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Abstract

The transmissible  spongiform  encephalopathies (TSEs) disease group are fatal
neurodegenerative disorders affecting a wide range of hosts. The group includes kuru and
Creutzfeldt-Jakob disease (CJD) in humans, scrapie in sheep and goats and Bovine
spongiform encephalopathy (BSE) in cattle, The exact nature of the infectious agent involved
in the transmission of these diseases remains controversial, However, a central event in their
pathogenesis is the accumulation in infected tissues of an abnormal form of a host-encoded
protein, the prion protein (PrP). Whereas the normal cellular protein is fully sensitive to
protease (PrP*™), the disease-associated prion protein (PrPY) is only partly degraded (PrP™),
its amino-terminal end being removed,

BSE was first reported in the mid-80s in the UK. Ten years later, a new form of human
prion disease, variant CJD (vCJD) developed in the wake of the BSE epidemic, and there is
now strong scientific evidence that vCJD was initiated by the exposure of humans to
BSE-infected tissues, thus indicating a zoonotic disease, However, the ban on the feeding of
animal-derived proteins to ruminants, and the apparent lack of vertical transmission of BSE,
have led to a decline in the incidence of the disease within cattle herd and therefore, an
assumed decreased risk for human contacting vCJD. The origin of the original case(s) of BSE
still remains an enigma even though three hypotheses have been raised. Hypotheses are i)
sheep- or goat-derived scrapie-infected tissues included in meat and bone meal fed to cattle,
ii) a previously undetected sporadic or genetic bovine TSE contaminating cattle feed or iii)
originating from a human TSE through animal feed contaminated with human remains.

A host cellular membrane protein (PrP%), which is abundant in central nervous system
tissue, appear to be conformationally altered in the diseased host into a prion protein (PrP™).
This PrP™ is detergent insoluble and partially protease-resistant (PrP™). The term PrP™ is

normally used to describe the protein detected after protease treatment, in techniques such as

Western immunoblotting, and enzyme-linked immunosorbant assay using fresh/frozen tissue,
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Immunohistochemistry may performed with formalin-fixed tissues. Also, clinical signs of the
BSE are one of the major diagnostic indicators.

Recently, atypical forms (known as H- and L-type) of BSE have appeared in several
European countries, Japan, Canada and the United States. An unusual case was also reported
in a miniature zebu, The atypical BSE fall into two groups based on the relative molecular

res

mass (Mm) of the unglycosylated PrP™ band relative to that of classical BSE, one of the
higher Mm (H-type) and the other lower (L-type). Both types have been detected worldwide
as rare cases in older animals, at a low prevalence consistent with the possibility of sporadic
forms of prion diseases in cattle, This raises the unwelcome possibility that vCJD could
increase in the human population.

Now, active surveillance program against BSE is going on in Korea. In regional veterinary
service lab, ELISA is applied to screen the BSE in slaughter and confirmatory tests by
Western immunoblotting and immunohistochemisty are carried out if there are positive or
suspect in the screening test. Also, the ruminant feed ban is rigorously enforced. Removal of

specified risk materials such as brain and spinal cord from cattle is mandatory process at

slaughter to prevent the infected material from entering the human food chain,
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o] glycosylation sites (amino acid 1929} 208)2 7}A|™ N-terminal ©f signal peptide2}
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7}AH | amino acid 1903} 225 Alo]7} S-S Asto g AZAEo] ot (Y 1),

CHO CHO
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OR PK resistant fragment
1 24 54 103 242 264
190 7> 225

Octapeptide repeats of PHGGGWGQ
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35000 | Mammalian — e
30000 MBM Ban
20 - 20
25000 Feed Ban
20000 15 wmBSE
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SBO: Specified Bovine Offals (brain, spinal cord, thymus, tonsil, spleen and

intestines from cattle older than 6 mounths of age), MBM: Meat and Bone Meal
(protein residue produced by rendering)
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"] CDC (Center for Disease Control)e] o] w=w, 1996d Hx Hi1¥H vCD+= 200743
17EA] 117H=0llA & 20078 ¢] ka7 HuEQdey, glfollMs o]eh e WE ARo|=IE-of
FHe BHus giglov by ARo|=HE-ofFH el WA AAe|ERe] T wEd,
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2 27 duteo] Aol Mg Aoz At AEHAL dojubA] ke 37 A
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vzt v=, Ay, dE A H-type ale Ltype &e#lA 9li= H]AE BSE (atypical BSE) 7} Xl

AoA o= AbgtellA ©E FHevCD 7t A TS AARRL JUth ol ZE
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BSE 5ALTEZA ((Specified Risk Material ; SRM)] HA3F A A} 4] PRNPH-ZA}F
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HAZA A AAAQ] FEe] dAFSe IA|FIAET (OIE, World Organization for
Animal Health)9] BSE A EAo] wl=H 1986y A=A HE2= Hl-/\go] oly o]F £
242 9 olzehel v At AR B ugER oiRe EHskel £ a7jReN LA
ol A AAIF g oF 199k 7o) BSEZF WHAEIIAL, o]F =ro] o 181:} A olAL xAE 1
glom, dXol AL 2001d HxZ WASH ol AR 33HA BSE o] ol mu).
gk, Aurhel vl A= 2003dFE BSEZE A wel d AAl o= 57tE BSEERRE A
a4 grgol BAHULE (& D).

F.1L 9= 9 Ve I7kdA e A 3 0 A
F7HE= ‘98 ‘99 00 01 02 03 | 04 | 05 | 06 | 07 | 08 | 09
;= 3,235 | 2301 | 1443 | 1,202 | 1,144 | 611 | 343 | 225 | 114 | 67 | 37 4
7] 6 3 9 46 381 15| 11 2 2 0 0
ek 0 0 0 0 0 2 1 1 5 3 4
A= 0 0 0 2 4 7 8 3 2 0
dul= 0 0 1 2 1 0 0 0
A= 0 0 0 1 0 0 0 0 0 0
ZPx 18 31 161 274 | 239 | 137 | 54 | 31 8 9 8
=9 0 0 71 125 106 | 54 | 65| 32 16 4 2
agx 0 0 0 1 0 0 0 0 0 0 0
ofdA= 83 91 149 | 246 | 333 | 183 | 126 | 69 | 41 | 25| 23 5
o] Az}l 0 0 0 0 1 0 0 0 0 0
olgzjo} 0 0 0 48 38 | 29 7 8 2 1
qy 0 0 0 2 4 5 71 10 3 1
2R = 0 0 0 0 1 0 0 1 0 0 0 0
1t =1=A 2 2 2 20 24 | 19 61| 3 2 2 1
Zac 0 0 0 0 4 50 11 19| 10 9 5 4
=57 127 159 149 110 86 | 133 | 92 46 33 14 18
& =uly)o} 0 0 0 5 6 2 7 3 0 1 0
&2 o} 0 0 0 1 1 1 2 1 1 1 0
29|91 0 82 127 | 167 | 137 | 98| 68| 36| 25
249l 0 0 0 0 0 0 0 0 1 0 0
292 14 50 33 42 24 | 21 3 3 5 0 0
u| = 0 0 0 0 0 0 0 1 1 0 0

(OIF A2, Mar 31, 2009)
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