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Abstract

Bovine spongiform encephalopathy (BSE) has become an important concern in food safety.
Until now, 36 cases of BSE have been detected in Japan. Control programs have led to a
decrease in the annual numbers, and Japan has now been categorized as a "controlled risk"
country by the World Animal Health Organization (OIE), In spite of a worldwide decrease in
the number of BSE cases, sporadic occurrences of atypical BSE cases have been reported. In
Japan, 2 atypical BSE cases were confirmed, A Japanese L-type-BSE (BSE/JP24) has exhibited
transmissibility to bovinized transgenic mice (TgBoPrP) it has a shorter incubation period than
that of classical BSE. Although the origin of atypical BSE is obscure, risk analysis of newly

emerged BSE prions of cattle and humans is required.
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Introduction

Bovine spongiform encephalopathy (BSE) in cows,Creutzfeldt-Jakob disease (CJD) in
humans, scrapie in sheep and goats, and chronic wasting disease (CWD) in cervid are fatal
neurodegenerative  disorders they are collectively known as transmissible spongiform
encephalopathies(TSE) or prion diseases (Prusiner 1991), In BSE-affected cows neurological
signs such as abnormal gait, aggression, and hypersensitivity developed after a long
incubation period (mean: over 45 years). A spongiform change, without any inflammatory
response, is the only observed pathological feature in the brain, There is no available cure
or prevention strategy that guarantees protection against the prion diseases, with the
exception of the BSE control strategy. The nature of TSE agents (prions) has not yet been
fully elucidated, An abnormal isoform of prion protein (PrPSc), which is generated by a
posttranslational modification of a cellular isoform of prion protein (PrPC), accumulates in the

brain of an affected animal. Prions are thought to mainly consist of PrPSc, if not entirely.
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Evidence showing that recombinant mouse PrP can be transformed so as to become
infectious to mice, lends credence to the "protein-only" hypothesis (Legname et al., 2004),
The diagnosis of BSE is based on the detection of PrPSc in the brain (medulla oblongata).
PrPSc accumulation has been observed in the middle to late stage of infection it is difficult
to detect it in the early stage of affected cattle, Furthermore, there currently is no available
test for living animals, BSE was first recognized in the United Kingdom (UK) in 1986 (Wells
et al., 1987). The cause of the epizootic has been demonstrated to be the consumption of
proprietary concentration or feedsupplements contaminated with BSE prions (Wilesmith 1988,
1991). BSE spread from the UK to other European countries, Japan, and North America, To
date,BSE cases have been confirmed in 25 countries this spread may be associated with the
export of contaminated meat and bone meal (MBM), Prior to the occurrence of BSE, no link
was observed between animal and human prion diseases. BSE is the only concrete example
of prion transmission to humans from another species (Collinge et al., 1996; Bruce et al.,
1997). The variant Creutzfeldt-Jakob disease (vCJD) in humans iscaused by the consumption
of food products derived from BSE-affected cattle and has raised the concern for food safety

issues (Chazot et al,, 1996; Will et al,, 1996; 1998; Cousens et al,, 1997).

PrPC and PrPSc

PrPSc, the main component of prions, is generated by a posttranslational modification of
PrPC, which is a cell membrane glycoprotein (Oesch et al,, 1985). The conversion of PrPC
to PrPSc is thought to be the central event in prion pathogenesis. Although PrPCis highly
conserved and shows high homology among many species, its function is still obscure. PrPC
contains 2 asparagine (Asn)-linked glyco-modification sites, and is present in 3 different
glycosylated forms (di-, mono-, and non-glycosylated forms), Conformational differences have
been observed between PrPC and PrPSc (Pan et al., 1993) this provides a link to the relative
resistance of PrPSc against digestion by proteinase K (PK), This characteristic is used to
distinguish between PrPSc and PrPC in BSE diagnosis. After PK digestion, the core fragments
of PrPSc (PrPcore) remain (Bolton et al., 1982) they exhibit different glycoform patterns for
different prion strains (Collinge et al,, 1996; Somerville, 1999; Vorberg & Priola, 2002;
Yokoyama et al., 2007a). The classification of atypical BSE cases is based on the glycoform

pattern and the molecular weight of PrPcore (Biacabe et al,, 2004; Casalone et al,, 2004).

Current status of BSE worldwide

Although over 190,000 cows were confirmed to be BSE-positive (approximately 97% of the
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cases were detected in the UK), annual numbers peaked in1992 (37,316 cases), and since
then, there has been a steady decline (2006: 329 cases 2007: 179 cases and 2008: 125 cases)
(Fig. 1). The recent decrease in the numbers in EU has led to a decrease in consumers'
attention to BSE., World Animal Health Organization (OIE) categorized countries into 3 groups
(negligible risk, controlled risk, and unknown risk) on the basis of the results of risk
analysis, Eleven countries have been categorized as "negligible risk", while 33 countries as
"controlled risk" (May, 2009). A past BSE-free status does not guarantee the "negligible risk"
status this status is granted only on the basis of the findings of surveillance and risk analysis

(OIE, 2008a).

vClD

Further, vCJD has been confirmed in over 200 patients (approximately 80% of the cases
were in the UK) the infection may have been caused by the consumption of
BSE-prion-contaminated beef, Along with the decline in the number of BSE cases, the
number of the vCJD patients has also declined. Eradication of BSE might arrest the
cattle-to-human transmission, However, "human-to-human" transmission of vCJD has been
reported via transfusion(Llewelyn et al., 2004; Peden et al., 2004). Prions are resistant to heat
and disinfectants (Rohwer, 1991), and it is difficult to inactivate them completely. In EU, in
addition to transfusion, improper sterilization of medical instruments is also suspected to have
increased the risk of vCJD transmission, Although, BSE issues in the cattle are gradually close

to the end, BSE-related issues have still remained,

Classical BSE and atypical BSE

Most BSE cases showed identical pathology and were thought to be caused by a single
prion strain (classical BSE: C-BSE) (Wilesmith et al,, 1991). However, recently, different
phenotypes of BSE have been reported in Japan (Yamakawa et al,, 2003; Hagiwara et al.,
2007), EU (Biacabe et al,, 2004; Casalone et al,, 2004; Buschmann et al., 2006; Jacobs et al,,
2007 Polak et al,, 2008) and North America (Richt & Hall, 2008), mostly among aged cows
these forms are referred to as atypical BSE. Currently, atypical BSE is classified as H-type
and L-type, depending on the molecular weight and glycoform pattern of PrPcore,
Furthermore, 1 atypical case (H-type) harbored a PrP amino acid substitution, which
corresponds with that in human familial CJD this raised the possibility that the disease could
occasionally be genetic in origin (Richt & Hall, 2008). The origin of atypical BSE remains to

be determined; however, it is known that both phenotypes (H- and L-types) could be
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transmitted to cattle, experimentally (Lombardi et al., 2008; Buschmann et al., 2009). The
virulence of atypical BSE against cattle, and prion distribution in orally-infected cow are still

obscure, To evaluate their risk to humans, more scientific knowledge should be gathered,

Current status of BSE in Japan

In Japan, 36 cases of BSE-positive cattle (including 2 atypical cases) were confirmed (Fig.
2). The numbers had peaked in 2000, but have been on a decline since then. This led to
the assumption that BSE control programs were functioning effectively and that BSE was
under control, Currently, Japan is categorized as "controlled risk" country by OIE. BSEpositive
cows are classified into 3 groups by their year of birth as follows: 19951996, 19992002, and
others (Table 1), It was thought that the asymptomatic cows of the 19951996 cohorts for
MBM production might be responsible for BSE-positive cases which were born during
19992002, This indicated that if 1 indigenous BSE-positive cow was detected in a country
(Japan in 2001), then an affected cow of the same age and the subsequently affected-cow

were already in existence,

BSE control programs in Japan

BSE control programs are aimed at prevention of the following: 1) cattle-to-cattle
transmission and 2) cattle-to-human transmission of BSE prions, The important steps
undertaken under the program are as follows: (i) elimination of risk of BSE from import, (ii)
elimination of BSE exposure risk, (iii) eradication of BSE-affected cows,and surveillance, To
be more precise, (1) ban on import of live cows and animal feed from BSE-positive
countries, (2) ban onruminant-derived feed, (3) prevention of cross-contamination from
ruminant-derived feed to other products at the feed mill/factory, (4) detection of BSE-affected
cows by tests and eliminating the carcass from BSE-positive cows, (5) removal and
elimination of specified risk materials (SRM), (6) prevention of cross-contamination during
meat processing, and (7) ban on import of beef from unevaluated BSE-risk countries are

some of the steps that are undertaken as part of BSE control programs,

BSE test program

Presently, BSE testsare conducted for healthy slaughtered cows agedover 21 months (over
1.2 million cows per year), and all dead cows aged over 24 months (over 90,000 per year).

As shown in Table 1, the number of BSE cases in Japan has decreased since 2007, and it

286



represents the effectiveness of the ban on feed, which was introduced in 2001, immediately
after the identification of the first indigenous case of BSE. The effectiveness of BSE control
programs can only be ascertained over a long period of time because of the long incubation
period of the disease. Like other countries, Japan may be on the verge of eradicating BSE.
However, the sustained implementation of control programs, even when no positive cases are
detected, is required to confirm the eradication of BSE. Cost-efficient and effective programs

should be introduced for continual surveillance,

BSE diagnosis

BSE-affected cattle exhibited the following clinical signs: hyper-sensitivity, aggression
abnormal gait in the terminal stage of the disease (Schicker et al,, 20006), along with
spongiform changes and accumulation of PrPSc in the brain. Since there is currently a
worldwide decrease in the incidences of BSE, it may be difficult to diagnose the disease on
the basis of clinical signs alone, Laboratory tests are necessary for the detection of BSE,
particularly in the pre-clinical stage. In BSE-affected cows, PrPScaccumulation is mainly limited
to the central nervous system (CNS) therefore, tests are performed on the tissue of the obex
(medulla oblongata). Many commercial kits are available for diagnosis of BSE (Moynagh &
Shimmel, 1999). Most kits are based on enzyme-linked immunosorbent assay (ELISA) to
enable large-scale surveillance. The remanents of PrPSc or PrPcore in PK-digested samples are
captured for detection by anti-PrP monoclonal antibodies (mAbs) (Grassi et al., 2001; Deslys
et al., 2001) or ligands (Lane et al., 2003) specific for the prion. Western blotting (WB) and
immunohistochemical (IHC) analysis are used as confirmatory tests for BSE (OIE, 2008b). All
available BSE tests are postmortem diagnostic procedures and are applicable only to brain
tissue. Since PrPScaccumulates in the CNS and some peripheral nerve tissues only during the
middle-to-latter stages of disease, none of the BSE tests can detect the affected cattle in the
early stage of the disease., To address this problem, tissues that could harbor BSE prions are
defined as SRM and separated from BSE test-negative cattle to avoid their consumption by

humans.

SRM (specified risk materials)

SRM removal policy is an important part of control programs and is responsible for a
substantial reduction in BSE risk. SRM have exhibited or have been assumed to account
forsignificant amounts of BSE transmissibility in affected animals, The definition of SRM differs

slightly in every country (Table 2), In Japan, head excluding tongue, cheek meat (brain, eye,
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trigeminal ganglia, and tonsils), spinal cord, vertebra, and distal ileum of cows of all ages are
classified as SRM. These tissues are destroyed regardless of the result of the BSE test and
excluded from human consumption. The criteria for SRM should be reviewed on the basis of

the most recent scientific knowledge, along with risk evaluation (Masujin et al., 2007).

The characterization of Japanese L-type BSE

In spite of the decrease in the number of C-BSE cases, sporadic occurrences of atypical
BSE have been reported. In Japan, 2 atypical BSE cases were detected, The first case,
(BSE/JP8), was a healthy slaughtered young heifer (23 months old) (Yamakawa et al, 2003).
ELISA test showed the weak positive in this case. A different glycoform pattern of PrPcore
was detected by western blotting, almost limited to the obex, However, PrPSc and
spongiform changes were not detected in immunohistochemical and pathological tests. We
could not confirm the transmissibility of PrPSc in transgenic mice with overexpression of
bovine PrP gene (TgBoPrP) (Yokoyama et al,, 2007b). In contrast, the second case of
atypical BSE in Japan (BSE/JP24) was identified in a 14 year-old cow (Hagiwara et al., 2007)
this case showed the transmissibility in TgBoPrP mice. The incubation period in TgBoPrP of
BSE/JP24 prion was shorter than that of C-BSE, Different glycoform of PrPcore was conserved
during passage. Wild-type mice were susceptible to C-BSE prion, but not to BSE/JP24 prion,
The different PrPcore characteristic was conserved during mouse passages of BSE/JP24, We
concluded that the BSE/JP24 prion is different from that of C-BSE (Masujin et al., 2008). The
analysis of prion distribution in BSE/JP24-affected cattle is necessary to evaluate the risk of

atypical BSE,

Conclusion

The effectiveness of the control program can be ascertained only over long durations
because the incubation period of BSE is long and no tests are available to detect this disease
in live animals. Continual surveillance and control programs based on risk analysis, even no
positive cases are detected, for the eradication of BSE, and further maintain the guaranteed
BSE risk status. Risk analysis for the occurrence of atypical BSE should be performed to
evaluate the risk from newly emerging BSE prions., In order to prevent future outbreaks, BSE

control programs should not be withdrawn without careful consideration,
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Introduction

A3 A A F(transmissible  spongiform  encephalopathy: TSE) 2-& prion disease2til A
UTH (Prusiner 1991). BSEo| Ad AEL 4~54d ole] FEVE B ¥ v B3, 347,
Rk 22 ABSEE Btk 5A4HQ] Wl 2718 od ¢ vheE YEhuA] tow
H7b g er Wt Aot BSE §A strategyE Wile prion &S e =
Hel Aiol} AHE glenl, ok TSE agenipriomel o] F25 29T + g

BSE] Ad FELS prion ©MA cellular isoform(PrP9)e] FE T
modification)dl] 2]3] TFE0]|E= prion T¥A ] v A isoform(PrP™)o] Mo ZHEr} Prione
F2 Ptz TASOANGL AZHET, FAAAZY P92 b th9sd] AGAE 2E &
IAE HMEE F AeS HAFe S7= “protein-only" Mo FE& HolErt (Legname et al.,
2004). H(QAF)AA PP e AEEHW BsEel] Atk Add S vk prpve EAe 9]
S710lA BTl BFEM, Z7]ele= Fofslr] offu Ayt AAl HolSle =l AT
T s A EASkA] @k BSET 1986 F=(UK)OA A5 Selskis (Wells et al,,
1987). 3] ARl BSE prione] 24¥ Al H7HeS ARl AsEE o] #H Zo= ¥
S (Wilesmith 1988, 1991). BSEx= FollA o8 #FH I7FE, 48, Fr= Ao
HAZEA 257R= oA ER1EAt. o] 2 ¥® SFFE AlS(meat and bone meal: MBM)®| %
I #do] 9l Aotk BSEZF YERy] Hols SEF AR prion diseaseAto] o] d7fAde] vt
AHA &}t BSEZF st BHetetA tE FolA AFe® prion A3t doju= Ab
dlojt} (Collinge et al.,,1996; Bruce et al, 1997). A}gre] varient Creutzfeldt-Jakob
diseasc(vCID)= BSES] el Lol feldt AES vold Hall Ho] NEA A Fa v
ALE2 &3t} (Chazot et al,, 1996; Will et al., 1996; 1998; Cousens et al., 1997).

PrP<Q} Prp*

Prion?] F& TALES PP AETe gekwEel prpte] dEF Wy
modification)ol] ]3] ¥HEo] Zt} (Oesch et al., 1985). PrP oAl PrP*2 o] W3to
o @yelgta AZEC. P 4R @ wEdn @e 5 Aol ke 4¥4
(homology)& Rz EFsn I 7% okF A g pPE T A9

Z 3, 3709l B glycosylated form(di-,
mono-, non-glycosylated form)o. 2 ZAJskch PrP2} pPrP™ Alo]el conformational Z}o]7} #H7
HEd(Pan et al., 1993), o]& PrP*o| proteinase K(PK)S] Zsle] Azl Agde ztos
omjgit}, o] 54 BSEE Jdtd u prpCe} prp* S TR w §838lch PK A3t § prp™o
A4l ZZH(PrPcore)2 EAl E=dl (Bolton et al., 1982), th& prion F(strain)&= T2 glycoform

patters ZF=t} (Collinge et al,, 1996; Somerville, 1999; Vorberg & Priola, 2002; Yokoyama et
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al., 2007a), H]AE BSE #Ao]2eo] EFi= glycoform pattern®} PrPcore®] EAHS 7|Fo02 3l

o} (Biacabe et al., 2004; Casalone et al., 2004)

A A MAO BSE At

190,000m}2] o] el a7F BSE-FA(Flol=e] o 97%7F F=elld FAEHAmeR SIEHIA
RF, 1992130 peakol] ©3}iL(37,316 Alo]X) L o]F BT FEE] gl el gk (20060 329 Al
o]2s; 2007: 1797A10]25; 2008: 125 Alo)2)(Fig. 1). <& EUS A A E AH|Abe] BSEe|| tish
AAE o857 At AAIEEEA7]F(World Organization for Animal Health, OIE)+= ¢
A Ays 722 M I7FES 3709 IF(negligible risk, EAlled risk, unknown risk=
A7 Qlg, SAE 9, s vz EFFLE 117] =717} “negligible risk’2 7%
. 337 7= “BAlled risk’ 2 ER{EATHMay, 2009). ¥4 BSE-free AE] STEAL “negligible
risk'2tal 253 4 glon, o] Adele 224 FA(surveillance)9} 18 H7HE SalATE 25

4 JUTHOIE, 2008a).

o

L ox

l-lDi

1992 |---| 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 Total
EU 36[{---| 1,010/ 1,032 772 529 327 199 96 11 5,752
UK 37,280(---| 1,202 1,144 611 343 225 114 67 10| 184,551
USA 0f--- 0 0 0 0 1 1 0 0 2
Canada 0f--- 0 0 2 1 1 5 3 1 14
Japan 0)=-- 3 2 4 5 7 10 3 1 35
Israel 0)=-- 0 1 0 0 0 0 0 0 1
Total 37316f---| 2,215| 2,179| 1,389 878 561 329 169 23] 190,355
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T, vOIDE 2007 o] gkat(Alo]=9] oF 80%7F FTelld ERIEHAI) NN ERAHAH. 7
@2 obul BSE-prionel] @ AE Aa7|E AH|[SHHA] dolwts Zloltd. BSE Alo|xrt FolFd
w2t vOID$EARS] At ZHAERitt BSES] mbdo] A-Alghe] HutE ks Aotk &Rt
vCDe] Al-AlEe] A= FEE SSAME dojdttn HuEHYh (Llewelyn et al., 2004;
Peden et al., 2004). Prion2 &3} AZAd AgAS Holil (Rohwer, 1991), YA 3] B3} A
71715 olHth. EUCX = ol o3k Hupint ofue}, Fergo FXH™E Hi %3k vCID
Aute] S ST AeR oilgith, oA BSE ol Ak o8 3
#AHE olfre ofH3] Holith

o

() A2 BSEQ H|MHE(FE2H) X BSE

HEE2] BSE Alo)x= TLsE Wl s WS Holi ©Y prion F(strain)( classical BSE:
C-BSE)oll oJ3l] @Atk Azt = o]z gk} (Wilesmith etal., 1991). SFA|WE 2o t) i =3¢
oA & FEdFP o] BSEZ} UE (Yamakawa etal,, 2003; Hagiwara et al,, 2007), EU (Biacabe
et al,, 2004; Casalone et al,, 2004; Buschmann et al,, 2006; Jacpbs et al,, 2007; Polak et al,,
2008), H1] (Richt & Hall, 2008)°|A] HIEEH], o] formS H|HE BSEFL ghc}h, FH Lo,
A3 EAEF} PrPcore?] glycoform patterol] €3] BSEZ}F H-typed} L-typel 2 £/ EH AT 7
o7k, vlHE BSE Alo]xF dhbi=(H-type) PrP amino acid 2|8ke] dojufa] Alghe] {70
gD2F AR, o)A o] HAWo] mwulE FHH VHdS M ThsAdel =S vl g
(Richt & Hall, 2008). H]d¥ BSE®] 7|9l AAHJA HFHo=2 7 FHFY( H-, Ltype)
E o A2 AgE F£ de =, , 2008; Buschmann et al., 2009),
2ol A HIHE BSES] WA 74 ZHelE AolA priond] EE= o] WeehA| ), Ale
gl 71A= S134S H71sh7] AsiMe= o FehAQl A o] §lojofsitt,
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QUROJA BSEQ| 32| Atst

A oA, 36 A o] 3 A 2 Z3hHe] BSE-YA-¢7F Sl 2006136 peakel] &
AN 2 o)F 2 7FadEta o, o] AL BSE A Teao] g3 o R 7)%s| e i BSE
7V A shell vt 7T 4 ok HE dEL OIEY] 2J3) “controlled risk" I7FR 5
ATk, BSE-Y4-¢ = Hold dxel wet 3 IFo = oo} o] #EF Hrk 1) 1995-1996, 2)

=

1999-2002, 3) 1 9] (Table 1), MBM& RFE==U] 2291 1995-19962] oA F/4-& Holx| ¢
£ 2E0°] 1999-2002 Atolol Eloldk BSE-%Ad-$-o dglo]l HAE Holgt AztE). ojAe ek
o2 FlotE™ (Japan in 2001), & dAge] Ho 4

b uerelA @ kel AedE b BSE-RAO
2o} ofolA el A ASo] ofn] EAFE viehdth

RO
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C-BSE ical

95-96 99-02 chers g Total
2001 3 3
2002 2 5
2003 2 1 1 4
2004 3 2 5
2005 3 4 -
2006 9 1 o
2007 2 1 3
2008 1 .
2009 1 1
Total 13 20 1 > 36

QE0j|AM2| BSE £ =24

2 ol AFES odWskeE ZE EXRE A ok 1) & &R BSE
prion 3}, 2 AFg o 29l BSE prion A3, Z2ae| ohx WA FHe ] T3k dA= of
#o} Aot (1) ooz <lgk BSEY @Al AA, (i) BSEol =2 &4 A7, (i) BSE
of ddl &E9] ¥whEY HA|(surveillance). © ARAI3] Eo7F B, (1) BSE

Atge] 9o T4, 2) WEEE U AR T4, 6)“?%

e & AEE Atole] A o, (4) testE T3 BSEe| A

A 9o wA AA, 5) EFATEZ (specific risk material: SRM)] viAIe} A A, (6) =
.

BSE 5| E:?J_:l%l
/\

P Ftol Ao}
B o) AbeolA
9 25 Fohlln

l‘

[
x;

= 32

f r1r

ON

BS

es!

19}, (7) BSE risk H71E Wx] &&o m7lo|A e Aa17]

T4 (meat precess)o|A 2} 2 o
o= Pzl GA

o]
FA o] BSE 54 Tzae] B

N
)
% o}l

4

BSE test =24

A, BSE testi= 2170 & oo 1Ag =59-(uid 1,200,0000k] oheh 2470 & o]
o] o 20hd 90,000mt] oS tido® FEjFh Table 104 Hojx] &= ARox9
BSE Alo]2E= 20074 ol FrAd|a Qlal, ol AHF AolA BSEZF A& A" FA] 2001
ol =gst AFRE FAS o] ARV} S-S YUERdTh BSE T4 Z2adle] a9 o] A

r$£

[o

el 21 AE7) WEe] oW skte] A Folof vk Sl 4 glrk. vhE Fvbel mRbAR o
2o BSES wEsh] Aol 74 shalrh S A Aol2v) shetslA] siriehi Bsee] w
He  golsly] YsiNE BA Zzade] &l gl aF Hih A&HA A
(surveillance)2 )& H]&-F&H ol FAol Tza:o] welyolo}l dl}.
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BSE RICt

BSES|l A Ay thgo] 4TS Btk AW wrld IHwinky, 344, HAY B
(Schicker et al., 2006), ¥<] W Wsle} 37 ¥ PP*7} %‘?—ﬂ%u}‘ A A MAHeRE
BSE9] ®HA¥o] FHA7] el ddFANEE: TVxE AW 2 o] OB A E HET
53] Z-A’d(pre-clinical) @A BSEE &1lst7] $Jsid AdA HAAF B83sitt, BSEo| A=

= PrPYEH0] F2 F32174 A (central nervous system: CNS)ol| Z8hE]7] wjio] 4o HIA
(obex) Z2 o8 ZHARGITE o]n] &3t oI3l= oY kit® BSES] ete] 7hs38tt; (Moynagh &
Shimmel, 1999), thHE¢] kity= enzyme-linked immunosorbent assay(ELISA)S 7|20 2 3jA]
9 ZAl(large- scale surveillance)”} 7}s3lt}. PK-digested sample o] 4] PrP* &2 PrPcore
ol Eo| anti-PrP @A EFE8A(monoclonal antibodies: mAbs) (Grassi et al., 2001; Deslys et
al., 2001) 32 prion o] 5o]&¢2l ligand (Lane et al., 2003) o oJ& ©A|%o] &eld 4= 3t}
BSEE &335}7] ¢sfr= Western blotting(WB)Z} immunohistochemicalIHC) #24-& o]-&3it}
(OIE, 2009b). BE AME7Fs3 BSE AAPHS  ARS Xdk 3ol & x2S o]&3fokrt 715
sk PPk Al E71004 T Apolel CNseh W wEAR 2Ae] 2457 el 2
of Aglojx %7] TAlZtA oW BSE HAPHo|ZE © Sl = gith o] EAIEE A
218l BSE A 57904 BSE priono] X3 F e ZZE(SRM)E 234 AlEEC] ol&

avlahx) 2= sk gleh,

o mlm

SRM(specific risk material)

SRM AA AAe FAl Zzade] Fag FRolv BSE 43S
shch. BsEo] W FEe SRME BSE A94S 23 vty 2]
SRMS] Aol BE F7bold b4 therh(Table 2). ARAHE
g rje), B 4G, AARE, 99), A4, 25, 84 9915 sRMee FRekn gt o 24
Eo BSERA ol guglo] salso] Algte] AHH o= Aud 4 g Shar glek. skuo] e
NFE b Ao HeE At 08 BAE Bt Aol Ik (Masujin et al., 2007),

Table 2, WA|E SRM R°F (January 2009)

cattle EU USA Canada Japan

skull(including brain and eyes) »12 months »30 months »30 months all ages

tonsils all ages all ages »30 months all ages

spinal cord »12 months »30 months »30 months all ages

vetrebral column »30 months »30 months »30 months all ages
intestines and mesentry all ages

diatal ileum all ages all ages all ages

skull @ including trigerminal ganglia in US, Canada, and Japan,

vertebral column : including dorsal root ganglia

intestine : infectivity in the distal ileum (particularly associated with Peyer's patch) was confirmed in
experimentally affected BSE cattle in the early stages of incubation. Immunohistochemical
tests have shown the presence of PrP™ in the nervous plexuses of the intestine,
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Japanese L-type-BSEQ| E4

£ enrodml B]AE BSE 7o]27 :@}gﬂgiu}, A WA Ao ~(BSE/JP8)E AdEta ofd vH
(23 month old) =299t} (Yamakawa et al., 2003). 39 ELISAZAA} A] okl kXS H
t}. Western blotting 7AA} A] thF-& obexoll =8+E|ojA] t}E glycoform pattern®] PrPcoreE
A glolth. AN HC A B AAE B ] Mol ppioh AHy wsE
28k = QJRAT}. bovine PrP gene(TgBoPrP)S Id Al7l HA A np9-2oA PrP* o] A A
golst 4= QIY} (Yokoyama et al,, 2007b)., ¥HHZ F WxA H|ZHF BSE AHolx
(BSE/JP24) = 149 H] =8 oA ==l (Hagiwara et al., 2007), ©] AH-$E TgBoPrP
wh9mola) prpte] AP B8 9lgith TgBoPrP vh-rolA BSE/JP24 prions] 7]
C-BSE prione] FE7|Ht} #ohth ©E glycoform®] PrPcore’} Alth#d Fob #A&FHAC) .
Wild-type PF$-22= C-BSE prionolli= 7448 2ol Wb BSE/JP24 priondls THAdS HolA|
BUTE. TE PrPeored] SAL BSE/JP24] mheA Al w9 fAEd= AHelth  fEle
BSE/JP24 prion®} C-BSE priono] A& tt2rttx A2t} (Masujin et al., 2008). BSE/JP240]l
A% 2004 prion ¥E ¥Ao] ¥IY BSEe] A1PE Wl et

C-BSEQ] #lo]x = 7+a3lxm Auk, v A3 BSEe] Ahdzo] ¥llo] B uEw Q). ?4_101]*1
} 7
o] A

Mo ¥e rf

O'_L:

o

Z2E

BSES] E7|7F Aal, Aolle FEolA BSEE sk 7|&o] §l7] wiitol BSESA
aHe oM Agto] At Zojof 1 3IE HrFE 4 Yl BSE v¥FEI} guaranteed BSE risk
B0E el BSE P4 Aolxh UEhiA @vehe 9194 %S vigom A% A
(surveillance)?h EATZIREG Aokt ® AEA Uehbn Qe wdE Bsee] WS
9% 9194 BAo] Aol Aokaith, stom BsEe] WAL olds7] SlSIH BSE $A mza
2 S| alg glo] H3jHojM= ¢ Hrh
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