period of interest before 1997 when the ruminant MBM feed
ban was implemented. The approach used was to employ the
overall titre reduction of both the BSE and scrapie agents for the
batch and continuous processes detailed above, except for the
batch processes under hyperbaric steam. A Normal distribution
based on the mean log 1.6 ID, and standard deviation
log,, 0.58 1D, of the reduction in BSE agent titre was employed
to represent the effects of rendering processes in Canada.

Computer simulation with @RISK® software to. estimate the
total infectivity titre following rendering was conducted on the
difference between the total infectivity titre before rendering
and the effects of different rendering processes (68). The
resulting distributions were achieved with 10,000 iterations of
Latin hypercube sampling, as Normal (1.53, 0.93) with a
95% ci. of (0.0015 to 3.033) for slaughtered animals and
Normal (1.32, 0.91) with a 95% c.i. of (-0.17 to 2.81) for
animals that died.

The number of cattle oral ID, remaining after rendering of
either a slaughtered animal or an animal which died was
estimated from the distribution with the highest level of
infectivity, Normal (1.53, 0.93). The expected number of cattle
oral 1D, per BSE-infected rendered carcass was 34 with a
95% c.i. of (1 t0 1,079).

Average daily consumption of MBM by age (months)
The daily consumption of MBM by dairy cattle was estimated
according to age (in months), based on the following feeding
assumptions, which are proposed as representative of dairy
feeding in Canada. For dairy heifers before their first calf, the
feeding regime was composed of hay of 88% dry matter (DM),
20% crude protein (CP) (DM basis), haylage of 50% DM and
15% CP (DM basis), a supplement at the rate of 22% of the
grain mix fed from one month of age to seven months of age,
the supplement at the rate of 15% of the grain mix for calves
eight to twelve months of age and the incorporation of MBM in
the supplement at 4.5%. The age in months according to body
weight in kg and the average daily gain were obtained from
heifer growth chants for Holstein and Brown Swiss cattle (8).
The nutrient requirements such as the daily g of CP daily g of
undegradable intake protein (UIP), and dry matter intake
(DMI) were based on the 1989 Nutrient Requirements of Dairy
Cattle (62} and the Ontario Ministry of Agriculture, Food and
Rural Affairs (OMAFRA) dairy ration balancer (67) (B. Wheeler,
personal communication). The OMAFRA dairy ration balancer
increases the National Research Council (NRC) requirements
for calcium and CP to account for the higher skeletal growth
and weight in Canadian heifers when compared to US heifers.
From 12 to 27 months, 27 months being the mean age at first
calving (66), feeding haylage alone was assumed.
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The feeding of protein feeds of animal origin such as meat meal,
MBM and blood meal were considered too expensive and their
availability was limited in the 1970s and 1980s. The principal
protein supplements for dairy rations included soybean,
linseed, canola and corn gluten meals, canola seed, cottonseed,
corn gluten, brewers grains, distillers’ grains and non-protein
nitrogen such as feed-grade urea. Commercial protein
supplements such as 36% CP dairy supplement were
formulated under a ‘least cost’ approach determined by the feed
mills (27). The assumptions for feeding dairy cows were also
based on the 1989 dairy cattle requirements (62) and the
OMAFRA dairy ration balancer. A representative ration
(B. Wheeler, personal communication) consisting of legume
hay, grass hay, mixed hay, alfalfa haylage, corn silage, high
moisture corn, soybean meal and commercial supplement

containing 15% MBM was formulated. The quantity fed was
' based on a Holstein cow calving at 28 months of age, weighing
700 kg at the beginning of the cow’s third lactation, producing
a peak in milk yield of 45 kg per day at 45 days in milk from
the third lactation onwards, and having a calving interval of
13.5 months. The latter parameter value represented the 50th
percentile of the 65% to 70% of the dairy herds in the Province
of Ontario enrolled in the Ontario Dairy Herd Improvement for
1996 (66).

Proportion of dairy cattle population by age {in
months)

The number of dairy cattle by age (in months) was based on the
number of dairy female calves under one year of age (490,800)
at 1 July 2001, the number of dairy heifers (473,000) and the
number of dairy cows (1,131,000) (74), and on the age
distribution of more than 492,000 dairy cows in August 2002
which qualified for genetic evaluation under the Canadian
Dairy Network (5). The numbers of calves and heifers from 0
. 1o 27 months were estimated using a mortality rate of 10.8%
for the first two months of age and 2.4% for heifers from
weaning age (8.4 weeks) to first calving (57, 71) and the
number of replacement heifers between 12 to 27 months of

age.

Age-dependent susceptibility of cattle to bovine
spongiform encephalopathy infection

Cattle appear to be susceptible to BSE infection (p) at all ages;
however, young cattle appear to be more so. Young cattle were
estimated to be ten times more susceptible than adults.
Susceptibility declined exponentially with an annual constant
rate of 0.85 after the age of four months to as low as 10% of its
peak value. The susceptibility function was represented by the
equation B(a) = 0.1 + 1.8¢ where a is the age in years (9).
Another model for age-dependent susceptibility indicated a
peak in susceptibility between 6 and 18 months of age (2, 21,
24, 47, 86). The susceptibility function model indicated above
was employed for this input since it provided for the highest
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susceptibility at the time when dairy calves in Canada may have
received increasing amounts of MBM from two to six months
of age. The feeding regimes constituted declining levels to no
MBM use from 7 to 13 months of age.

Consequence assessment

Consequence assessment consists of describing and quantifying
the relationship between specified exposures to a risk agent and
the economic consequences of those exposures. The
consequences of disease outbreaks are associated with animal
losses, production losses, costs of control and eradication, costs
of monitoring and surveillance and trade embargoes and
restrictions. '

The impact of the introduction and establishment of BSE in
Canada would be extreme, based on the animal and human
health impacts, trade impact, impact on industry and the cost
of eradication as exemplified in other countries. The
consequence assessment consisted of a description of the costs
and losses that were incurred in the UK and other countries. It
is unlikely, however, that a BSE epidemic such as the one that
occurred in the UK will ever be observed again.

Direct consequences

Animal health impact

The animal health impact is not a significant fraction of the
economic consequences of BSE, except in the UK. In July 2002,
the Department for Environment, Food and Rural Affairs
(DEFRA) in Great Britain reported that a total of 179,361 cases
were notified on 35,551 farms since 1986 (14). Most of the
herds (63%) affected were dairy herds; 27% were beef suckler
herds, and the balance were of mixed beef and dairy type. The
within herd incidence peaked in 1992 at 2.7% (12).

In other BSE-infected countries, the incidence per million cattle
aged over 24 months ranged from a high of 138 cases in
Portugal to a low of one in Austria in 2001 (64). Cases of BSE
reported by most of these countries consisted of clinical cases
and cases detected by active surveillance of at-risk cattle
populations and herd mates, birth cohorts and the progeny of
BSE cases.

Public health impact

In 1996, the British Government announced a possible link
between BSE and a new variant of Creutzfeld-Jakob disease
(CJD) in humans, similar to BSE in cattle and scrapie in sheep
(44). Variant Creutzfeldt-Jakob disease (vCJD) is a neuro-
degenerative disease similar to CJD, for which there is neither
treatment nor cure. In September 2002, the number of definite
and probable vC]D cases was 138 (127 cases in the UK, six in
France, one in Hong Kong, China; one in Ireland, one in ltaly,
one in the USA, and one in Canada. It has been concluded,
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however, that the patients in Hong Kong, China; the USA and
Canada contracted vCJD while resident in the UK.) To date,
vCJD has occurred almost exclusively in people under the age
of 55, a number of whom were teenagers (61, 78). The cost to
the Department of Health in the UK of staff time spent on
BSE/CJD-related activities during 1988 to 1996 was
approximately £820,000. The average cost per vCJD patient,
estimated by the Economics and Operational Research
Division, was about £20,000 in the UK. Depending on the type
ol care given, this could vary from £6,500 to £40,000 per
patient (70). The losses associated with the premature deaths
of productive wage eamers and other societal losses would be
more significant.

Indirect consequences

Economic considerations

Surveillance, control and eradication cost

In France, the annual direct costs of surveillance, control and
eradication were estimated at approximately €835 million or
€75 per bovine older than 24 months or €2 million per
positive case detected. Testing healthy slaughtered animals to
declare the meat fit for human consumption represented the
major cost (€1.8 million per detected case), although this cost
was mainly passed on to the consumers. The eradication
measures involved the culling of the entire herd of origin of a
BSE case and the culling of any cattle that originated from that
herd. The total annual direct costs of eradication measures
represented 13% of the total costs of control measures (7).

In the UK, expenditure on diagnosis and surveillance reached
a total of approximately £7.7 million from 1988 to 1996. The
removal of suspected cattle or carcasses from a property,
valuing these animals, and the subsequent incineration of their
carcasses cost £44 million over the period from 1988 to 1996.
The cost of compensation in the UK from 1986 to 1996 was
£136.4 million. Other costs, including such things as rent,
utilities, wages and equipment costs, reached a total of
£90.8 million. In addition, there was a dramatic rise in
expenditure in the UK on compensation after the adoption, in
April 1996, of the scheme to slaughter cattle over 30 months
old. In April 2000, the UK Government estimated that the total
net cost of the BSE crisis would be £3.7 billion by the end of
the 2001/2002 financial year (70).

Potential trade losses

Trade impact

On 27 March 1996, the European Commission prohibited all
UK exports of beef and cattle, and their by-products, to all
other EU Member States and to the rest of the world. What had
become a beef export market worth almost £600 million per
year collapsed, leading to severe economic difficulties for those
dependent on it. The European Community partners of the
UK and many other countries, including Canada and the USA,
have banned the importation of all live cattle from the UK.
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Export markets were completely lost (70). In 1995, the UK
exported 77,000 tonnes of beef and veal around the world. In
the year 2000, the UK was forecast to export less than 2,000
tonnes (79).

The rendering industry faced the loss of markets for its major
products ~ MBM and tallow — as a result of the ban on using
MBM in any farmed animal feed and the EU export ban on
British beef derivatives. The slaughtering sector was suffering as
the build-up of unsaleable stocks of product resulted in
significant physical and financial blockages. Temporary
financial measures were put in place for the rendering and
slaughtering sectors to ensure that these key elements of the
meat chain continued to operate. Approximately £97 million
in support was provided to individual rendering companies
during 1996 to 1997 (13).

Impact on industry

The occurrence of BSE in Canada would affect many sectors of
the cattle industry, including farmers, meat processing,
rendering, transportation and distribution, and retail, among
others. It could result in a substantial decline in the
consumption of beef and beef products due to a perception of
risk to human health and safety (1).

In the UK, the economic consequences of BSE to the industry
have been considerable. Complex changes in the economics of
beef and beef products have been experienced by many sectors
of the community, including producers, retailers and
consumers. Over the period from 1986 to 1995, the share of
beef and veal within total meat consumption declined from
approximately 31% in 1986 to 24% in 1995, being mostly
replaced by poultry. Per capita beef consumption also declined
by about 35%, or 6.7 kg per person per year (70).

Risk estimation

Risk estimation consists of integrating the results from the
release, exposure, and consequence assessments to produce a
measurement of the risk involved.

The mathematical model to estimate the probability of at least
one infection for n imported animals was as follows:

PA21)=1-(1- D+ X (@-f)x(Q-£)+fx(-1)
+BxA-DN+R2x -~ f)+fx((l—f)+f><(1—()))))

The risk estimate is based on the expected number of BSE-
infected animals which may have been imported, slaughtered
or died, and whose carcass was subsequently rendered during
1979 101997, and the probability of the exposure of Canadian
cattle to any BSE infectivity An estimated mean probability of
at least one BSE infection of 7.3 X 10~ and a 95% confidence
level of 2.0 x 107 were obtained (Fig. 5). This estimated
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Distribution of the probability of at least one infection with
bovine spongiform encephalopathy (simulation output of the
@RISK® risk analysis software (68} 100,000 iterations of Latin
hypercube sampling)

probability indicated that, according to the scientific evidence
and through computer simulation, 993 times out of a
thousand, there would be no BSE infection in Canada as the
result of the importation of cattle from the UK and Europe
from 1979 to 1997. Furthermore, given this estimate it can be
stated that the amplification and establishment of BSE in
Canada, before the 1997 feed ban and after the 1997 feed ban,
are negligible. The mitigating measures (import policies,
disease control measures, detection systems on the farm and at
staughter plants) that were in place and have been added to
since 1997 further decreased the likelihood of the introduction
and establishment of BSE in Canada. These additional
measures included the MBM feed ban and import bans on the
following items from countries not recognised by Canada as
being free of BSE:

— all ruminants and meats of raminant origin
— all products containing rendered animal proteins
- ruminant SRMs

~ veterinary biological products (containing bovine material).

Risk is a two-dimensional concept involving the likelihood and
the consequences of an adverse event. Although the likelihood
of the introduction and establishment of BSE into Canada is
negligible, the consequences would be exireme.

The sensitivity analysis identified the most critical inputs for
the model. With the rank order correlation sensitivity analysis,
" a correlation coefficient is calculated between the selected
output variable and the samples for each of the input
distributions. The higher the correlation between the input and
the output, the more significant the input is in determining the
value of the output. The tomado graph (Fig. 6) indicated that

the ‘age in months’ input, showing the longest bar and a .

positive coefficient of 0.367, was the most important input for
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Fig.6

Sensitivity analysis (tornado graph of the @RISK® risk analysis
software) of the most significant inputs to the output
distribution

{the probability of at least one case of infection with bovine spongiform
encephalopathy)

estimating the probability of at least one infection. The ‘age in
months’ input was weighted by the proportion of the dairy
cattle population by age. Associated with this input was the
average daily consumption of MBM over three days in kg (m)
and the age-dependent susceptibility to BSE infection (p). The
sampling of ‘age in months’ from one iteration generated the
corresponding value for m and p. Hence, the ‘age in months’
input was the most significant in determining the output
probability of at least one infection with BSE, indicating that
any effort to collect additional data should be directed to this
input.

Two other inputs indicated a much lower level of correlation
with the output. ‘pfl’, which represented the function
assimilating the prevalence of infection by country and year of’
birth, was second in importance with a positive coefficient of
0.077. The number of cattle oral ID_, represented by the input
variable ‘ncoid, |, revealed a correlation coefficient of only
0.024.

Conclusion

The Canadian risk assessment example indicates that the
approach of the OIE Code, Section 1.3., entitled ‘Import risk
analysis’, can be effectively applied to the assessment of risk
factors associated with the occurrence of BSE in a country. A
probabilistic risk assessment is the only approach for
interpreting evidence and data and estimating the probabilities
of a chain of events, actions and states of nature that could lead
to the introduction and establishment of a disease such as BSE
The logical soundness of the risk assessment based on the
principles of probability theory and statistical analysis is
essential. ‘
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nacion de los factores de riesgo ligados a la encefalopatia

References

pongiforme bovina

R.S. Morley, S. Chen et N. Rheault

Resumen

La Oficina Internacional de Epizootias (OIE: Organizacién mundial de sanidad
animal) recomienda a todos sus Paises Miembros que esclarezcan la situacion
de la encefalopatia espongiforme bovina (EEB) en sus poblaciones de ganado
vacuno, para lo cual deben llevar a cabo una determinacion del riesgo vy
satisfacer una serie de criterios de vigilancia de la enfermedad. En el Cddigo
zoosanitario internacional de la OIE estin definidos y repertoriados los
parametros necesarios para ello. Los factores de riesgo que deben evaluarse

- son: el consumo de harinas de carne y huesos por el ganado bovino; la

importacion de bovinos y harinas potencialmente infectados o contaminados por
el agente de la EEB; la estructura de la cabafia ganadera; los procesos de
transformacion de cadéveres y despojos animales; y los sistemas de
alimentacion animal. Los autores presentan un resumen de los mencionados
criterios y factores de riesgo, especificando en cada caso sus principales
elementos. En la segunda parte del articulo describen un proceso de
determinacién del riesgo para ilustrar con un ejemplo la aplicacion de las
directrices de la OIE relativas a la EEB. Se trata de un estudio probabilistico de
los factores de riesgo de EEB en Canada, acorde con los planteamientos de la OIE
en materia de analisis del riesgo ligado a las importaciones. Consta de varias
etapas: identificacién del peligro, evaluacion de la difusién, de la exposicion y de
las consecuencias y estimacion del riesgo. Utilizando un arbol de hipétesis de
riesgo para determinar las probabilidades de difGsion y exposicién, se elaboré un
modelo de todos los acontecimientos que podian seguirse del fallo
desencadenante inicial, esto es, la importacién de bovinos potencialmente
infectados por la EEB. La evaluacion de las consecuencias incluye una
estimacion de las pérdidas y costos derivados de la introduccion y propagacion
de la EEB en otros paises. La estimacion del riesgo, que integra las evaluaciones
de difusién, exposicion y consecuencias, arroja una probabilidad infima de
penetracién y asentamiento de la EEB en Canada, a la par que apunta a
consecuencias econdmicas de extrema gravedad.
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