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Abstract

Bovine Spongiform Encephalopathy (BSE) is an extremely serious and deadly epizootic
disease, mainly spread throughout the United Kingdom. It has caused a tremendous economic loss
and up to a million cattle have been slaughtered in order to eradicate BSE. Moreover, extensive
studies show, BSE could pose a risk to human health and possibly life also. Bovine spongiform
encephalopathy is one of the transmissible spongiform encephalopathies (TSEs) with prion protein as
the proteinaceous infectious particle, causing damage to the central nervous system (CNS) and death in
the final stage. Vacuolation of cerebrum and cerebellum are evident, coupled with plaques and scrapie-
associated fibrils (SAF). Epidemiological studies point to contamination in cattle feed. Changes in the
manufacturing procedure of meat and bone meal for bovine consumption has worsened the
transmission risk factor. Prion protein may accumulate in blood, nerve fibers or lymphoreticular
organs of the BSE cow before invading the CNS. Originally, only brain, spinal cord and retina were
identified as possible prion sources. At the present time, the Spongiform Encephalopathy Advisory
Committee (SEAC) is waiting for the results of innoculation of BSE infected meat, milk and
lymphoreticular organs in calves, which is experimentally tested to be 1000 times more sensitive than
in mice. Our report also includes BSE chronological events and control measures in some countries.
Diagnostic techniques and the possible treatment ideas are also mentioned.

Creutzfeldt-Jakob’s Disease (CJD) is one of the fatal human diseases involving the CNS.
Lately, a new variant of CJD (nvCJD) has been reported and has been found to have different in
clinical signs and neuropathological lesions than the known CJD. Western blotting technique has
proved that the causative agent of nvCJID is similar to BSE, not the sporadic CJD. Exposure of nvCID
individuals with BSE prion protein is postulated. Organ, dura matter and retinal transplantation
including brain surgery with contaminated equipment can transmit CJD, especially to those groups of
people with homozygous gene at codon 129. Apart from this, there are 90 (1985-1996) and 54 (1989-
1993) CJD cases treated with growth hormone and gonadotropin (human-derived) reported. Also the
World Health Organization concluded early in 1997 evidence of a CJD causative agent in plasma of
the experimental mice. Precautions should be taken in procedures involving blood transfusion, organ

donation from individuals with a history of hereditary nervous disorders and those who have been

treated with growth hormones or gonadotropin.
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maen 1 Snnulaiilulsa BSE luilszmeaengg

Country - 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996®

France 0 0 | 0 0 5 0 1 4 3 6
Ireland (Rep. of) 0 0 15% 14® 17 18® 16 19 16® 10
Portugal 0 0 0 g 1¢ 1 3¢ 12 14 5
Switzerland 0 0 0 2 8 15 29 64 68 28
United Kingdom (U.K.)

Great Britain 132 1,910 6<863 12,829 22,613 34,712 36,271 25,578 15,453 3,672

Northern Ireland 0 3 | 30 100 170 333 487 363 170 48

Jersey 0 1 4 8 14 23 37 22 10 1

Guernsey 4 34 52 83 75 92 115 71¢ 44 13

Isle of Man 0 6 6 2 67 109 110 55 33 2

Total UK. 136 1,954 6,955 13,042 22,939 35,269 37,020 26,090 15710 . | 3,736




mung
(a) Data for Ireland : as of 1 May 1996
Data for France : as of 13 May 1996
Data for Portugal : as of 14 May 1996
Data for Switzerland : as of 3 May 1996
Data for United Kingdom : as of 3 May 1996
(Except for Northern Ireland : data as of 30 April 1996)

(b) includes imported cases : 5 in 1989, 1 in 1990, 2 in 1991 and 1992, 1 in 1994 and
1995
(c) Imported cases

(d) includes 2 cases confirmed on Alderney
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AU (control) 1dthuidluTsa 13 ¢ @3%) Falianuuandiedu 9.6% TRdnisdfgnisadan
ANUFOIUIININ 5.1-142% wangwAdnylunmsuns lsannuiTalaoese fo A1ALIVES
anTnfvziiulsn BSE vnuifuiiulse BSE szqefigadiognTniialndfunaifinilauassoinms
a v a ] o ¥ g a A . 9 <4 <4 a
BSE AnuAudsmaRugnssui hds Tsandluilatoddy  Fodesimsfnuidennudumls
- o & Aoga a ( 1 e 3 P YR .
493 PrPgene M3 gene o q Wildniwanenisuwslsanielwenisidiulsn oliihs genetic
A S . ]
markers ¥awan1sfAny19z IAARLAIY The Veterinary Record SEAC TAvunumq1391 nanisfinu
: ny 1 o i a 4 a 4 . .
adell i aonndpafiumsAnyl case control  MANUWEIELA.A.1995  efnyalay Epidemiology
«): 3 3 da v ¥ 3) o Juﬂ A, & Y
Dept, CVL mazmsanmasaiulflafifamondahulfemissindafifsade iissiniula
° kY Py Y 1 ) a d @aa a <
uunvdnguhitfoddglunams Isanawiln  Taskanisansizineataianumdssgeis
13% (Veterinary Record (1995) 136, 312-318) uazfivieswanladnyidednonmiumsunslsa
- ' ¥ ' J o Jd iy y
vinidan Tavhimuidelusn gndeu @ea uasimuvindainidu Bse mshilinuerniula

y_ - 4 s ¥ & o 4 ° a  eoa o
Teannsaadod nisdloweilinaausniidevios Mildasavaeunin wisligudnmsains

ialsavies (7)
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15A BSE va91lszmama q

b4
Huuamsina lsa BSE Tuansiseiandng Uswaumsinalsadily GB 84 167,916 @7

" [ ¥
AUNAALBN GB LAz TLNADU  MUTIBNU (6) WAL

Northern Ireland 1754 Isle of Man 408
Jersey 130 Guernsey 635
Aldemey 2 France 27
Republic of Ireland 224 Portugal 70
Switzerland 256 Germany 5
Denmark 1 Italy 2
Canada 1 Oman 2
Falkland Islands 1 Netherlands 1

f51wulsa BSE lulamudy 90 2 dszing el a.a. 1997 uaz 1998 Avilszins

4 = 1 a @ o A
waiboy tazsie drudndsumeneilseimadnauuesn 1510 1uila.#.1997 (8)

Tsaanesrhaludniong q viia

v { a @ v o a v 1 [ @
Tsaeuaahuiifalula daamnseasrsnuludatyiiadu o wudu dwaaa 3 lumsg



c; & s‘.'*l :;A:i o a “-"l L= 8/ . 9 T a
M1519N 4 IHeltaa1nlANNINSNIINANN IHONAIUIHY mice udr hifalsa
(3718997%v03 H Fraser, 1994*) (6)

Blood - Buffy Coat

Clotted blood
- Foetal Calf blood

- Serum

Bone marrow

Cerebrospinal fluid
Fat - Midrum
Gastro intestinal tract - Abomasum
- Colon:
distal
proximal
- Oesophagus
- Omasum
- Small intestine:
distal
proximal
- Rectum
- Reticulum
- Rumen:
Oesophageal groove
Pillar
Heart
Kidney
Liver
Lung
Lymph nodes - Mesentric

- Prefemoral
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- Retropharyngeal
Muscle - Musculus (M.) semitendinosus
M. diaphragma
M. longissimus
M. masseter
Nerves - Cauda equina
- Peripheral nerves :
N. sciaticus (proximal)
N. splanchnic
N. tibialis
Pancreas
Reproductive FEMALE MALE
- Milk - Epididymis
- Ovary - Prostate
- Placental Cotyledon - Semen
- Placental fluids: - Seminal Vesicle
Amniotic Fluid - Testis
Allantoic Fluid
- Udder
- Uterine caruncle
Skin
Spleen
Trachea
Tonsil

Some of the tissues from different sources cattle and others not so far reported are still in
progress. *Proceedings of a consultation on BSE with the Scientific Veterinary Committee of the
Commission of the European Communities (CEE) held in Brussels, 14-15 September 1993. Published

1994 by the CEE Directorate General for Agriculture. Table amended by later, unpublished data.
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r_?i’ d'l cid =Y dl Vv . o v va
!Mi’)lﬂﬂ%]fﬂﬂ‘ﬂﬂ@"lﬂTi‘VINﬂ’duﬂ méﬂ‘ﬁ‘ﬁ‘id mice ﬂu!!a’ﬂmﬂﬂiiﬂ CRLINRIL N

Middleton and Barlow, 1993 310 Vet Rec 132, 545-547) (6)

Milk and Udder

Spleen

Placenta

Supramammary lymph node

Carcase and Mesenteric lymph nodes
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A
AITNN S
BSE BSE BSE BSE BSE BSE BSE BSE
AFFECTED AFFECTED AFFECTED AFFECTED AFFECTED AFFECTED AFFECTED AFFECTED
HERDS: HERDS: HERDS: HERDS: HERDS: HERDS: HERDS: HERDS:
CASES WITH | CASES WITH | CASES WITH | CASES WITH | CASES WITH | CASES WITH | CASES WITH | CASES WITH
A CLINICAL A CLINICAL A CLINICAL A CLINICAL A CLINICAL A CLINICAL A CLINICAL A CLINICAL
ONSET IN ONSET IN ONSET IN ONSET IN ONSET IN ONSET IN ONSET IN ONSET IN
1989 1990 1991 1992 1993 1994 1995 1996*
No. No. of No. No. of No. No. of No. No. of No. No. of No. No. of No. No. of No. No. of RANGE OF DATES OF
Age Ammals  cases gf Animals  cascsof | Animals  casesof | Animals casesof | Animals cascsof | Animals casesof | Animals  casesof | Animals  casesof BIRTH
vis at risk BSE at risk BSE at risk BSE at risk BSE at risk BSE at risk BSE at risk BSE at risk BSE
| 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 22973 16 33270 19 47468 10 60457 10 61483 F 46595 3 33013 3 21576 113
3 42400 327 61788 R08 88155 1554 111872 643 112838 387 85897 165 61029 160 39598 92 | } Bom afier 18/07/88
4 37467 1268 54289 2114 T7RSS 4280 98396 5625 97930 2532 73643 1374 52621 664 33981 521 |
S 32256 1123 46226 1589 65623 2435 82757 4619 82188 5195 61121 2302 43373 1337 27906 577 | )
6 25713 408 37241 739 52419 981 65623 1564 65240 2544 48447 2409 34189 1114 21893 571 | 3}
7 19121 &S 27832 189 39495 345 49197 434 48672 641 35607 918 25415 804 16185 362 A 02/01/88 - 30/12/89
8 13406 23 19644 39 27873 92 34490 171 34039 193 25274 240 18006 314 11323 226 02/01/87 - 30/12/88
9 8672 4 12739 10 18431 26 22489 54 22284 75 16937 73 12‘052 93 7695 101 | 3
10 5096 1 7424 4 11021 8 13343 10 13218 37 10005 47 7166 32 4499 34 | } Bom before 18/07/88
Il 2806 3 4084 2 5986 2 7208 3 7306 10 5457 15 3854 12 2405 10 | 3
12 2187 0 3080 2 4449 2 5841 5 5808 3 4346 3 2882 11 1985 10 | 3

** Herds with a known age structure

* Herds with cases accumulated by 1 July 1997
~ Partly influenced by feed ban

This table differs from previous presentations due to revised age structures of affected herds. It therefore provides more valid estimates.

0s
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A151397 6
BSE BSE BSE BSE BSE BSE BSE BSE
AFFECTED | AFFECTED | AFFECTED | AFFECTED | AFFECTED | AFFECTED AFFECTED AFFECTED
HERDS: HERDS: HERDS: HERDS: HERDS: HERDS: HERDS: HERDS:
CASES CASES CASES CASES CASES CASES CASES CASES
WITH A WITH A WITH A WITH A WITH A WITH A WITH A WITH A
CLINICAL CLINICAL CLINICAL CLINICAL CLINICAL CLINICAL CLINICAL CLINICAL
ONSET IN ONSET IN ONSET IN ONSET IN ONSET IN ONSET IN ONSET IN ONSET IN
1989 1990 1991 1992 1993 1994 1995 1996*
Incid- Incid- Incid- Incid- Incid- Incid- Incid- Incid- RANGE OF DATES OF
Age ence (%) ence (%) ence % ence (%) ence % ence % ence % ence % BIRTH
VIS
| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.07 0.06 0.02 0.02 0.01 0.01 0.01 0.00 }
3 0.77 1.31 1.76 0.57 0.34 0.19 0.26 0.23 } Bom after 18/07/88
4 3.38 3.89 542 5.72 2.59 1.87 1.26 1.53 }
5 3.48 3.44 3.71 5.58 6.32 3.77 3.08 2.07 }
6 ]1.59 1.98 1.87 2.38 3.90 497 3.26 261
7 0.44 0.68 0.87 0.88 1.32 2.58 3.16 2.24 ~ 02001788 - 30/12/89
8 0.17 0.20 0.33 0.50 0.57 0.95 1.74 2.00 02/01/87 - 30/12/88
9 0.05 0.08 0.14 0.24 034 0.43 0.77 1.31 }
10 0.02 0.05 0.07 0.07 0.28 0.47 0.45 0.76 } Bom beforc 18/07/88
11 0.11 0.05 0.03 0.04 0.14 0.27 0.31 042 )
12 0.00 0.06 0.04 0.09 0.05 0.07 0.38 0.50 )

** Herds with a known age structure
* Herds with cases accumulated by 1 July 1997
”~ Partly influenced by feed ban

This table differs from previous presentations due to revised age structures of affected herds. It therefore provides more valid estimates.

IS



M5t 7 Tsameathuiinsrenunindaiaa q sia®
KUDU 6
GEMSBOK 1
NYALA 1
ORYX 2
ELAND 6
CAT (DOMESTIC) e
CHEETAH 59
PUMA 3
TIGER 1
OCELOT 2
BISON (bison bison) 1
ANKOLE COW 2

(1) As at 30 May 1997
(2) Cat total excludes one in N Ireland, one in Norway and one in Liechtenstein

(3) Includes one cheetah in Australia and one in ROI-litter mates born in GB
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CASES

CONFIRMED CASES OF BSE WITH KNOWN DATES OF BIRTH, PLOTTED BY MONTH OF BIRTH

9000
8000
%000
6000
5000
4000
3000
2000

1000

Feed ban SBO ban
{July 1888) ’ (Sept 1990)

] I = B . 4 LN
: 1987 1968 1989 1990 1991

1980

1981 1982 1083 1984 108
MONTH OF BIRTH

1992

1983

Data valid to 1 July 1997.

vs
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51U 3 Snnulafidlulsn BSE imaduianda 18 nsngiaun 1988 Nlasunistauduiunaea

Cases

Feed ban
4000 ; |

3500 A

3000 - E
o

2500 +

2000 +

1500 +

1000 +

500

BSE IN SUSPECTS BORN AFTER 18 JULY 1988 - CONFIRMED CASES BY DATE OF BIRTH

SBO ban

S

Total to 1 June 1997 = 32767 of which 1988=11760; 1989=12188; 1990=4957; 1991=3005; 1992=803; 1993=54
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Transmissible Spongiform Encephalopathies (TSEs)
- Human SE

- Animal SE

Bovine Spongiform Encephalopathy (BSE)
- aunqvedlsn
- NFZUIUMSIDATIA
= i 4
- seelsn manasumlasveaiaitoaieg
- 1M5U04150
- MSASIVININY

- AN UMITHE TSE luemnn

- MmN Niules 9

Tinaueavhaluauuazdnl (Transmissible Spongiform Encephalopathies’ TSEs)

Transmissible spongiform encephalopathies (TSEs) n3o 15n prion (1) Tuausaudalsa Kuru,
Creutzfeldt-Jakob’s disease (CJD), Gerstmann-Straussler-Scheinker’s diseases (GSS), fatal familial
insomnia (FFI) 110g Alpers disease ﬂa:‘ni'iﬂmﬁW‘ﬁﬁﬂﬁ’LﬁﬂmﬂﬂgUuLtﬂaﬂﬂlﬂﬁlﬁﬂkéﬂﬁum%ﬁé‘l‘l
nazauiiluTsaezaoludiga ﬂfjmmﬂiﬂf:ﬁtﬁﬂﬂluﬁm’fdw q TEd sorapic (INZiAZINE)
transmissible mink encephalopathy (TME ﬁ&f{) chronic wasting disease (CWD @9uazng elk)
exotic ungulate encephalopathy (A3W) feline spongiform encephalopathy (FSE L17) LA bovine
spongiform encephalopathy (BSE 1n) @as10azBualumsiait 8 c‘?auammsLﬁmmimﬂduﬁy‘lu
s ) Isamdriiannsadade ildeda ilana q 14 15 wy mice, hamsters, rats, A9 1A
Suuwud  mawasuasweuiedoaueuazilszamaiunandendafy  Taolivinlviie

a <~ u’: d o" ::’ a [ [
nsruuMseaunsel e sauawuadane 9 lwidesaueauas ludunds (€SP lusedy

- o 0 i . ' Yy o )
UnAde  oimsnuaatesnfemsninuvedndients q ludszauluaaeny (ataxia)
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MldauTsandzdragulula  wohdnuaesoimsmalssamsudiniane (dementia) 1sn
' t:yn . . & <4 i J a o
maTiiiAn prion protein (PrP) (1,2,3,4,5) auiluldsfunadavuludrdainionu (host) w4
Yy a 4 ) o . 4 . .
uaunan1ss/aeunilasgllsandanseuInums postranslation  1J@6W cellular prion protein (PrPc)
I isoform protein NAALNG nsehEenN scrapie prion protein (PrPsc) (5,6,7)
Human Spongiform Encephalopathies

Kuru, GSS, FFI, Alpers disease Llag CJD ud_]uﬂa_'ui’iﬂ spongiform encephalopathies Tunau

a “ a v o o d o Y2 'ala P
wuaNuRaUnAvesszuulsramnadeiyludaann uazsziivduniinluiige

M3 8 Manalsn TSEs IUEI5U1IA (2)

Host Disease Reported distribution
Man Kuru Papua New Guinea
CJD Worldwide
GSS Familial, worldwide, but extremely rare
Sheep/Goats Scrapie Widely distributed
Mouftlon Scrapie Great Britain
Mule deer, Elk CwWD North America
Farmed mink TME

North America., mainland Europe
Cattle BSE@ UK, Republic Ireland (Rol).

France, Portugal, Switzerland

Nyala SE Great Britain
Gemsbok” SE Great Britain
Arabian oryx+ SE Great Britain

Greater kudu SE Great Britain
Ankole’ SE Great Britain

Eland" SE Great Britain
Scimitar-horned oryx” SE Great Britain

Cat FSE British Isles, Norway
Puma’ FSE Great Britain
Cheetah” FSE Australia*, Great Britain, Rol *
Ocelot’ FSE Great Britain

Tiger+ FSE Great Britain

+ = transmission not attempted * = Presumptively exposed in Great Britain
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CID = Creutzfeldt-Jakob’s Disease (Incidence:sporadic c. 85%; familial c. 14%;

iatrogenic < 1%)

GSS = Gerstmann-Straussler (Scheinker) Syndrome
CWD = Chronic Wasting Disease
TME = Transmissible Mink Encephalopathy
BSE@ = Bovine Spongiform Encephalopathy _ (countries with cases in native-born cattle
only)
FSE = Feline Spongiform Encephalopathy
Kuru

. A L} = =y %) =9
il spongiform encephalopathy #awuiihunwylusmginziiani fowuludvds
4 Aa a dy ~ a o A a v a ada
uazidnnAuuvonumenilulsadl ﬂmwmmsauﬂmﬂussmﬂﬂm"lu&mwwmzmﬂu
A 1 v [ d"d [l =1 @ A A
1183910 Kuru lidadeninunsanlilisgn  Tsniifsaansednsinimaddl a.e.1956 iorums
a a a P=% s 1 d @ 1 a 4 .:1” 4
uanil laidndszmaimsiuay ed1elsin damuswauauiitongiu 30 Taulddiulsed 4
ar &!‘l ~ r & a
A590UN1 158 Kuru 9190520 WAAUIU049 30 1
United States National Institutes of Health 5189771 91015984 Kuru 3208390371015
d’a o ~ = 1 [ a . U 9
NUNRALNAUDY cerebellum AD 1AU Loty DOULTY WUTDINITNNIAUITAIN (dementia) 5IUAIY
T 1 1) - 1 a [l b c;
YNFIWNUNEIII Kuru 819910 CID A9 Kuru Liiomsmadndseamsandae (9) aundiulse
dyw a aa =
HinderInluna 12-24 1oy
A @ A A - G ¥ 1Y o !
wuldoasluraeaioanauesvesnuiiiulsail easiediondesgansseninasaing
w & . A Y ; &
wuaﬂymzmaﬁnmti‘lugwqu (vacuolization) NaNranllsed1n 1ag dendrites (gﬂ‘ﬂ 4M)

LY 1 1 é > d L l:'
ANHUZIAUDNDL1INTIIUDI T5ALIAB WU brush-like plaques 1WANDINIY cerebellum (31U 4%)

Gerstmann-Straussler-Scheinker’s disease (GSS) (9,11)
@ A a . v 4y oo )
sﬂuhﬂmawuqﬂisuwmmm autosomal dominant gene WUHDYUIN Tsatinaieny CID ua

figraveamaduTsnuuninn  auesdin cerebellum IWaINIOAILANMIIAGOU M VDY

o 9y a . (XY Hj o ﬂ dy ' 1a
wvuwn MIFEu Ty WU amyloid plaque Usilusgiuniloanosmilugny  Tsafioonengas
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v o b {a a [} 4 as 1
wazdadungld Taonsfa Prp ARaUNAIaNDY a9U hamster 92LEA901015904 150 181 odaso
PrP gene (PRNP) NNAYNAN chromome @:ﬁ 20 UDIAU L‘l’ﬁtj genome Y09 hamster (transgenic

A a ' Y . L A e qY Y " a o
hamster) ({/oRATTND 150 GSS 197 transgenic mice MJSuTHA519 GSS PrP Wuiigwgunszawin
¥ v
T luioarueadu cerebrum (3117 5)

Fatal familial insomnia (FFI) (11)

s d' 9 1 F=} o Y1 P=3 ] (Y]
Wulsamafugnssuiinudes wwdoady Gss  fiholsa FrI aiioinsuewlinduy
HASUAAIDINT AN BUAY

Alpers disease (9)

£y ﬂ d’l o Ao a 3 t < a
WUUBIUIN | ‘LlI'iﬂL'i@'i\‘i“ﬂ‘ﬂWﬂ’ﬂlllﬂU“ﬁWUllﬂiﬁ’,‘U'lJ‘ll5$ﬁ1ﬂﬁ31‘lﬂa1\3ﬂlﬂﬂlﬂﬂuﬁ:’/ﬂ'15ﬂ Y

s v
soulsandiodu CID  uazasoiliifalsa 1A lasRadodhauos hamster I5atin1991n CID

fo Unserzeauves lutulududie (fatty liver)

Creutzfeldt-Jakob’s Disease (CJD)
o’/’ < A a a ] A
cID wuasuisnludl 1920 FuAuiSonN spastic pseudosclerosis ¥19® subacute spongiform
L = & 4 o' 1
encephalopathy laviionsimafialsatlazdszaina 1 : 1 dwan Feordumsdszunafidginh
= A W Y 1 q'y I'd g [} 1 tY tY 1 =1 ]

ANWISe Kiesen lildnstvedieddoun uazessnud imawhadelleeu edrelsimumuh

Y a 1 a a [ a 14 dyd
auLIuFemd wu Brludszmeifiolidasinmsiia CID qadie 26 : 1 SuAu UeNINHAWY CID
TunguiszmaaTarufio §3m5 ans1ve19nins ansgomsn uazda qasuiu (9,11,13)

CID Wi TsANtNAR1N prion protein A1 CID 114 3 Yszinn (murah 1) (14) Ao

. = [ 1 a 4!’ T @
1) Sporadic CJD 1 D Uszaninuidudlng teziRaiiuvedianszaeialyl
b4 1 [
U211 85 % U84 CID ManuA ﬂumumﬂmﬂu sporadic CJD Y homozygous gene 1 codon 129
P { a o ] Y a U
Fadu gene fiad1e PP (PRNP) wariianiwadennylimieduniumsaalsacip etrann
: ! i Yy . '
homozygous gene # codon 129 ‘uaﬁﬂammu sporadic CJD i @319 methionine (met/met) ttaz ]
[ 14
WUNISHUNAT (coding mutation) NYATiiay
b4
2) Inherited CJD wumwidiu CID dszianiltlsyunm 10-15 % TnenunisWuma ¥ PRNP

14
dnmauzmeaiugnssuUes CID Uszianilmunsomonen lidsgavanld
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3) Acquired CJD wullszanm 14 % acquired CID 9¥394181 Kuru 0¥ iatrogenic CJD 13
3 @ . . a o 11 { @ o W w v a
AWMU iatrogenic CID 1HANINMSHBT Prsc i§1gs moan ldfidhSumstiiasnu Taniusey
151 7514 growth hormone 139 gonadotropin AdANINAUNIFLFIANED Msilgnaseionz ey
-~ & 9y & - VW oAl ar Aa H o9
aupInIonTEINA1 niemsluasesledidanitioafiuszunilseamnd Prpsc Audou wudidilwe
3 ’ ' ’
il cID 1uﬂquun homozygous gene N codon 129 IYUNU uazmu‘lmﬁ‘lu gene Na319 valine
(val/val) (55)
1143) 9.91.1997 United Kingdom Creutzfeldt-Jakob’s disease Surveillance Unit (UK CJDSU)
(15 ldMdeyaineady cib 11 cIb dindalunuey 59-75 I Tasuansormsmsimlseam
3 [ v
ndmitionszgn wazlinduedued (electroencephalograph, EEG) ATGN¥MzInmIz 91m3a14 9 12
a 4 ] g ' q a v . . d' o
navuegnsIasneiteanulll Jilediolsa CID 11eAUBIIAIUBA infectious pathogen MY 1
o T o dd’ ’ o - z = J LI} =y
fialsa c1p hignihawlasmaeiinan i Jufamsdsauydgiuanlmia CIp Mands
b4
Tﬂ’ial‘lﬂﬂi‘iﬂ (proteinaceous infectious particle) Tﬂmuuﬁﬂmw cellular prion-protein  (PrPc)
[+ a“ oA -4 1 o [} o
msziluTdsAunadatiulusemoveauyudies wazgndosaaiu’ld 1ay protease  PrPe vzilou
A LR} "
Tnsserde Ty scrapie prion-protein (PrPsc) #aliigovaa1tlu protease  PrPsc iumsnelsn
. [ v 1 4
b awnsamilsniudaou pree Wity pepse tazmudwmnniulusame dalinsw
] [ ¥ v
nalnit Prese $hlviRaseolsa seolsainudeiioauauilugwsy (spongiform change) (51 6n
A o . - . 1 Y d ° {
Az ¥) MIAUTIUIUVDL glial cell (gliosis) (31N 7) duwadilszamgniiats (3UH 8) 19
¥ [
A59019NL  plaques A28 (31 9 0 way v) UKCIDSU (15) 1Asrwause i1 msifia plaques
a @ o ~ A Ao i P
Htdoary gene 319 PrP i codon 129 dafidnumiziilu polymorphism  1lszansglsy 50 % 3
gene heterozygous AR Mg 129 Woa31e methionine Valine (met/val) 40% 1 homozygotes “71
o ' A v A A o ¥ P ' .
AUMUS 129 1NDA319 met/met HAZANABDN 10 % 513 val/ival NAWHNUL 129 Will e al (16) W
iwé’ﬁﬂuuﬁ]u CJID 183 new variant CJD (nvCJD) 1 met/met homozygosity HATNL PrP plaques Tu
pr ' ' i . 1 [y o
inherited CJD #43A15HUNEAY" (coding mutation) Y93 PRNP @2y mﬂm'iﬁﬂmmﬂﬂamﬁgamsﬂu
- Yo v a1 y r { v y
91aANTBULAY immunohistochemistry ¥ 1WIHU microglial cell HvvoelUMIASIS PrP plaque
1 4 [ 1
il 1@ eedyiadiidmnoidedlumsidouInssadraves e Tuhilu prpsc
~ A da 4
13l A.7.1996 Will et al (16) WumMsIAalsn prion Uszinnlninifeiuluauluansy
o =4 v . t:'cs v ) £ <; J
21047905 1A0ISUN1 new variant CID (nvCID) wuluau 10 518 Noglure 19-41 1 Fadinm
v 3 [ .
aundlu CID M1 3 Aszaniinarnnudineudiann  ©1M5Uee nvCID uand1an CID ¥y

HOZFNMSUAAIDINMTEIUIUAN CID  Iwganssutldouldamlnd  dnuaaserinisnisia
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P a Y d P
dszam  auldgapdonmssuanmidnduda  owdulefivhnaenssuzvealsn  arunums
4 W ¥ o a 1 1 4
wasulm e (Aulsalsdy)  Tuszezduvealsnezuansonisnistnlsyamedanaiio
a o A A A Y & v oA
p1iANNIuTeNNTRNMINTEANYOINA T INIZUENIY  VIAUDIINIZANARDANEY  UARAY
aups lulidnuaziawizves CID 1au auldaiulval (8/10) T PrP gene (PRNP) # codon 129 13y
. . ] o da a . .
methionine homozygotes (met/met) Lmz‘luwummmuwuqmﬂuaﬂumwm inherited CJD (a8
H 14 ¥ [
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5)  Crystalloids 1HIURANYDY prion protein MANYUATY tazezin 1y Prp 1ldoulafisl
' 4 ] a a y o v d
Uy Prese tfipanndasondanueenll  auyAgmiicmnsossitemsiivatsmoiugues
1 & p=1 1
TSEs 1 L'ﬂﬂL‘Wﬁx crystalloids uwmugﬂsn
. a 1 a dy Y . , A A g ) da
6) Spiroplasmas iludne Isanmziaesld (in vitro) LazilloAnydlundesganssmidian
asouwn Iaseas1andio spiroplasma
a o a ot 1 & n’;’ a 1 a ] 1
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a o 4 da '
Avoaradilszan (37,38)  Wensavlasldndesganssnidioansou WUl PP 27-30 w5



71

o . . &
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/ Sporadic CJD (85%)
CJD \i Inherited CJD (10-15%)

Acquired CID (1-4%)
nvCJD latrogenic CJID, Kuru

K Organ transplantation
/\ O 2

Brain and CNS surgery
Growth hormone (human-derived) '
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Species | | Barrier

Pituitary-derived gonadotropin

= Blood and its products transfusion
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Sheep  Scrapie(PrP.)
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vunneldinalsa BSE 10 33)  Taswumsnelsandrlddndaulate (distal ileum) TugnInils
Y by } 4
‘o BSE daemsnu umimuuaziiie i ldinalsa BSE Tumy
=y ‘ﬂy A A v 9 w f{] At A 1 Pt ¥ . P
mMsnanssiaiatondsdudhauagnia Wuidsnianuy lniimsiadimy mice fe 1000
b4 5 [ ¥ b v
M1 SEAC Midadusiumsfesiadietionns q lasmwizedisouile 1wy olsizluszuuih
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Kuru : 1Hoau9evisaau cytoplasm 4% dendrites mmwaﬁﬂszamﬁgmu (spongy
neuropil) [H&E, (10)]

Kuru : ONHYZAUY0915A Kuru A0 brush-like plaques luguosdau cerebellum
[H&E, (10)]

511 5 GSS: 14 transgenic mice (GSS PrP) wugwiHnsza1e93 1/ luanesau cerebellum (12)
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71U 6n CID: Spongiform changes Tuanesd1)16T5n CID WuFWIUNANT neuropil FWIUBN

v

a  w o T A 1 s
agmﬂuLﬂuﬂqmmaﬂ‘szmﬂmﬁﬂu [H&E, (14)]

P= 1 I~
7% 64 CID: Spongiform change TUaNOIAI cerebellum WUFHTUULIARALNNIEATZIE Y

s

%14 molecular layer [H&E, (14)]

a A 2 . )
51U 7 CID: NSNS IUIUUDY astrocytes YUNN (astrocytosis) Tueru9eU cerebral cortex

~

[H&E (14)]
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U8 CID: Wi spongy change 1AL luauesfilie1sa Kuru cytoplasm vosad

15z U cerebral cortex %L“ﬂugﬁﬁmeuﬁﬂu [H&E, (10)]

S‘ﬂ‘ﬁ 90 CJD: WU amyloid plaques 144 cerebellum ‘UENE;I:‘ﬂ’JEJ sporadic CJD plaque Y]
AOUTOUAIBUTIINDN < (14)

51N 99 CID: Immunostaining meﬂﬁ'ﬁsm W1 2R © PrP plaques 9¢ 19 prp+ (14)
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5141 100 nvCID: Kuru-type plaque ¥11a ngidenseudognyuluauosdiu cerebral cortex
a 1 1L @
B1INY plaque YUY w7) ngw;u'lmﬂuﬁm [biopsy specimen, H&,E, (15)]
] k4
319 109 nvCID: Kuru-type plaque wmimgugw;ué’ameu‘lu cerebral cortex liloauoIaIU

neuropil flg WIUNT v91897 11 [necropsy specimen, H&E (15)]

ilhafii 116 nvCID: Imimunostaining LLﬁﬂﬂﬂﬁﬁ?ﬂ?mWia’,ﬁ'@ PrP WU Kuru-type plaque Y419
Tney (na19) IMUGA501 PrP+ 1auga  plaques vnaEnludu granular layer (18
U 9 watﬂwi?yu molecular layer A7 Pro+ tufiu (15)

51l 119 nvCJD: Immunostaining LLﬁﬂQﬂﬁﬁ?U?LﬂW?W\I@ PrP WU multicentric plaques (N§119)

LATUTNUTOUFNIY (perivacuolar) 1A1{A5e1 PP+ (15)
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3U7 129 Scrapie: Wil vacuoles U110 1ve) luladlseam vacuole F1187 nucleus 4az

cytoplasm fvae lUFavevad (28)

5U% 13 MeAuEeAD human prion protein n@ protein X nazans ldsaunelsa scrapie 9%
< o . . a { 1 o . . {a o
wmile21i1 19 prion protein YA (d10) nlasugils1e11hilu prion protein ARalnA
(v1) (models 519 a1 computer: 91 = beta helix W87 = alpha helix MADg =

connecting protein, Prusiner S. Ufi& Cohen F., University of California San Francisco

Medical School, 41)
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a 13 a a ' '
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pl ‘ﬂﬁ 15 SAF (scrapie-associated fibrils) Idmadin negative staining [bar = 100 nm (50)]
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MBM (Mammalian Meat and Bone Meal)
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SBM (Specified Bovine Materials) %59 SRM (Specified Risk Materials)
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SBO (Specified Bovine Offal)
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SEAC (Spongiform Encephalopathy Advisory Committee)
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SVC (Standing Veterinary Committee)
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SVS (State Veterinary Service)
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