5~10 5 EfE§5 = & TELXET 5,
5. b L., HI812 v — W —HkDE L TIO N FRF AT 1-1.5 cm OALE £ TBEN L T2 hid,
KENEER 2 BT 20 ERH B,

% L PFGE O#E R 24-28 FFFILINIZE S WEA T
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H L, HI812 v~ — W — kD& S THD /N FRZFILT 1-1.5 cm OALE £ THEI L Tl
i, KEIREE A RETT A UNERD B,

TiiEA R OB EAEHETROME R ITEIN B DA TH Y . EOMREDRIEZ T D D TR,
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BIRE 1

(1) Risk Ranger O#&&EDOHE

Risk Ranger TI3#£ 1 (277 11 OEMEENHEIN TS, FIHAEFETS 4~ OEMHEE IZ5
EEINTWVAHERE (EMERGR) DORFTRIRICEBERTILOEBIRTHZ LXKV 0
25 100 D OEK L LTHENZRY 27 MEHIh D, ZOEHT o2 2OBMIIRO LY
Th D,

FOXEMEBEICENERGER & L TEREIN TV ARIRICIIZENENEENRE Y Y TH
nTnad,

FAZEREEBRERICOW TR LEAT HERNEERIRT S22 &Ik, £EREBIZS
WTEERRE SN D,

IS OEE RO THRENRETVICE SO CEERMICY 27 BREHIRD,
BT 7y b THB” Risk Ranking” X, BEHINZV RN E VEDEOH
20N 100 DHEHFAOEEZ L5 L5, Bk LebDe LTEHIhD,

Risk Ranking 0 & 13B&FED U X7 25 A1 10 billion AT 100 fEfIZ 1 BILAT, #iZ 100
IXBEMOEBNER, RESEIONEFTSREONT—REELRFETDHI LR
b, U=V OBMEN6EEMTHE 10fFV RPN TAZLEERL, & 21X 36
5 A8 IZE LT B &, 100 5V 2 7 i38m+ 5,

P MAHEDBRELSNAEREOEEZANT 5 Z LA T 2HMER bH D,



% 1. Risk Ranger [Z31T 2 EFEE & &R

Comment

1. Hazard severity
SEVERE hazard - causes death 10 most victims

in most cases
MILD hazard--sometimes requires medical attention
MINOR hazard---patient rarcly secks medical attention

2. How susceptible is the consumer?

GENERAL-—all members of the population

SLIGHT--¢.g., infants, aged

VERY--e¢.g., old, very young, diabktes, aleoholic cte.

EXTREME~¢.g. AIDS, transplants recipients,
cancer patients, eiv.

3. Freq v of ¢ it
daily

weekly

monthly

a few times per year

once every few years

9. Proportion of population vonsuming
all (100%)

most (75%6)

some (25%)

very few (5%)

3. Size of population of interest

6. Proportion of product contaminated?
Rare (1 i a 1000)

Infrequent {1%)

Sometimes {16%)

Common (50%)

Al (100%)

OTHER

7. Effect of process

The process RELIABLY ELIMINATES hazards

The process USUALLY (99% of cases) ELIMINATES hazards
The process SLIGHTLY {50% of cases) REDUCES hazards
The process has NO EFFECT on the hazards

The process INCREASES (10 x } the hazards

The process GREATLY INCREASES (1000 x } the hazards

8 Is there a p
NO
YES-miner (1% frequency)
YES--major (30% frequency}
OTHER

it for rec ination?

1

0.01
0.001

365
52
2

4.3

0.75
0.25
6.05

0.001
0.0
0.1
0.5

1

arbitrary weighting factors

160% of papulation
20% of population
3% of population
0.1% of population

arbitrary weightings, but based on relative
sceptibility to listeriosis, populati
estimates based on Australian health statistics

simple algebra

arbitrary weighting factors

User selected or specified

0.61% of samples
1% of samples
10% of samples
50% of samples
ali samples

yser input

0
801
0.5

i

10
1060

L
4.01
2.50

arhitrary weighting factors

arbitary weighting factors

user fnput

10. Hosw much increase from level ar processing is required to veach an infections or toxic dase for the average consumer?

none

shight {10-fold increase)
moderate (100-fold increase)
significant {10,000-fold increase)
OTHER

9. How effective is the past-pracessing control system?

WELL CONTROLLED-systems in place, audited, well-trained staff

CONTROLLED--systems in place, audited, well-trained staff

(GROSS ABUSE OCCURS
NOT RELEVANT--level of risk agent does not change

11. Effect of preparation for meal

Meal preparation RELIABLY ELIMINATES hazards

Meal preparation USUALLY ELIMINATES (99%) havards
Meal preparation SLIGHTLY REDUCES {50%) hazards
Meat preparation has NO EFFECT on the hazards

OTHER

i arbitrary weighting factors
0.1

0.01

0.0001

user input

i arbitrary weighting factors

9
1000

0 arbitrary weighting factors
0.01

0.50

1.00

user-input

value



(2) BWAZKEDBECTIVFADV RIS X0
TZTIHMAZKBOAEREZFIZED, BRETVADI R X0 TERRT,

Risk Ranger /X5 A—& L LT, UTORBRKEZRE LIz, 2B, MLIEOPDRBIO
MTHEOEHL AT AOBRIZ OV T, FE LBEREEORKERS L OSIRE LB E 2 TR 2
— X ERE LT,

TRRONRTA—FEAN LR, VR F X703 T48) LBEHIME,

#£2. MATKEOBRETIADOY RIS X T IZBITBNNTA—FBE

BRET U ZE2REE

FAO Fishery Technical
Paper44223 X O Z. Sosa Mejia
5(2010)31Z F-3 & itk

1. Hazard Severity Mild

2. How susceptible is the population of

) GENERAL 4 population X%
interest?
3. Frequency of Consumption Monthly REE
4. Proportion of Population Consuming Some (25%) Rl
- the Product
6. Probability of Contamination of Raw BRAEEFBERICLDH I RIS
, ‘Other (17%) e o
Product per Serving 07 7 A )4 tdh BBt
| AR %ME L, FAO Fishery
7. Effect of P i ‘ No Effect
eck ot brocessing o e Technical Paper442 (Z X %
8. Is there potential for recontamination FAO Fishery Technical
_ Other (30%) X
after processing? Paper442 (2 Z-S < (KEE
9. How effective is the post-processing Controlled GF/R | 4R MR HDRIIEEN
control system? & . 3 &) SFESRTCnd EBE
10. What ir‘lcre?se in the post-processing o B & ) A AR
contamination level would cause Significant (PR [ = A
infection or intoxication to the & : 10,000 {558) RMZEEERRLBY 277
in : 10, < '
T T g M S
average consumer?
11. Effect of preparation before eating No Effect EREZIEE

2 Application of risk assessment in the fish industry(FAO FISHERIES TECHNICAL PAPER 442)
ftp://ftp.fao.org/docrep/fao/007/y4722e/y4722¢00.pdf

8 Z. Sosa Mejia &, 2010, Risk evaluation and management to reaching a suggested FSO in a steam
meal, Food Microbiology, Article in press.

* BEREEEES RRBEREEFMOLODI Ry a7 A0 TREREEZEFMOZDDOY R
77T 7 AN~ EFENMBEICBITABRET Y 4] &ETH)
http://www.fsc.go.jp/senmon/biseibutu/risk_profile/



(3)

A~ # B D Norovirus DY A7 T %7

X TCIRBMACKBEDEREZFIZE Y, JOUANADY AT T X T ERLT,
Risk Ranger ®/XF7 A—& & LT, UTORIRKRERE Lz, 2B, MLIEOHELS L0
THOEHY AT ADOHRIZOWTIL, IKE LERERORMERE SO 2 BE 2 T/F 21—

ZHEBRELE,

FTRRONRTA—FZEANLIEFER, VAZ 72703 [61) LEHIWE,

#3. MAZKBEDO A NVADY RIS UF U TITBITDHNT A—FRE
NG A—H b2 W &
/B yANVARIEE
1. Hazard Severity Mild FAQ Fishery Te?hnlcal ]
Paper442 15 X O Z. Sosa Mejia
5 (2010)12 -3 & Hy
2. H tible is the population of
.ow susceptible is population o GENERAL 2 population %4
interest? ‘
3. Frequency of Consumption Monthly REME
4. Proportion of Population Consuming Some (25%) (Rl

the Product

6. Probability of Contamination of Raw
Product per Serving

Other (2.1%)

BRMWBREFEBRI LDV AT
R 7 ANSPEALERRAT X0
/ BUANVAGHER

AR %ZME L. FAO Fishery

7. Effect of Processing No Effect Technical Paper442 (2 & 5
8. Is there potential for recontamination | Yes —minor FAO Fishery Technical
after processing? (1%) Paperd442 |2 3 < REME
9. How effective is the post-processing FAO Fishery Technical
Not Relevant .
control system? Paper442 |2 #-5<
10. What increase in the post-processing
contamination level would cause None ZKEPT a A AT
infection or intoxication to the average L2\
consumer?
11. Effect of preparation before eating No effect EREFHEE

s AREEEES AMMEEEEITMEOLDD IR a7 AV [(REBEZEFMEDOLDODY X

rra 7y A I~BEBO / a4 )VA]




(4)

KNI D Listeria monocytogenes DY A7 5% 7

T TITBAENLEFNZ & V., Listeria monocytogenes Lm)D Y A7 T % v i I iz,
Risk Ranger ®/XF A—& L LT, TFTORRKEZKE Lz, 72, MLITRBOHMER LOM
THROEBRS 2T AOBREICONTIE, RE LEREEOHER S OXBRE LB E 2 TNF A —

ZERE L,

FTERDONRGA—ZEASILIERER, VAZTo371% 124) LBHEINE,

F4. ENLDIARTITDIRIZ 00X TIZBIT BT A—FRE

WNFTA—F B B &
Lm %787
FAO Fishery Technical
1. Hazard Severit, Moderat
azard Seventy ¢ Paper442 1 L U Z. Sosa Mejia
5 (201012 -3 & )l
2. How susceptible is the population of
.OW USCEpLbIe L popuiation GENERAL 4 population X%
interest?
3. Frequency of Consumption Weekly 1R EME
4. Proportion of Population Consuming the Some (25%) el

Product

6. Probability of Contamination of Raw

Other (4.1%)

BRELERAI L5 HE

Product per Serving i DEIALEN L ORBER
RTE 248 L, REFR LG
7. Effect of P i 1 (x10
ect of Processing norease 6100 | e cot T o AR

8. Is there potential for recontamination

after processing?

Yes —minor (1%)

By FRAT A ABEOHEIBY
ZH8E

9. How effective is the post-processing

FAO Fishery Technical

control system? Controlled (3%) Paper442 (Z#:-5<

10. What increase in the post-processing
contamination level would cause Others FAO Fishery Technical
infection or intoxication to the average | (10,000,000,000) | Paper442 iz 2-5<
consumer?

11. Effect of preparation before eating No effect RTE %#78%E




(5)

FF 2 FINF— XD Listeria monocytogenes DV A7 5 o F F

ZTIEEBATF 2 I NTF—XEFNC L V| Listeria monocytogenes Lm)DV A7 Z ¥k

R,

Risk Ranger O/XZ A —# & LT, UTOBRREEZRE Lz, 228, MLTEROMERL IO
THDOEES AT AOYHRIZOWTIE, KE LRREORMR L O E 2B E 2 T/F A—

X EERE LT,

TRONRTA—ZEAN LR, VRZF 2703 122) LEHEINT,

#5. TFaIGNF—ADYVRTITDIRT T oF o TICBITERTA—FERE

IRTA—F bEEN -

Lm %##87E
FAO Fishery Technical

1.H dsS it; Moderate

AZArG Devertly odera Paper442 ¥ £ O Z. Sosa Mejia

5 (201001 253 & )b

2. PIow susceptible is the population of . GENERAL 2 population %

interest?
3. Frequency of Consumption Weekly IR EE
4. Proportion of Population Consuming Some (25%) e

the Product

6. Probability of Contamination of Raw
Product per Serving

Other (2.2%)

BRAEREZBSIZLHHEE
MNOEATF 2 T NVF— OB
PR

7. Effect of Processing

Increase (x10)

RTE ZHE L, ZZEHLR L &
EANTOHET OHEMEEE

8. Is there potential for recontamination
after processing?

Yes —minor (1%)

By FRAT A ABRDOHBE Y

9. How effective is the post-processing

FAO Fishery Technical

control system? Controlled (3%) Paperd42 |2 #-5<

10. What increase in the post-processing
contamination level would cause Others FAO Fishery Technical
infection or intoxication to the -| (10,000,000,000) | Paper442 (Z#-3<
average consumer?

11. Effect of preparation before eating No effect RTE %7#87%E




(6)

b= LD Listeria monocytogenes DY 27 X

KIZEA SR LA Bz & v Listeria monocytogenes (Lm)DV A7 5 %0 7 ki,
Risk Ranger ®/37 A—4 & LT, UTOBRREZE Lz, 2B, MTTEORREI L0
THOEBRS 2T LADBBEIOWTIE, RE LIZFmEIEOR R L OSTIRE SR B E 2 T/ A—

2 ERE LT,

FRDONFGA—ZEANLRER, VAZTUF L 70% 128) LEHENE,

#6. bRRLOYUARTUTDYRI T F U TITRBITHNRT A—FRE

NG A—H IR B %
Lm #78E
FAO Fishery Technical
1.H dS it Moderat
azard severity oderate Paper442 ¥ JL OV Z. Sosa
_ Mejia 5(2010)Z £ & |y
2.H tible is th lati f
‘. ow susceptible is the population o GENERAL 4 population %%
interest?
3. Frequency of Consumption Weekly R EME
4. Proportion of Population Consuming the Some (25%) Rk

Product

6. Probability of Contamination of Raw

Other (25%)

8 5 (H B&BEHERS 2002)8

Product per Serving WL BEADC LOBHER
INBGRER L LBEL, BE
7. Effect of Processing Increase (x10) 1HY L IMRENTOE T O
' | JE % B

8. Is there potential for recontamination
after processing?

Yes —minor(1%)

By b NI AR DR
Yt

9. How effective is the post-processing
control system?

Controlled (3%)

FAO Fishery Technical
Paper442 (2 #-3<

10. What increase in the post-processing

contamination level would cause Others FAO Fishery Technical
infection or intoxication to the average | (10,000,000,000) | Paper442 (Z#-3<
consumer?

11. Effect of preparation before eating No effect RTE %#7#85€

6 FRRD . TROMALIIRE L URMICKT D RREEROEEHRE. BAEMIEDFIMS,

19(2), 71-75, 2002




(7)

B AR E— 7 Y —F D Listeria monocytogenes DY A7 5% 7

WRICHAAE— 7 Y —F L &2HIZ & V., Listeria monocytogenes Lm)D VYV R 7 5 v % v 7 %2

FT,

Risk Ranger /X5 A—# L LT, UTOBIREEFRE L, 28, MLIEOZHER IO
THROEEL AT LAOMBIZOWVTIL, KRELEHRREOREMHL I OS2 E 2 T/R5 A—

ZEERE LT,

TEONTA—FZ B AN LERER, VAZ T30 124) LBEHENE,

ET7. BARE—I Y —FLDIARATIYTODIRITUHF U TTBITABENT A—FRE

WRTRA—=HF B H &
Lm %187
1. Hazard Severity Moderate FAO Fishery Te?hnlcal
: Paper442 8 X T Z. Sosa
Mejia & (2010042 253 & ¥l
2.H eptible is the population of ‘
1OW SusSCeplible 18 the poptiaty GENERAL 4 population %%
interest?
3. Frequency of Consumption Weekly REE
4. Proportion of Populatioh Consuming the Some (25%) e

Product

o

. Probability of Contamination of Raw
Product per Serving

Other (4.3%)

RARRZETBERV AV EE
N X AARE— 7 Y —F
> DGR

7. Effect of Processing

Increase (x10)

MEGRER L LAEL., K&
{5 & MW TOHEF OH
SE & TEE

8. Is there potential for recontamination
after processing?

Yes —minor (1%)

Ay by NG SRR DI

9. How effective is the post-processing

FAO Fishery Technical

control system? Controlled (3%) Paper442 (2 #-35<

10. What increase in the post-processing
contamination level would cause Others FAO Fishery Technical
infection or intoxication to the average | (10,000,000,000) | Paper442 (Z£-5<
consumer?

11. Effect of preparation before eating No effect RTE %787

T BREEEERQOMEY c VANAY AVFHEE BREFOIVRTIVT E/ YA MFERZ




(8) WMAT TSI EZAN—DYINLVERXTDYRI T F T

WICEANT Z o 7 ZA T—%BNE, FLVERTDYRT T X0 TERR,

Risk Ranger /3T A—4 L LT, UTFTOBREEZFE L, 2B, MILTEOZEI LUM
THOEHEY ZAT AOYMRIZOWVTIE, KELEREEOFEE LOXMEZ R E X TRT A—
ZERE LR,

TRRONRTA—ZEANLERR, VRIS X703 149 LBEHENTE,

K8, MAT T I AT —DYNERTDY AT T X TITRBIT BT A—ZERE

Salmonella % 185E

FAO Fishery Technical
Paper442 B X OV Z. Sosa
Mejia 5 (201012 23 & |7

1. Hazard Severity Mild

2. How susceptible is the population of

) GENERAL 4 population X5
interest?
3. Frequency of Consumption Weekly REE
4. Proportion of Population Consuming the Some (25%) Rl
Product
6. Probability of Con'taminatibn of Raw Other (4.2%) {Xsii et al® (JFP 2008) {5
Product per Serving Gug
Reliably FAO Fishery Technical
7. Effect of P i .
ect of Trocessing eliminate hazard | Paper442 (Z#-S5<8E
8. Is there potential for recontamination ) 71w by AN EIEERF DB
: Yes —minor (1%) |
after processing? Yua-FBTE
9. How effective is the post-processing Contré lled (3%) FAO Fishery Technical

control system? Paper442 (2 3-3<
10. What increase in the post-processing :
contamination level would cause Slight (10 hold | Z. Sosa Mejia 5(2010)(Z %
infection or intoxication to the average | increase) ek
consumer?
11. Effect of preparation before eating Usually MR E AT INEE 18 E
Emilinate (99%)

8 AsaiY, Kaneko M, Ohtsuka K, Morita Y, Kaneko S, Noda H, Furukawa I, Takatori K, Hara-Kudo
Y.: Salmonella prevalence in seafood imported into Japan. /. Food Prot. 2008 Jul;71(7):1460-4



(9)

MABHNOYILVERTDI AT T X7

KIZEABRZEIC L Y, Salmonella DY A7 5 %2 7 BRI,
Risk Ranger /X5 A —% & LT, ATOBRKARE Lz, 28, MILITEOZRE I 0m
THOBEEHY AT AOHEIZOVTIE, KE LIEREEOR R LOSTIRE 2B E 2 T/TF A—

FEBREL,

TRONRTA—F B AN LIRER, VA7 T2 70F 152 LEHEINE,

#£9. BABAOYLERTDODYRIF X

Salmonella % 187E
FAO Fishery Technical

Product per Serving

Other (15.1%)

1.H it Mild
azard Severity ! Paper442 3 XM Z. Sosa
Mejia ©(2010)IZ %3 & H(k7
2. .How susceptible is the population of GENERAL 4 population X1
interest?
3. Frequency of Consumption Weekly R EfE
4. Proportion of Population Consuming the Most (75%) Rl
Product
BREEDYV R STy AV
6. Probability of Contamination of Raw R SN B ATTIRBE O

IVERT BETEROBERRE
B

7. Effect of Processing

Usually (99%)
eliminate hazard

FAO Fishery Technical
Paper442 (2 K-S A85E

8. Is there potential for recontamination

after processing?

Yes —minor (1%)

By by N SRR OB

9. How effective is the post-processing
control system?

Controlled (3%)

FAO Fishery Technical
Paper442 (2 #-5<

10. What increase in the post-processing
contamination level would cause

Slight (10 hold

Z. Sosa Mejia ©(2010)(2%

infection or intoxication to the average | increase) D& HWr
consumer?
. . Usually .
11. Effect of preparation before eating . B EATIC FANEE AR E
Emilinate (99%)




(10)

BABRNOI BN B—DY AT S5% 0

RIZEABA ZHFIZE Y, Campylobacter DU X7 T 2% v 7 & AT,
Risk Ranger O35 A—% L LT, UTORBREEZE Lz, 2B, MLITREOZREL LU
THDOEEY RT ADOBHEIZONTIL, IRE LTRBEEOREB L OEE S B E 2 T/RT A —

FEHRE LT,

TRONRTA—FEAN LR, VAZ %703 152 LEHIWTE,

ilo.%A%W@ﬁyﬁnﬂﬁ5~®UX7§V%VfK%H5ﬂ?%%&

£

e

Product

Campy % 1BE

LH 4s " Moderat FAO Fishery Technical

- Hazard seventy oderate Paper442 3 L UM Z. Sosa

Mejia & (2010012 F-2 & H|ly

2. Eow susceptible is the population of GENE 4 population Xt%:

interest?
3. Frequency of Consumption Weekly 1R EAE
4. Proportion of Population Consuming the Most (75%) R

6. Probability of Contamination of Raw
Product per Serving

Others (16.2%)

BREEEBRY A ST
7A N

7. Effect of Processing

Usually (99%)
eliminate hazard

FAO Fishery Technical
Paper442 |2 -3 < M€

8. Is there potential for recontamination

after processing?

Yes —minor (1%)

Ay by NG EERORTE

9. How effective is the post-processing

FAO Fishery Technical

11. Effect of preparation before eating

Emilinate (99%)

Controlled (3%) .

control system? ° Paper442 (2 #-5<
10. What increase in the post-processing

contamination level would cause . FAOQ Fishery Technical
. . o Slightly (x10) N
infection or intoxication to the average Paperd42 |2 H-5<
consumer?

Usually

LA E AT FINE Z AR




— LS

RBLHMEHORAELE | MAZKED | MAZKED | BALENLADOY | AT FaF L MADBRLOY | IAXE—7% | AZEDY | MABROY | MABROL v
Bk e7 VA | Norovirus RAFYT FeAXDY AT | RTIVT —FELYDYRT | VNERT NERT Yraayg—
Dive ur

1. Hazard Severity Mild Mild Moderate Moderate Moderate Moderate Mild Mild Moderate

2. How susceptible is the | GENERAL GENERAL GENERAL GENERAL GENERAL GENERAL GENERAL GENERAL GENERAL

population of interest?

3. Frequency of | monthly Monthly Weekly Weekly Weekly Weekly Weekly Weekly Weekly

Consumption

4, Proportion of | some (25%) some (25%) some (25%) some (25%) some (25%) some (25%) some (25%) most (25%) most (75%)

Population  Consuming

the Product

6. Probability of | other (17%) | Other (2.1%) | Other (4.1%) Other (2.2%) Other (25%) Other (4.3%) Other (4.2%) | Other Others (16.2%)

Contamination of Raw (15.1%)

Product per Serving

7. Effect of Processing No Effect No Effect Increase (x10) Increase (x10) Increase (x10) Increase (x10) Reliably Usually Usually(99%)
eliminate eliminate eliminate
hazard hazard hazard :_\

8. Is there potential for | Other (30%) | Yes -—minor | Yes —~minor | Yes —minor | Yes —minor | Yes —minor | Yes -—minor| Yes -—minor | Yes-minor(1%)

recontamination after (1%) (1%) (1%) (1%) (1%) (1%) (1%)

processing?

9. How effective is the | Controlled(% | Not Relevant | Controlled (3%) | Controlled (3%) | Controlled (3%) | Controlled (3%) | Controlled Controlled Controlled (3%)

post-processing  control | & : 3 f%i#) (3%) (3%)

system?

10. What increase in the | Significant None Others Others Others Others Slight (10 | Slight (10| slightly(x 10)

post-processing (HE & (10,000,000,000) | (10,000,000,000) | (10,000,000,000) | (10,000,000,000) | hold hold

contamination level would | 10,000 fZi#) increase) increase)

cause infection or

intoxication to the average

consumer?

11. Effect of preparation | No effect No effect No effect No effect No effect No effect Usually Usually Usually

before eating Emilinate Emilinate Emilinate (99%)
99%) (99%)

12. rank 48 61 24 22 28 24 49 52 52

SO

Aruwing uryuey Ysty
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WEFIRE SR 7o D,

PETIILAY BT BOEROBENEFICERTHZ LD

WESIN TV, T, 77O TTX EFREFAND D, N T 77 enay JOFER#E
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N, NaT7 TR TIX Z2EF LAV rBEFE LI WS
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NT T Z G TTX B0 A 5
ENRBEI N, ’
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A. BIREEMN

T LHRBRPHEITEFERELTBY B
10 4[# (2002~2011 ) 2E¥H+5 L, F5F
0T 32 1, BEIT 464, EEFITI 24
T, BUVMEICIL 6 4 M Lic, R BT
LZREPHEEEOFEFEHHCERNR 6L THD
ZeEEXDHE, T ITHRBEOBIEENRNICE
WA ONY | EOREREEZED TRBEESS
B2V, 20D, bRETIEY SEHE
IEDHDY A7 EEE LT, BAE (4K)
#@E (7 7 OEARERIZOWVWT) BRALE 59
5 584 12 A 2 A) T, RAFRERY S
DOFEFE, L, WEERSED Sh, Zhlist
D7 TOBRBREZEEINTWS, &bz, 77
DOEFNZOWTIE, BB EOEFAZFIZLY
7 T OBRE L HRICARTEEZTT IDOR
EMEEFER/RLTND

%A?&uowfj:@WTﬁ%m 2D 5N

T BWEHE TR SN T 7 21 FECBRE S,

7 7 DRRBIIEHOBNEZEZH T DD 4L
HE2THRW b0, BIZHBOZ %23~ TR

ELELDIZRDZ & T AR 7 OERN~D
BAZEBENTWS, L LAENG, 77 0NEHR
TERETAHAZLNDHY MHFEAEREE LT
n%n(wébﬁﬁﬂ7ﬁwﬁ$wm THE
L. 2008 FELIBEILN I XU EHE T 5 #o
K77 TERFERREAE LT, ZiEs»
5DEWFER A — FOERNRALIEZD Z
EMTELI,

77%®7 b R (LLF TTX L&D
i, 7 7USN OB D bR ESNTEY, &
REMWRIBIED~ VAT N =&Y
BREORY Y 2 URToNA, TILT FEH
BRI o2 E0HBH, % LT, 2007~2008
N TEBREBMEO LA A B (Y
ALITRAR) FUUNRLITE BT S ETE
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7o ZXUEXT7 ZOBHETHY “BE UL
%35,

5 LIRLO T AFRIZENEBADBE
NOHLEMFEHNT— DY X7 EBRIZE
THZEEHMIC MBI D7 7B IS
BEORTHEMZHAE L, £/, RO X
SIChREIBITZ770) 27 EBT, (7
7 DORERRICONWT] TED b L%
WCEVANDOBEEZBEZIBEARRNVERD
biD 7 7 OREE KR UL IZEE SV TiThh
TWAN, TERTTX bRV EEbhTn
57 RSO “EERE 77 b RATRERE
MBFHRS LTS, b L “EHEE” 7270
TTX THEELRZWVWOTHNE, A% BHOE
IERHIRE RETHEGH DA, £ T,
WFEe 54 D AVESR LTz in vitro MREEERE
ThrI 77 a7 ZORFEBKICBITS TTX
EHREERF L,

B. WrsthiE

1) XERERE

7 I7BIUEEEOT JEREFERIL,
PubMed

( http://www.ncbi.nlm.nih.gov/pubmed ) .

" SCIRUS (http://www.scirus.com/) , Google

scholar (http:/scholar.google.co.jp/) % A

THRE LT,

2) S EEC X 5 a7 FEO TTX
=5
RENIIBRM N T 7 7 ena o TRz,
FNEBIOKG FREE U T2 30BHA 0 b Tl 2 5
L. FH&HH L7 perfusion buffer THEFHE.
ATGAY—E AR P LU E AW T
F (¢8mm x EX 1lmm) ZFEML~. IFE
BOREILVFY—1L—F (24 Vx)l) O
KT = VT AR, 50pM TTX % & ¢ transport
buffer ImL #F TIEA F X (95%02 - 5%CO02)
EARTYTULERL, 200CT 8 RefiEEER L
7o RRRFEICHFAERRDI A 2 B L, Xk L7z
transport buffer {2 1 73 FEIRIE L TR A

REZUEE LB, X LFFT LTS EREER
o7, MY 0.1%EEE % X T, KT
CFARXL, —EIEZ NI EEEICHY, &
D ITPKIE T 10 SfEmE L < TTX ZHh
HL7z, TTX E&iX LC-MS & T, #2237
BHEEIL Lowry ETITo7, EBRIZHEIL D,

BN 7 7BLONa 7 JHIBIZIE TTX X
BH ST &% LC-MS o8 CHER L7z,

C. Wre#ER
1) CEREARE
BHBRBICBWTE Y FLEEMNIBIT S
7 7 RPERHO OB 2000 FLABEOHFIEZ R 1
IR LTz, MBS NTHEIIZ RV, 77
BRBITOTRET TR, AT =7, PR
(M), FIET AV A THRAEL, AT
THEAELTNWDZ B ghol, PEREOZ
JREAFHALTWD DI RVR =
7 7 Lagocephalus scleratus 334 A5 TVt
F—AMZ YT CTHREINTND, ZOff, #
K7 7D Colomesus asellus 3V s 77
(Sphoeroides) B THHEEZR I LT3,
B - o1 B D7 JHEFHEICOVTIE,
vty b LESEFNDR oD, PEHEEZEET
2007 £ 5~8 Bz S iz hon A (F
VAL a 74 R) Nassarius BIIBIRED T
TEBRE S, ZORFHOBERIT NV RS
Thd RN TV,

2) FFHfREERIEIC L B a7 JHFiEO TTX
&

N7 7 JiFEEOI R % 50uM TTX Z&¢e
transport buffer TIEELZEZA, £ F 2
~N— b 2 BRI TTX B S, TTX EiE
2 (FHE - ZE %R 13 0.33£0.12 nmol/mg
protein Th-o7z (K 1), TTX EFEIZA >~
¥ o — MRSV L, 8 IR
1.51%0.13 nmol/mg protein IZ&Z L 7=,

—J, a7 JiFEBO R o%aiE. 1 oF
2~X— b 2 EFfEI#IZ 0.08+0.05 nmol TTX
/mg protein 3R SN2 b DD, D%k TTX



