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Abstract

ransmissible Spongiform Encephalopathy (TSE) or prion diseases are fatal neuro-

degenerative diseases, which are caused by transmissible abnormal prion proteins,
converting the endogenous normal prion in the body to the infectious abnormal prions. The most
common form of human prion diseases is Creutzfeldt- Jakob disease (CJD). Most of CJD are
sporadic with unknown cause. Some familial or iatrogenic CJDs are reported in many countries,
but there have been no formally reported case in Korea. Variant CID (vCJID) is a new form of
human prion disease, which revealed differentiated clinical presentations and laboratory
diagnostic results. vCID was thought to be originated from eating the beefs or other parts of
bovine spongiform encephalopathy (BSE) infected cattle. The unpredictable species barriers, the
underestimated distribution of prion infected tissues, the variable clinical courses, and uncertain
disease progressions of many prion diseases, all made the prion related risk assessment very
difficult. Korea needs our own surveillance system for various prion diseases of human and
animals and to make plans for the risk assessment of the various prion disease transmissions for
the minimal spread by maximizing the research capacities.
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Table 1. Comparison between sporadic and variant Creutzfeldt-Jakob disease

Sporadic CJD Variant CJD
Median age at death 68 years 28 year (18~53 year)
Median duration of illness 4~5 months 13~14 months (8~38 months)

Main clinical features

Distribution
Cause
Familial cases
EEG

CSF

Brain CT

Brain MRI

PRNP 129 codon genotype

Florid plagues in pathology
Immunohistochemistry

Presence of prion in lymphoid tissue

Tonsil biopsy as a diagnostic tool

Onset with rapidly progressive dementia
Cerebellar ataxia

Cortical blindness

Pyramidal signs

Myoclonic jerks

Onset with psychiatric features
Cerebellar ataxia

Dystonia / Chorea

Pain / other sensory symptoms
Oculomotor symptoms
Pyramidal signs

Dementia

Myoclonus
Worldwide Mainly UK
Unknown BSE infection in diet
10~15% No

Generalized theta and delta slowing only or
normal at early stage

Characteristic 1~2Hz triphasic sharp waves
in more than 80%before death

Normal cytology and chemistry except mildly
increased protein
Usually positive 14-3-3 protein

No specific finding. Cortical atrophy with
ventriculomegaly at late stage

Asymmetric cortical high signal lesion on
diffusion weighted MR images

High signal lesion on both basal ganglia,
caudate nucleus and thalamus

Cortical atrophy and enlarged ventricles

Relatively high rate of methioine homozygotes

Rare or absent

Variable accumulation of protease-resistant
prion protein

Not readily detected
Not beneficial

Nonspecific slow waves only
Sometimes normal even with
neurological symptoms

Positive 14-3-3 protein in
less than 50%

Pulvinar sign in more than 75%

Methionine homozygotes in
all tested vCJD cases

Present in large numbers

Marked accumulation of protease-

resistant prion protein
Readily detected
Highly recommended
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Figure 1. Relationship of animal and human prion diseases.
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Figure 2. Diffusion weighted images (lower line) of sporadic Creutzfeldt-Jakob disease show asymmetrical high signal intensities along
the gyrus, which were not so clear in T2W images (upper line).
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Figure 3. Periodic sharp waves at about 1.5/sec; diffuse, bilateral, slightly asym-
metrical: and maximal over the anterior portions of the brain.

o] 24, ] 22 Ule] FF3Kspongiosis) 5ol ¥} A4
olx] vreht,
A= Al S vehd= SAse] ¥ 22| At

5 27 ahe] Qlofal 221 Aukae] Aol o8]
v sl el el via Welele AsiA) s3] ol
ol D $Ap7} Qzsfolrgo 2 b B9} 25 9)

o}, i Hole A A, $EAE, IS S F

o ;9.

Yehf= d7e] S50l protein-ase K& 2] A] 9|
el we Tl e ofgh A= Fej o] D7
E|o](proteinase-sensitive prionopathy, PSPr), o] 2%}o]
Hetol theh A28 o5 Al718kaL glet.

sCJD 2] 3t 7k 3ol thsirte ezl uprk vikg- .
CID BAiske] A713ke] Aolh slstelal, Welsha, w5

l'L

10

dorks Aoz st gout e
TAES el et FAPEE 7HA
= PRNP G-A}o]| Bo]7} dojto =

e

W AR Ao A7 S ol
AWEE @A) sqD7h BelFR g 9
B4 g B AusAE 2ala o,

PRNP 5-34}2] codon 1299 methio-
nineo|} valinedl] 2k thd o] gl=d], &
Aol 749 dukelE2] 49%7} methionine/
methionine?] H] H|&}| sCJD FA}oll A=
80%, vCJD #ate]l Aol A2 100%e] gA7}
methionine/methionine® o|t}, o] codon 1297+ AJZ¢
3} uf] methionine®] SE43$to] sCID2} vCIDY] YT A
a5 ok A sl
(5) sCID2] A& W

AA7HA A= AR Qg Zﬂ% %’i‘:‘r. U ghAfol
A EIE Hol= oA Cige:
N 80w s o
sk Tiol3o] thA] e slovh, 4 1ol 4
3L Klego] wha} okx)| o] &35 wAJE|7} wle- o Hrt, &

¢

AzAE ) Zele A AL WEAY =E &
S PAe 9l v Skelo] Ueh ks A%, 249

o] S T A|m o] 7Fs k40,



2, 7154 izt =22 AE

71544 ARo|=2HE-oFFH(fCJD)& PRNP f-71#}2]
Eeluto]o] sl WAEel el g-He] B0z §
ZAETH41), FAEA 5069714 0)4Fe] PRNP &-24}-e] ¥
o7} HuE|1 9t} o] = 7P £ AL codon 2009 &
Adolol] &gk ZlH] sIDS} wi-- AR A EE B
olth(42), UnkH o2 fGDE sCDo] ]3] W o] o]
231 e zlgY7I7te] o 21 Ao vehdth, AR =
Ulolli= B a1 Ho| glck

Gerstmann-Straussler-ScheinkerH (GSS)-& 20~404]
of whgshe 18 4757l F Sdelal B B
A AR} ke, 2R 2 ek o
A= Ugoll Yehdt, sDe} ge] o] 3t 5~11
W AER A0 Bela ol obuzolSite] i
o A4 Uehbe S4H0l 2718 et YrRel A
codon 1020l EAH )7} YERHTH(43), T olA = <4
e Sl gste] dE E i

A&7 B HS(fatal familial insomnia, FFI) %= 7}
4 el el sl 4 40 2 A

A 71578, Al ol Fa SR Vel
Agto|t}, A MAIF R 30 7[Fol| WAEI %]\5’—
(44), IHolM= Bard o7} glok, W] 2737 #wol 5
2 AP} ol s S35 WL Ha ek
o] FFI&= PRNP f-47}2] codon 1782] £ o]7} 25|
=U(45), o] E9H0l= D= THAEH46). codon-
1782] Eo]el] &J3k I &2 codon 1299 BH ol
w2} t}27 Yeht=d], codon 1297} methionine $%
%ﬂ%‘O 730l FFIZ Yehtal valine FEHHolu o]F
= 8 Hel (D= b,

9401"0 AR o|=HE - o}FH (jatrogenic CJD, iCJD)
7ol el712] A D FAke] M Zajeo]

= A}E‘mﬂﬂ] w717 Wol g B9-E dal=t, Al
Zrox o] DO Hul= 7hele e, Zhete] o] A, 2Hele
AN B HxAH oM FE3F S22 AR T}

S}, BHAINE HgEdolx] S 9E 7 T AN T
of oJaiA &= WG, iGD o] A WA Kale= 1974'd Sk}
o] Z¥akg o] Ak halof| A of W o]IrH47, 48).
zajd 0 QY HEhE A )F oA ARgBte] W
AHICIDE 1985 o] & 100 0] Wi Skxpr} A3k
|, APgARe] e uhE RS 4‘%— o & 1670 oA
18de] FHE7] Sof hdsldrt, 19856l 4041 ofste]
478 gkl AA CID7} A H%ﬁ%ﬂﬂ, R CJDE APgEH
Aol walrA ol A= é J & 2 7S FARES BEo]
Ak, o]F g sEro 7 YA HY oY 15089
5~30419] gabEo] o @'8 k.
vCIDRI A-S-ol= 3 ’“% M HEoM = 431%01 |
A7

t
b
i,
oy
-
K3
o
o
2
o2
i\

HE Fg2o|=HE ok (variant GJD, vCJD)-< 1994
d FellA] A dAe M2 FEje] izt Zele AE
° 2 HAWMA AAH R 20978 2] $Ap7} HAYSEATHS,
52). BSEZ} o] whAlgk ool 2 3Rt A A
Ades We B2 bt s soDske the 3
23 77 5L AAL A& BRItk(Table 1),

() vCJDY A 44

0
\l
=

=)

2 ) ol Sl ik
v giAE kel A ke WA Hekn A
A9 7N AT & NI A, drle] 49 2
2] o) oA 22 WIT53).
27198 Z1ePget A% 12l ol UrEMw
B9 QAN WEE A S4o] et Al 3
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k= A= ATt 2 Qo Yeh k= A9 SR
= ARl A 757l el AzlE 258 A
A EA o gk §kE 7hAs, % Fol laL of2fgh 4l
A 5247 A ol Sk VRt

vCID 9] W71 9] T2 CJD&} H]szste QIAG 7} Ak
Flgste], o1, FASY 7t Ha S Ed § 9
T 1471 ol Abdel] o]27] "HcH(Table 2),

(2) vCIDY] AL 24 R i A=
o] 3= sCDel| Hlsf AL sCID 2] &2 Q1 MRI
A= v 2712 Hol(Figure 4), SZQ1 ok
% A9 gla, HHZole] 143-3 el A Agel B9}
ek Wed oz 2] FHsld T30} 97 Ze)
2ol &% 7 FEo] #EEE Ao] SAolrh dAA
WS vOID $-A= B codon 1297} methionine 5%
Agrel Ao FeHATH54~56). QT2 94.3%7} me-
Figure 4. A Pulvinar sign (arrows) of variant Creutzfeldt-Jakob thionine FFHRI Felvtety] A4 o|24 o2+ vCID
disease (MR flair image) (from internet). Qo1ZAo] w25 Ao 1 gFAo] Tk Ul B)5) 2

CHL (158 452 QIehs7). ShAIR of ) whge] o} gl

B

¢

Hog 34 WA F o7lE(4~24.571€) A=olt}, 7% codon 129 o]e]e] th2 312491 83lo] ofBA| 2-8-3k%]
S JEhd S22 v B 54 glol UERd & vl T ray)d I 949 A71E Al ol g & g
of Az} o} SR T I b1, glo] vE 9] Afolx AA7A] EAg vCID FAEo] 100%
Wie gtk 2 9te] 27] So s Hud AEL 754 methionine §F 0] 2R F codon 129 o]FH <!
off, mlZPdoll, Alof EEfolu BA] 5o A7 S TOE R vCIDE°] H 11 FEIE 2 e 7Fs S el 7
upx| 2t QFt, A 03} T8 A 2k FAERE QAT 31 3)t}, o]d 7hsAde 20001 o] F ol kuru A3 ZAVSH
7P E3HAl vehh= AR 532 w2 A Jaehs 2 Aol 23l ThA] A 71 =2 ATH(S8).

FAZZIM vODE ZAike BE SRS AN 54 vOIDX AZ e Z |22 AollA] Y= BSES} v
253 old-Esol ULt il 1 5 3t 6~871€ 5 Akt dojzl Zejes v FEA FARES o
7ol VP A7 S-S ANE 279 AN S-S B el 5 719] 717, Zelo] wdEE sfRekd
o W FE HIYA| 7 Aozt Aot HAlF} opEol o Z, Western blotol|x] Hol= il o] 54 Fo| 25 H]
St F2h-g 02 Bz E oAt} - dzTo] A ARA g S=3itt, ol= o] - 7hA| Aol 2 el ofgh Zlolz}
A& A ol A A Hed) o]2gh S e S =AM ARFEITH(59, 60).

oA Uehst o, i ol Wol 1gE ool & wEbA] e ZEleol HEE ST ol P AIRE
F AL} oldF S 2 E 2 H(myoclonus), FE AFgto 24 BSEol| Azl A2 BSEo| A9 4o dX

(o3
I
ot

Z(chorea), &717 o’=(dystonia) 5°] AR L £ AFgo 2R vCIDY Al
! S

Zpe] H--olliE Fm 574 o] PR A KSR Sdolu AL A7} ol vl Foll AREEE], o= <3
07 oPdo] iyt Brtele] kel "o 7 71 o] Autou} Huk wjio] A2 Qs 7] Ve A=
1134 Aol LMets Za|e s



AL ot selEhy] of et FEelM A2 S RBETH o 2= hil o g FAJE Zajo] A
o] AEAZ AR EE B TS S8 el e A ez ele] vhgnto 7 Ay B4 whEal o2
7%= o]oF7]Erk61) s FhAle] AHEE frdahe, o2 FEE el v

vCID A} F F4 3W2 on| e Ao 2R 2t 7RA, Aol Fol thE AAAlIAIE dubrt E = vk
e Aoz yhsixlnt voDe= s A 3710 A8 & wehe AME AlEA el ol2id /o] Bl of
< € oo oro] HE Al dabt rbsd Ao = 2 s dstA] X3 w2 H3Ad H Ao Helr|dE Avet
L HEH62). BSEIA vCID7} 7] HsiM= vi¢- =l B2 7]oE shaL glaz, Aol A rekA] X3k Al
2 TS Holof shee Al A 7| o] o] of2] 7pA] Aefd] @delle of=d 7130l X—*.%%‘ - 3
SEZEvlehe G Aol e Edith, e A e 7Fs 73S -elolA] Holert, Beshy A7} olsh
H AR Tl FEto|ng Hupdo] gt Al 3t A7) M2 Eoprt deuA, 2t 015}1:6}1] xafaL
Ak T2 9, A7l o, 2% r, A= 5 ofv] A B2 A 71| Arlels 27t A | AL
A} &t A3 A7 T2 %'H ﬂJrﬂ~ oJQ17d =t ek, spARE Rt = o) 21 IE Q1] 43S
Fe Hol HEg 59| A FE ZAlE A sk = shute] 7tk AAIE AEA S48k =
FHH(63, 64). AdAE BEnt, fe7h 4al Sl B Lo FdEn

A

3T
= st
g gl s} Aok BES 2L QS Vs A SRR
|

X g
lo
e
f
AT

7

M
_\|L
a2s
o
s

HAx Z2 7 Ktonsillar biopsy)= 89| 34
TIILE wS- s A= vaDe] A e
Ao de 2l HelzAssom ¥

m o

R et Bl e SR A

2l 25 A& A28 WY Akl vaDel| YX|ehk= A7 FARNA| opA BHdslA] 9far T 3] A=
8} glycosylation) FelE Hol= AL voD kel v FEIT 914 9k o)) QR WS AHee e A
S F83U AZER ook vaDe] X% DA W2 3] 7)3S sk AEHe 2 AV 2 5 gl
4 02 53 o] Fol A, gD SAboIAN Hol= 27 WHAR QR 1142 AFsHE Fele EAEA AL b
o8 wele WS SRBkL ODoke THEE 54E AR PAE £ gk Tele Age) 994S B 94
o A7HE] 27 2 A2E W IALACRVODE S PR AAE S48 BEea ks olFe] 95 B,
1317 HTH6S). = Zele Afke] T2 B HAA Fe] 714 el

3 A2 NS B ATARE) s HEA ¢

Zele Age 7120 AR 348 dolie olel 7

2 Sds FelolA Bolert, Ao 2e SrlEAt 4
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3%, Ax| ] BA} = o4 AWe] Aupr} x| nic wasting (jisease of elk: transmissibility tolhumans examined

by transgenic mouse models. J Neurosci 2005; 25: 7944-

ola1, 7ke) mi= Ashe] 91847 BAE ofe] 74X Asivk 7949,
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2] ]
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