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BRI/ NE BESET - s  BLUR TRy
AR IR BR AR SR A ~ T BB/ NI IR
ELAE A -

ENHENZE B TR R
RS TEEEE20074E 2201 6 MG TR
GBI R B ST 1,410 »
AT AR B TR ARG T B AR BB - F
PEFRRRRS E A 15 - Rl
PEAT Ry [0,2] BERCRAFE - EIHAF AR
DUMEEZE] B TR R AR 1 iRy
[0,2158 / 1.4x10°5H / 365K/4E + 5x107 x
10 x [0,2]58 / 1.4x10°F8 / 365K/4F - BN
FAHEEERZE —RERE S
ABEHR1.68x10™ -

(o) (5 B S — R PrP L E (q(S)) : WHE 4
Al
Mg i E b R - IREEN BN
HEEF KRB R REETNA
HYE & 5 170.7850 » X —BHFSPJES3
NI BEERTE R FRUER = S HARRET
BHHE ~ BIRARET © ARG AR
SEEYFER3408 T 5 Hod A4 E i 84
13% » FTRIAR B R AP R296 2T «
%4 APP & B RIS 1107 - EHE
PrP* & EELMEAEE - R4 iEnI1x107 ;
FRER A AT HEZ SRMsT5 s » 5L

5 %" ARG E 2050 A
% » % ALEAE G PR B R 2R 10854 -
DRI SRR S TR FE 510 bIDsy/ 52 » [AIL[E
WNAEREEEEH BRI RS a4
A BREEPP B EE R K E &
FHEA AN 2K EH B #E S SRMsHY TG 5
53 q(S) = 2.22x107 bIDy,

= RAEOSEFARRERTE

BN RHEEREZTEEFA - JJ bR
e R 2R 280G N - HEEvCIDRY
A R TR B0R 1.09%10™ » 5595 H /(i Bk
1.31x10° o 38 =R FHE 5 4 1A 5 78 A
i A 2 PR R -

- BURE MR

mE =z ERE R BN R ERA
JEFEEIRIEE - FERREREE Y - KRB
NEBEFAEIE - HARRRAE - H2E
FRE B LN « kS 2 SRS B E
FER FEE R - KM e EER
1% « By EEg S EfEEE - RARBEYHE
PEEREE (B AR - AR A - HAt 22 B R A
B RS AR Bl B b A S = 52
kA 2H H (b (B & FE 2 B E AU g i -

B A5 22 b A BOR HE 4R A T PrPR e
T E AN R vCID A B E0R SRR - iR P
ZEHIBSEZEBEHE 4 B (Poisson 7317 ) HY ik [ 55
TEB5[0,2] BN R L I R R A B K
Poisson/ffifE B HH0ZE 2 ETT I #E - 50 4 8
RO HvCIDM AR g fs Rt gm0 » N2 H
@ EE 2 MV R B - 2R R 182
RHEEFRE S HMBEESHHZR - KA



EHAT

O
&
o
ﬂi
i
il

-

Z [ TRIBEES ] www.angle.com.tw

331

B A B FIBSE#8 25 B 2 (2 S 1A AV R e Al

SEEE
EPNE S 52
A= MR AR RS IR S T
A LA ISR T
EUHE
FERAEH
B RRTRE
75 GRS R AR Y B
SRM7GHLR
Al e
5 e
a4
B A A E
e R
-10% 0%  10%  20%

B=  H#E4LASRES

vCIDE A g 9 B A 15 2 oo - B0 /e Ky
FEURRRE -

BREIE Ve NE R 36 o =is i3 T N
AL 28 e A REEC T AR EE
T BEAFHENE T EGZEEA PP
R &+ DRI By CIDA% 48 Lk 6 TEAH BA
RS - B AR AR S U E EEKE
WmEERAE RN > HEREEREK TRAT
WIHE & &R A B EA R FrE R S
T o AR TRHEHAMEE M - AN &R
REMZBRERERBB A ARINE 2R
B -

SR

I 5 S B et 5 5 P 2R R 4 AV AL
bz o (B0 E EBRATEETE - #ckE (b R A
AGETTEAR ST RIRFS o 1 A BRI AL SRR Y
GRZ RS NEAE - HFet SR E S
P bR T R EE G - EELE ¥ methionine/

30% 40% 50% 60% 70% 80% 90%

methionine (M/M)[F/E £ ERE A #vCID )R %:
R BENAE R 25 R R B A de
FES 2B E - (% CSB HEE R 1-10° - &
Z Bl ik Z RHERF R PRNP R R Ry 72
FHVCID BRI E - ARG TR
FHEPAS BRI £ FH 25 B 7 B4 A B ELAH R
PR R L B R E 2.7 > [EGale $t
HHEE] A AT T RO R ST TR R 26.7 (K10
155 o A5 ) 7 it e AL T A 94 45 vCID &L
bk EAHRE - R E A NEBE A - BRAEL0
fEHME - Prafd g E e —E g8y -

— R ERNGF AT BE R EHE PP
HE R RS EE D E R AT S A
BFE - WAREHY SR HE LS ER
A B RS & PrP* » A& RS A
FIT & I PrP e & B I A AR PrP " & B LU (B
13107 » & F— 2 (LB 53 AT 5 ok A T
FRARFR » AZRANA AP A5 - E—H
HHERLTESATTEPP R - R
(KRGS RA RS -



EHAT

[ TLEBIBERE[E ] www.angle.com.tw

RALSEVIITEE R ST

EENETHEE  FE
332
=A
A af

FIF AR FEE TR, - DISEH-R g
EEEDER - (WEHERMZEOF AR
JEB - FERE BN AEEEEFRERME
A AL RS AR RS (T B0Rs 1.09% 107 - 2595
BRI 1.31x107 o 1 e 5 A A v A
BRI - BT EH T BUR S B 2SR A
% BASRBREERS R HEZ RS
CAERE T BN UEMFREEE TS
H AR ZBEPP M EVCID » ARFFERESR AT
RAVE BN TR B RE R - BA
A ATH R TTRE LA 2 BRI ME R A - iR
REGREETERE LB -

ZER

1. Bosque P.J. 2002, Bovine spongiform enceph-
alopathy, chronic wasting disease, scrapie,
and the threat to humans from prion disease
epizootics. Curr Neurol Neurosci Rep; 2 (6):
488-495.

2. Espinosa J.C., Morales M., Castilla J., Rogers
M. et al. 2007, Progression of prion infectivity
in asymptomatic cattle after oral bovine spon-
giform encephalopathy challenge. J Gen Virol;
88 (Pt 4): 1379-83.

3. Cohen J.T., Gray G.M. 2005, Harvard Risk
Assessment of Bovine Spongiform Encepha-
lopathy Update: Phase 1A. [https://www.fsis.
usda.gov/wps/wem/connect/3ce54d34-9dec-
41b1-9902-235745471a40/BSE_Risk Assess
Report 2005.pdf?MOD=AJPERES].

4. Prattley D.J., Cannon R.M., Wilesmith J.W.,
Morris R.S. and et al. 2007. A model (BSurvE)
for estimating the prevalence of bovine spon-
giform encephalopathy in a national herd.
Preventive Veterinary Medicine. 80 (4):

330-343.

5. Hass C., Rose J.B. and Gerba C.P. 1999,
Quantitative microbial risk assessment. John
Wiley & Sons, Inc. Hoboken, NJ, USA.

6. WAEMRMIMEMEYEEHZE - 2009 - 96
FEHEE R HINERE R TS
W - [https://www.fda.gov.tw/tc/includes/
GetFile.ashx?mid=133&id=226&t=s] °

7. @AM RLEYEHE - 2018 ¢
FiEEERE - [http://tnfcds.cmu.edu.tw./
index.php?action=download&p=>5] °

8. European Union Scientific Steering
Committee. 1999. Opinion on the Human
Exposure Risk (HER) via food with respect
to BSE. [https://ec.europa.eu/food/sites/food/
files/safety/docs/sci-com_ssc_out67 en.pdf]

9. Gale P. 1998. Quantitative BSE risk assess-
ment: relating exposures to risk. Letters in
Applied Microbiology. 27 (5): 239-242.

10. FEmE AR B AL EE Y E B - 2009 © 964F
SEBHE 17 15 A B HAR B R P R B P
{hi¥g 5 ° [https://www.fda.gov.tw/tc/includes/
GetFile.ashx?id=f636694543564380841] °

11.Jeong B.H., Nam J.H., Lee Y.J., Lee K.H.
and et al. 2004. Polymorphisms of the prion
protein gene (PRNP) in a Korean population. J
Hum Genet; 49 (6): 319-324.

12.Yu S.L., Jin L., Sy M.S., Mei F.H. and et al.
2004. Polymorphisms of the PRNP gene in
Chinese populations and the identification of
a novel insertion mutation. European J Hum
Genet. 12 (10): 867-870.

13.0hkubo T., Sakasegawa Y., Asada T.,
Kinoshita T. and et al. 2003. Absence of
association between codon 129/219 polymor-
phisms of the prion protein gene and Alzheim-
er’s disease in Japan. Annals of Neurology. 54
(4): 553-554



EHAT

ﬂll
]
5
e
i
i
-
B

Z [ TBBEES ] www.angle.com.tw

333
B A B FIBSE#8 25 B 2 (2 S 1A AV R e Al
14. Valleron A.J., Boelle P.Y., Will R. and Cesbron (5547): 1726-1728.
JY. 2001. Estimation of epidemic size and 15.Bosque P.J., Ryou C., Telling G., Peretz D.
incubation time based on age characteristics and et al. 2002. Prions in skeletal muscle. Proc
of vCJD in the United Kingdom. Science. 294 Natl Acad Sci USA. 99 (6): 3812-3817.

A Health Risk Assessment of vCJD Risk on
Taiwanese Consumers for Consuming Imported Beef
Product from Denmark, a BSE-occurred Country

YU-CHUAN CHUANG', FONG-JHIH KANG' AND YU-LING CHEN®

! Institute of Occupational Medicine and Industrial Hygiene, National Taiwan University
? Division of Food Safety, TFDA

ABSTRACT

Bovine Spongiform Encephalopathy (BSE), also known as mad cow disease, is a neurotoxic and
fatal brain disease in cattle. Protease-resistant Prion is the infectious agent with infection mechanism
common to both humans and animals; therefore, the risk analysis of BSE and edible beef needs to be
further estimated. Although there was no BSE case in Taiwan, since domestic beef has long relied
on imported beef, the beef imported from the BSE-occurred country has become an important issue.
Thus, quantitative health risk data in food safety is an important reference for risk management. Danish
imported-beef was used as an example to assess the health risks of new variant CJD (vCJD) in the
consumption of imported beef by Taiwanese consumers. This research used the quantitative microbial
risk assessment framework, which included the purpose and range of assessment, hazard identification,
exposure assessment, hazard characterization and risk characterization. The risk assessment used the
certainty and probability method that included the biological mechanism parameters of abnormal prion
accumulation in brain, exposure probability and expected infectious concentration of ingestion. We
implemented the sensitivity analysis to identify the sensitive risk factor. After arranging the data, we
collected and ran the Monte Carlo simulation to estimate the lifelong risk for intaking Danish beef. The
median of the risk is 1.09x10® and the 95th percentile of confidence interval upper limit is 1.31x10.
When compared with countries that allowed beef products imported from BSE-occurred country, Taiwan’s
median of lifelong risk is in between Netherland (8.82x10) and Japan (1.13x10™).

Key words: bovine spongiform encephalopathy, health risk assessment, imported food, Denmark



