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29 10 30 7
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1
2018 8 11 90
3 30
97.8% 88/90
678 Anisakis simplex sensu stricto (As): 554
47 As
As
As 2018 5
10 9
132 As: 109
82 106 23 31
31 As

75%



fii (Ap)

Ab Aph

2 kg

2018 5 1

PCR cox2
4 A. simplex sensu stricto (AS)
A. berlandi (Ab)  A. physeteris (Aph)

As
Ap 1 40 8
As
Ap
Aph
As
2018
2018 4 5
4
2018
2017 9

14

A. pegref-

As



70

2018
4 6

Anisakis simplex sensu stricto (AS)

10
1 7
Anisakis simplex sensu stricto (AS)

2018 10 11 6

Anisakis pegreffii (Ap)

16



230

10

60

30

13 88 29
12 12

29

30 4



Anisakisberlandi (Ab) 3
TagMan MGB

18SrDNAITS
PCR

25 10

14 1

90
I
DNA ITS1 PCR
As, Ap
rDNA ITS1 rDNA ITS2
multiplex real-time PCR
cox2
2
60 25
3
90
20



Anisakis simplex sensu stricto (As), Anisakis pegreffii (Ap), Anisakis physeteris (Aph), Anisakis ber-

landi (Ab), Anisakistypica (At) 5
As
As, Ap, Aph, Ab,At 5

10 2 10
351 194 47
70
70
2
1
1
40 8
3
As Ap
2
As Ab Aph
Ap
3
3.
1
2 3

As
2 25
As 3 2018 9
24% 43%
1 53
30 4 1
10 5
As Ap Ab,Aph 4
Aph
As
3
2 11

6kg 8kg 4



15kg 3kg
2018
6°C
3
4

2016

2018

2017

2018

2018

4

4 °C

40

0.5°C

60cm 1 2



5.
1
2013 16 4
2018 58
46% 2018 33
33
10 1
3 2018
9
Anisakistypel
As 4 hybrid genotype
7 9
16
5
50
6.
1 10
1 10
6
6 42

As

70

57%

15

69

2
2017
2017 5
2 2018
24 73% 4
50 62% 2018
4 2018
15
Ap 6 10

2018

hybrid genotype

4 8

1

Ap

1

10

19



69 52
As 2 At 15 Aph 2 4
As 38 25 As 13 Aph
7.
3 6
1
8 1
1
8.
D
1.
As
As
2012 2016
26 2018 8
11 2018 5 As 14 1/7
2018 As 2018
As As
2018 9
70
4°C

24% 43%



2011
80

Ap

Aph

Ap

10

10

As

,62:13-24

As Ab

Aph

40

2011

11%

Ap

80 As

As
Ap

As
56: 1-
As



22

16

10 11

PCR

As

4°C

3)

2018

15

4 6

As

Ap

4°C

DNA

2018

2018

ITS1



2018

Ap
10
3 2018 4 8
19 50
10 11
10 10
1.4%
Aph At Aph
At

16 15
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2009 6 4

2 2018

2 120
22 20

4 2018 1 2018

1

5 2018 4 5 2018
2017



3 2018
As Ap
10 11

31 2

31 3

88

88

10 11
As
30
2018
31
31 3
88

88






2018

82 23 31
sensu stricto (AS)

As
As
5
As
219
pegreffii

2018

10 109
As

31
1

5

As

2018

Anisakis simplex

1

89.0% 195/219

75%

468

As

Anisakis



9 10
2018
5
1 2 2018
106 82

Anisakis simplex sensu stricto (As) 98

92.5%  Anisakis pegreffii (Ap) 7
6.6% Pseudoterranova azarasi 1
0.6%
82
23 31 As
2018
2018
B.
1)
2018 8 11
3 e
6

6 90
3 A 2018 5
10 11
10
5
2)
3)
3
I v
4)
[

DNA

0.2 mL 50
mM NaOH 20 uL 99°C 30

80mM Tris HC140 pL
DNA

DNA [

As Ap Anisakis berlandi
(Ab) 3
rDNAITSL 250bp 325bp rDNA



ITS2

5)
2018 9

174

1)

30
L3

61 bp 139 bp 273 216
TagMan MGB I As: 197 Ap: 7
Ab: 12 57 I
Anisakisphyseteris: Aph
2 30
18SrDNAITS 28 L3 212
cox2 1 64 / 8
PCR 13 15 / 225
210
| As: 199 Ap: 1 Ab:
6 Anisakistypica (At): 4 15
12 Aph
30 30
1 L3 168 1 27 /
4 12 16 /
339 102 180 165
I As: 158 Ap:
1 Ab: 6 15 Aph
4
47
40 L3 As
2018
2018 5
10
L3 119
47 13 132
111 As: 109
Ab: 1 At:1 21 Aph
5 11
10
L3 38
7 45
30 21
3 I As. 20 Ab: 1 24
251 1 91 Aph 5
22 2 20



As
11
5 5
219 L3
89.0% 195/219  Ap
5
90 2
4 25 5 115
0.63
As
0.80
2)
339 4
5% 254
15% 51
9% 30
102 46% 47
34% 35
20% 20
174
76% 133
10% 18
13% 23
40 73% 29
5% 2
22% 9
1

284 254+30
67 47420
96.8% 275
89.6% 60
75.7% 215 85.1% 57
156
133+23 38
29+9
98.1% 153
94.7% 36
92.9% 145 73.7% 28
78.2%
122 73.7% 28
47
83% 39
1
D.
1)
As 30
2 22 30 8
13 30 4 12

As



4
As 554
As 6.2
2018 5
10
109 1
10.9 109/10
2018
As
6
2012 2016
As39 Apl
Aph45
1 As
39/26 2018
a4 7
2018
2018
82 106
As

As

As

2)

As 2018

90

1
554/90

As
As
2018
10
8

70%

26

26 18

Ab8

15

As

92.5% 98

As

75%
76%

10%

83

4°C

43.3%

11%
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As
As
As
As
2018 9
2012 2016

2018
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F
1
2

31
3
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G

88
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31
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15 1

[
o
1

(A

1o

18 28 3H 48 5H 68 7H 8H 98 10A11812H

(2. 2018FDHEAN I 5= EFH (CRADD

REMRIEE DARIHR

1181881l

l“\ 11A138(MISiEE)

& |
b | |
r \\ 11A12H(ERELE)
|

SH3H(5E2[EH)

 9F 148 (E3EE)

=7

)

* 8B 19H(E1I
Al1A1B(EmE

\\ A\SHZZ[H(%’*EL%EEF)
108148 (EEE)
982961 (SE41EIE)

=)

3. v ADRE RS RIER

® : Y ADHIBREDREZ IR COIT T U AGERFERMBUITHYA
A HYA (REASE) (CHEFBT7OFRIAFEREZERLIZHYA



F1. BEAYAZEDRSMRBIEERS JUBRMTEIRFERCSHSITDF ZHF MR

b WA WREIFRIX - NEFH) FEEERBihE* - #k7H =YY=
MEEEEE RATARRRTEE MBEESR BT iRIRGTE FTiERGTE
i ' # 284 67 156 38 47
BELERESR 275(96.8%) 60(89.6%) 153(98.1%) 36(94.7%) 47 (100%)
SHICHERE 215(75.7) 57(85.1) 122(78.2) 20(52.6) 29(61.7)
REEREAPI DR ZS 165(58.1) 45(67.1) 122(78.2) 28(73.7) 39(83.0)
FRREOT ERS 195 (68.7) 34(50.7) 145(92.9) 28(73.7) 47(100)
AR ADUE 27(9.5) 7(10.4) 15(9.6) 8(21.1) 16(34.0)
T5310E T Liddr 68(23.9) 29(43.3) 47(30.1) 16(42.1) 16(34.0)
RIEDiR 17 (6.0) 1(1.5) 23(14.7) 2(3.6) 12(25.5)
PISFRADIREER D 14(4.9) 4(6.0) 22(14.1) 7(18.4) 20(42.6)
=1 7 ) LOVERR 31(10.9) 28(41.8) 7(4.5) 9(23.7) 6(12.8)
FE DB TOHHE 22(7.7) 23(34.3) 7(4.5) 10(26.3) 9(19.1)
[ERRICERIER 9(3.2) 28(41.8) 2(1.3) 11(28.9) 15(31.9)
FEBOBA 13(4.6) 19(28.4) 7(4.5) 8(21.1) 3(6.4)

* PR, WIdth, AZEHT, TS

2. R ER(CARRE LDV A LB 0T ADFLERR

— Wik [BIE ARRIED Pl FERIARMA BERIAER
FB# RE#H BHERR As Ap Ab Aph  As T As  2Oft
BIEIE 5 5 0 2 5 0 6 0 0 0
E2EE 5 5 0 1 0 3 9 0 0 0
#E3@B 5 5 1 99 1 4 4 20 0 0 0
gAEE 5 5 0 7 0 3 9 0 0 0
$B5EB 5 5 0 29 1 0 25 0 0 0
gemBE 5 5 1 27 0 2 4 0 0 0
& 5 30 30 2 175 7 12 57 22 0 0 0

As: Anisakis simplex sensu stricto, Ap: A. pegreffii, Ab: A. berlandi, Aph: A. physeteris

|3, KIBBICARERELUEAVACHITDI T HFRDOFTERR

e B B HISE P ELEEATES) LN
R#E RS BIEE® as Ap Ab At Aph  As ZOft  As  EOfh
®EHEH 5 4 2 29 0 2 0 1 2 0 0 0
FE2EE 5 5 0 3 0 1 0 3 0 0 0 0
E3EB 5 4 1 20 0 0 1 A 1 0 0 0
$4EEH 5 5 1 69 1 0 0 3 2 0 0 0
$5EE 5 5 z 7 0o 1 1 3 6 0 0 0
$eEE 5 5 2 20 0 2 2 4 2 0 0 0
& & 30 28 8 186 1 6 4 15 13 0 0 0

As: Anisakis simplex sensu stricto, Ap: A. pegreffii, Ab: A. berlandi, At: A. typica, Aph: A. physeteris



=4, FiBE(CARPRE UTZHY A CHEIFTD T U ADFERNR

= WiE 2E FHRIED PR FEBIAREY SRR
RS RS BMEE As Ap Ab Aph  As TOft  As  Z0fh

EiEE 5 5 0 11 0 1 2 0 0 0 0
gEoEE 5 5 1 34 0 2 1 4 0 0 0
83EE 5 5 0 13 0 2 2 0 0 0 0
g4EE 5 5 0 28 0 0 4 0 0 0 0
g5E8 5 5 2 37 1 1 4 2 0 0 0
FeEE 5 5 1 23 0 0 2 6 0 0 0

& 5§ 30 30 4 146 1 6 15 12 0 0 0

As: Anisakis simplex sensu stricto, Ap: A. pegreffii, Ab: A. berlandi, Aph: A. physeteris

5. TERIET TS A ICRESNIE WA & 7oMitiga WA CH 1T D7 _UF AT ERR

wiE B AnPIED A IERIEARA
FEi# RE#H BHE$Z aAs Ap Ab At Aph  As Eofth

B E b HIEH

FEEHREH 5H 10 9 2 9% 0 1 1 21 13 0
bhZiEE 118 0 0 0 0o 0 0 © 0 0
=ERERE 118 9 9 1 13 0 1 0 24 0
IIOR AT 118 5 5 0 24 195 0 0 0 0

As: Anisakis simplex sensu stricto, Ap: A. pegreffii, Ab: A. berlandi, At: A. typica, Aph: A. physeteris

=6, AEFA THRESNIZAOYACETDASOEMN S 7 b 2 R

£ N it

5 acpsy  ASRE  AstEli =,
2018582 - 11H 90 954 6.2
201855H 10 109 10.9
20124F - 20164F 26 39 1:5

As: Anisakis simplex sensu stricto

4. DY AFBRARDT Y+ D
At BT A £ = AsIRIBHEE / IR R # HERE (C LSt &



2018
PCR
A. berlandi (Ab)
Ab Aph Ap 1
As
Ap
As

2018 5

cox2

1

4 A.simplex s. str. (As)  A. pegreffii (Ap)
A. physeteris (Aph)

As

Aph

2018

40

As

As

As



2018
B.
1
2018 5 11
11
5 10 9
1
2)
L
3
L
3

40

4)
1
|
DNA
0.2 mL 50 mM
NaOH 20 uL 99°C 30
80mM Tris HC1 40 uL
DNA DNA
I
A. smplex s. str.,, A. pegreffii A
berlandi 3
rDNA ITS1 250 bp 325 bp rDNA
ITS2 61 bp 139 bp
TagMan MGB

multiplex real-time PCR

DNA ITS
DNA cox2

5)

10



1)

2)

A. berlandi (Ab)

3)

20

4

11

2
471

11

53

10

A. simplex s. str. (As) A. pegreffii (Ap)
A. physeteris (Aph)

Ap

Ab Aph

As

Ap

4 As
As Ab Aph
Ap
Ap
55
0.61
As
0.79
4)
3
5-2
6-2
7-1 2 3mm

6-1,



7-2 7-3

3-3

Aph

3mm 2 3

10 pm 50 pm

2011
, 62: 13-24

Ap
80 As

11

As As Ab Aph
Ap
As
Ap



As Ap

2011 56: 1-5

As As Ap 3

18

As
As As

a) b)
C) 2018
2018
30
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31
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' 500km

1 DYADEFEBSE - RERH]

&K1 HYADOANE - FIRICESITD 7 ZHOFIEDOFERNR

SR RIEH | REREHN (EEE,% (gﬁ]gﬁ%)
FEMGE) 5/22 10 (1_653) (1—420)

. = 8/19 5 (125) (1’

. HEFH(E) 9/3 5 (1-27) (4)

N SHsh 9/14 5 (1_511) .

g TER 9720 5 | @t 0
S 10/14 5 (1-520) (i)
wmem 111 5 (1—516) (411)

AAllR 11/18 5 (8_546) 0

BELZIMB 11/12,13) 10 A 0
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B
peei il

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| I 1 ! 1 | ! | |

T EFGE)(98) 15

Sih(8A) Siitiaphiiny 14
Sig(oR) ==l 17
BESR(11A) 31
zgon(of) s A A
FEM(OA) 1 e 32

L FEEm(E)(5H) 148

WEEF(LA) 7///////////////////////%?////////////////////////5 134

mrEAE(11R)

|

A. simplex (As) ¥z A. pegreffii (Ap) = A. berlandi (Ab) [i'1{A. physeteris (Aph)

M2 @B LD Y X DIEBAK

xR2 TFTEERNTSAICEE=NLAYVA CHBEESS LU
BARBEDYVACS T U EBOFERNR

wEn  wEn o BIE EAH i i
B RE#H BHREEH A Ap Ab Aph As ZDfth

FEIEET sH 10 6 4 113 0 6 2 26 0

NhSiEE 18 1 0 0 0 0 0 0 0 0

ERBFE 118 9 5 0 1 0 0 9 0 0

L= Fish 118 5 5 0 0 134 0 0 0 0

As: Anisakis simplex sensu stricto, Ap: A. pegreffii, Ab: A. berlandi, Aph: A. physeteris
TOMDATFEE YA CSITBIRRIC DOV T (EDERRREZ LORIZSHE
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(7-1 HWYVABEREOT —HFXREDRTEE
(201811 A3H (CEHRKINA (TKIET)

K e

(7-2 HYAMPIEREDY S+ XREOUIE S (o —JL : 500um)
(2E &< BZEEBNVWIREE ; 201811 A 38 (CERHIBSMLA(CKIET)

X7-3 HYAFIEFREO? —SFIREDWES (X —JL : 500 pm)
(2~3EIECBEEVNTIRRE ; 2018F583H (CTFERBREICKIGT)



X8-1 HWABRWDI — =+ X BADMTEE
(SE&E<BEEVIRRE ; 20181138 [CERBSAAKIST)




2018 4 5

2 kg
2018
2017

2018

2018 4 5



2018

2 0.5°C 2018
1 1
3 6°C
4°C
6 kg 8 kg 4
2018
4
5
15kg 3kg
2016 2018 4
2018 4
2017
2

2018



i Kawabe, et al.
2005 2017 4

4-1 2017 9
18 °C 4-11
2018
40 60cm 1 2
2017 2018
2 3
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2016
As 4°C
As
Anisakis pegreffii
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E
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3
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[43. BFIDFEE

FERICITIZFRES, i IERMEITREFRES, i KIEITARES
ZETHR: Kawabe et al., J Oceanogr, 61, 529-537, 2005.
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|\ A 2 [T b K M > i A L E .
2 \ KEIEDT L 6~1 8CH, ™
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30

2018
4 6
Anisakis simplex sensu stricto Anisakis pegreffii

A.

Anisakis Pseudo-
terranova

2018
10 2018
1 467
B.
2018 4 2013 2018
208 82  (39%)
73 2018

(35%)

2019 3 15




3
DNA
PCR
2018
19
50
C
1)
4 3
2017 11
2017 5
46% 2018

1

ITS1

2018

33

DNA

2013

58

57%

16

60

50

40

30

20

100

50

0 0
2013 2014 2015 2016 2017 2018
2) 2018
2018 4
13 10
13 10
6 7 4
7 5
8 2
5
2
10
6
1
12
2
2018
33
24 73% 4 6




2. (2018 )
15 10 11
- - >
(33)
10 ( 25 )
’
5
O - -\- T T -\
dN MY WLo~©o0 9 qy
10 11
3) 2018
50
62% 2018
1
1.
(%)
21 13 (62%)
31 17 (55%)
6 3 (50%)
58 33 (57%)
4)
2018 33

15 15

Anisakis type |
Anisakis pegreffii 10  Anisakis
simplex sensu stricto 4 hybrid
genotype 1 2

7 9

Anisakis pegreffii 6 10 7
16
Anisakis simplex sensu stricto 3 4

hybrid genotype 1

2
2.

1 4 5 2 Ap [2]
2 41 1 Ap
3 413 4 Ap [4]
4 5 2 1 Ap
5 6 11 1 Ap
6 79 1 Ap
7 7 16 3 As [2] + HG
8 8 22 1 As
9 9 3 1 As

=
(&)

As[4], Ap[10], HG[1]

As: Anisakis simplex sensu stricto; Ap, A. pegreffii; HG, hybrid genotype

5)

19
50 69
2018 4 8




19

3
19 50
2 2 (11%) 10 (20%)
4 (21%) 21 (42%)
13 (68%) 37 (74%)
4 (21%) 18 (36%)
D.
2018
Anisakis pegreffii
4
6
10 11 2018 10
2018
2018 4 8
50
9 2
15 DNA ITS1
PCR
7 16 3
Anisakis simplex sensu
stricto
Anisakis simplex sensu 10 11
stricto
7
9

Anisakis pegreffii



2018

4 6
F.
Anisakis simplex sensu

stricto Anisakis pegreffii G.
1.

2.

1.

2018
10 11 H.

87
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10
70 1 7
1 1 Anisakis simplex sensu stricto
2018 6 2018
10 11
C
D
10
10% 1 10
10 70
2018 10 7
1
6
2 33%
42
DNA ITS 1 7

PCR 4 1




type |
simplex sensu stricto

Anisakis
Anisakis At
As

69 54
Anisakis type |
52 As 2 Anisakis typica
At At
15 Anisakis type 11
Anisakis E.
physeteris Aph 2
2 10
4
Anisakis type |
As
38
25 Anisakis type 1
As 13
Anisakis type 11
Aph 2
D.
F.
G.
10
10 1
1.4% H.

At

Aph

Aph

1.4%



1 6 6 2 1805
2 10 10 1 1810

16 16  3(19%) — —

2.
a) b)
1 6 38[25+13] 4 42 1805
2 10 69[54+15] 1 70 1810

16 107[79+28] 5 112 — —

a) [Anisakistype |  +typell 1],
b) Anisakis type | Anisakis simplex sensu stricto
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7.
16
2018 10 11 6
8
A. 2018
Anisakis
Pseudoterranova 1 467
2014 5 2018
208
82 (39%)
73 (35%)
2019 3 15
=20 24 2018 4




13 2
16
2018 10 11
3

5 7 1 13
1 1 0
0 1 0
6 9 1 16
2018 10 11
3

16 15 94%
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B X

1 B# P.1
2 P=YFREEoLC  Pi |
(1) FER [FHFX] P.1
(2) P2 XXBHE P 2
3 EEFIE P.2
(1) BEDTHRN )
(2) FIg )

4 ToHXXREKDIEE & FH ,
(1) Anisakis type | P 5

(2) Anisakis type 1 P.5
(3) Pseudoterranova spp. P.6
5 WERE P.7
(1) BAEAOHE P.7
(2) BEAE P.7
6 EBEFRE P. 11
(1) DNA #H P. 11
(2) PCR-RFLP ;% P. 11
(3) IBEFANEFT (—I T UREK) P. 11

7 SEXH P11



TFoHXABHRBEEOHEALNCRE SN 7YX RBEZRET 5720,
BRAEROIERPHERICL IHERDERM G OR, > F2BETHL
ZEMET D,

FARAT7HFRARPENDZERTHY. T3 OFEEHHAKUBREDLZ
W5 8HDEREEFDHELAH o=, BEMRMICEI(THXRAEDE
DITHHEZEITI =0, SREFARVEFERARAEEFIEECHEL., T=UF
ABRAEDEREBRICLHEEETS.

2 F=-HXXIZIDOLT

(1) F&ER [P=HFR

To-HFRABIOSIOTHIOREDBERABERBEEL T HRRT, K
RIBREXDEICHFET 5, TORMEEFE L EBITHBPICHE SN, PRIE
ETHAAXIT7ILGENDRBREITHBSINESHYRICEETT 5. COPR%E
BIAFT7INANE (HNA\OMHLE) [THESh, TORATEIHYR
DFEFFEZRTS. T FAYRVFEL-ANETEEMILENFET
&, TOBATHREGY EFRIERT S (B1),

EFIESHYRNFETHDANEEERT A LICKYBRL, HRNE
BOBEERICHALTREPEZSIESREIITA, E FOFERATIERRICETHE
TERWH, BREFMBALEL, B8, YROZ L EANMEORRBBYICH
ELTWDA., HRES RISFHS) ~HBITT 5,

299 - 1LDH
EAMOD. B

1 : 7=UFRADEFER



(2) 7—UXXBHE

7 SHBET7-YXRiE EHOXEEZLHD)
BRH~HTEERIC. HNLGER. B0, BHZET 5,
1 SB7_HFRE
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