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1976
2,3,7,8-TCDD

250g 3009
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1970









1970

30 50






200 600

1000 3000

PCB









2-1
1 Phalacrocorax carbo Great Cormorant
1
29
37 Peters 1931 Siegel-Causey 1988 van Tets 1977
6 P. c. hanedae

1925 P. c. sinensis
Harrison 1983
Johnsgard 1993 Orta 1992

Harrison 1983 Johnsgard 1993 Orta 1992
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hanedae

1952
2001
18
5 6
1m
2
1
1998 340mm
150mm 66mm
1.8kg

11

320mm

60mm

160mm
2.0kg



1980

Mizutani et al. 1990

1988

1 300 400
500
1981a 1981b 1993
7
1997

12

12



2000
2 3
11
1982 1996
10
1 6 1
2 3 1
2 1995
1987 1994
1994

13

287km



1993

14



BL

1998

21+ 1.1

7=0.2405(BL)+1.6388(BH)+2.6176(BD)+0.7262(GL)
-0.0113(TUL)+0.2261(WL)-192.5115

Z=0.2310(BL)+3.2083(BH)+0.0151(BD)+0.3214(GL)
-0.1370(TUL)+0.2289(WL)-152.8949

373.

BH BD

GL

TUL

1980. . , 45:679-684.

1981a.
1981b.

1982.
1987.

, 3:63-70.
1991.
1993.
1994.

15

, 103:39-41.

, 31:69-74.

, (14):52-55.

26+ 1.1

WL

, 33:368-

14:107-113.
, 9:5-10.



1995. . ,

, pp.684-689.
1996. : ;
, , pp.33-53.
1997. . ,
12 :31-38.
1998. : , 13:70-71.

Harrison, P. 1983. Seabird. London and Sydney, Croom Helm, pp.295.
Johnsgard, P. A. 1993. Cormorants, Darters, and Pelicans of the world.
Smithsonian Institution Press, Washington, D. C. and London, pp.226-234.

1993. ” "
, 8:19-25.

1952. . , , pp.608 610.

1925. ., (20):336-350.

Mizutani, H., M. Fukuda, Y. Kabaya and E. Wada 1990. Carbon isotope ratio of
feathers reveals feeding behavior of cormorants. Auk 107:400-437.
1988. 62
, pp.99-249.
2000. 12
, 47pp.

Orta, J. 1992. Family PHALACROCORACIDAE(CORMORANTS). In del Hoyo, J.,
A.Elliott, and J. Sargatal(eds), Handbook of the Birds of the World. Vol.
pp.326 353. Barcelona, Lynx Edicions, pp.344.

Peters, J.P. 1931. Check-list of the World. Vol.1. Harvard Univ. Press, Cambridge.

Siegel-Causey, D. 1988. Phylogeny of the Phalacroracidae. Condor, 90:885-905.

van Tets, G.F. 1976. Australasia and the origin of shags and cormorants,
Phalacrocoracidae. Proc. 16th Inter. Ornith. Congr., Canberra. Australia.
1974. pp.121-124.
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2 Milvus migrans Black Kite

Milvus migrans (Brown and
Amadon 1968)

Milvus migrans migrans

M. m. aegyptius

<
3

. parasitus
M. m. lineatus

M. m. govinda

M. m. formosanus
M. m. affinis

M. m. lineatus 51 66cm 57 66cm
36 51cm 45 51cm 129 162cm 139 160cm
630 11509 750 12409 1996
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Milvus milvus
Cramp and Simmons 1980

Mahabal and Bastawade 1985
Galushin 1971 Pomeroy 1975 Brandl etal. 1985
Newton 1979

generalist Brown and Amadon 1968
Cramp and Simmons 1980
Brown and Amadon 1968 Cramp
and Simmons 1980 Veiga and Hiraldo 1990 VifAuela and Veiga 1992
Hansen 1986

1967

1980
Blanco 1994 Pomeroy 1975

Roberts 1982 Klapste 1983

1980

18



94
1983
a)
Koga et al. 1989
3.0km
150m 87 2.0km
1996 1997
Fiuczynski and Wendland 1968
Brown and Amodon 1968)
1998 20
Koga and Shiraishi 1994 1 3 5
Brown and Amodon 1968 32
1 3
20
1987 20
42 83
1987 Dementiev
and Gladkov 1954

46
Koga and Shiraishi 1994
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40 50 Koga et
al. 1989

b)
Schifferli 1967
Brown and Amadon 1968 Cramp and Simmons 1980

1994
1994
11
1994 1995
Schifferli 1967
11
1966
1983
1966, 1983
km 1965b
km 10km
km 1980
Brown and Amadon 1968
1984
22 Newton 1979 23
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24 Newton 1979

30% Schifferli 1967
1,941 10 1,411 11 1,601
2001
Makatsch 1953
2-1-1 2-1-2 2-1-1
2-1-3 1996
2-1-1

12

21



2-1-1

2-1-2

22



2-1-3

1998

1994

2-1-2

23
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2-1-1

25



Blandl, R., H. Utschick and K. Schmidtke. 1985. Raptors and Land-use systems in
southern Africa. Afr. J. Ecol. 23: 11-20.

Branco, G. 1994. Seasonal abundance of Black Kites associated with the rubbish dump of
Madrid, Spain. J. Raptor Res. 28: 242-245.

Brown, L. and D. Amadon. 1968. Eagles, Hawks and Falcons of the World. Country Life
Books, London.

Cramp, S.and K. E. L. Simmons. 1980. Hand book of the birds of Europe, the Middle
East and North Africa. Oxford University press. Oxford, London, New York.
Volume  :27-36.

Dementiev, G. P. and N. A. Gladkov. 1954. Birds of Soviet Union, Vol. 1. State Publishing
House. Moscow.

Fiuczynski, D. and V. Wendland. 1968. Zur Populationsdynamik des Schwarzen Milans
(Milvus migrans) in Berlin. Beobachtungen 1952-1967. J. Orn. 109: 462-471.
Galushin, V. M. 1971. A huge urban population of birds of prey in Delhi, India. Ibis: 113.

1965b.
15: 221-228.
. 1966.
16: 1080-1087.
Hansen, A. J. 1986. Kleptoparasitism of humans Yellowbilled Kite. Ostrich, 57: 59-60.

1996. 3 ; , ;
1967. 12 ; 5:13-33.
. 1998. . Strix, 16: 160-162.
2001. 11 1999 ; ,
. 1984. ; 18: 8-9.
. 1980. Milvus migrans
. 34: 123-132.
Klapste, J. 1983. Observation on two species of kites fishing. Emu, 83: 278-279.
1987. Milvus migrans . Jap. J. Ornithol., 36: 87-97.

Koga, K., S. Siraishiand T. A. Uchida. 1989. Breeding ecology of the Black-eared Kite
Milvus migrans lineatus in the Nagasaki peninsula, Kyushu. Jap. J. Ornithol., 38:
57-66.

Koga, K. and S. Shiraishi. 1994. Parent-offspring relations during the post-fledging
dependency period in the Black Kite (Milvus migrans) in Japan. J. Raptor res.,
28(3): 171-177.

Koga, K. and S. Shiraishi. 1994. Copulation behaviour of the Black Kite Milvus migrans
in Nagasaki peninsula. Bird Study, 41: 29-36.
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Mahabal, A. and D. B. Bastawade. 1985. Population ecology and communal roosting
behaviour of Pariah Kite Milvus migrans govinda in Pune (Maharashtra). J.
Bombay Nat. Hist. Soc., 82: 337-346.

Makatsch, W. 1953. Der Schwarze Milan. Neue Brehm Bucherei, Leipzig, Wittenburg
Lutherstadt.

1993. . Strix,
12: 61-71.

Newton, I. 1979. Population ecology of raptors. T & AD poyser, London.

Olsen, P. D. 1995. Australian birds of prey. The Johns Hopkins University Press.
Baitimore, Maryland.

Pomeroy, D. E. 1975. Birds as scavengers of refuse in Uganda. lbis, 117: 69-81.

Roberts, G. J. 1982. Apparent baiting behaviour by a Black Kite. Emu, 82: 53-54.

Schifferli, A. 1967. Von Zug Schweizerrischer und Deutscher Schwarzer Milane nach
Ringfunden. Orn. Beob., 64: 34-51.

1994.
1994
. 1983. ; 21: 21-25.

Veiga, J. P. and F. Hiraldo. 1990. Food habits and the survival and growth of nesting in
two sympatric kites (Milvus milvus and Milvus migrans). Holarctic Ecol., 13:
62-71.

Vifiuela, J. and J. P. Veiga. 1992. Importance of rabbits in the diet and reproductive
success of Black Kites in southwestern Spain. Ornis Scand., 23: 132-138.
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Larus crassirostris (Black-tailed gull)

CHARADRIIFORMES Laridae Larus
The Ornithological Society of Japan 1974

43 50 ( 1995)
46.5cm 120cm 1978
46.5cm 120cm 44 56mm 340 390mm
50 61mm 129 155mm 500 642¢g 480 6309
( 1995, The Ornithological Society of Japan 1974)
1996 260 19
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EM R E NI (2 A B ) 1966-1983 ([ 88)

O Ehl WHERAFTRE (6 - 7 BICMETHRE)

Bl M 1 FLATEES HE CicEl Ehisto =894 MW=10-11H 4A=12-1H
®=2-1H #=4-5H PREREs AUEICRRERE LD fr=6-TH “V=8-9H
C=10- 11 A=2-3H {=4-5H

2-1-2 1985
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-

SLEREENER  1967-197T8  ( 16)
O BR
1. Karamsin Island, Primeric, USSR (14)
2. Furugelma Island, South Primorie, USSR {2)
[E]1% Hir
el :k=6-7H ¥=8-0H B=10-11H A=12-1H @=2:3H #=4-5H4
M2 A=12+- 1H

2-1-3 ( 1985)
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(1975)

1975)

629

78,456

24 25

2-1-2

1992)

( 1978)

(1937)

(1985 1996)

1961 1996
( 1935

17m 1.8ha

3 7
5
62mm 44mm
0.80
70
30
70
8 11

Karamsin Islannd, Furugelma Islannd
2-1-3

31

12



1985)

1995

1935
1975
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270-1145 115

0471-82-1107 FAX 82-4342

( 1975)
(1992)

(1992)
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( 1996)
25 11

1995)

1978. .
1935. . 40:
446-461.
1937.
11: 1-38.

1995.

1975. ; 26.

The Ornithological Society of Japan. 1974. Check-List of Japanese Birds.

1992. BIRDER

1985. 36 58
1996.
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4 Columba livia var. domestica (Feral pigeon)

1
COLUMBIFORMES Columbidae
Columba Columba livia
Columba livia atlantis
(Goodwin 1970)
42 295 (Goodwin 1970)
4 11
64 222.7+ 7.6mm
314.2+ 35.69 ( 1979)
3000
(Darwin 1859)
( 1973)

35

10

I+



1969 400

1979)

(Long 1981)

2-1-4

( 1979)

36



2-1-1 39.4mm 28.8mm
17.9g (N=24) 17.3+ 0.2 +
N=38 35.6x 0.3 * 2-1-2
1,002 48.3
65.1
J:15]
80
60 I
40 H ﬂ
20 i
A A T TR
3 1978 19794 2-1-1
30
a0t H H A PR " o
10f
oL H 0_[ln [] n m 156 39.4+ 0.1  43.8  36.1
L L
1078 19794 nm 156 28.8+ 0.1  33.0 26.3
' - 9 e
l 107 17.9+0.1  20.4 14.6
LT 1 H |l msan
N S R E TR
1478 19701
2-1-4
2-1-2
+
3.7+ 0.2 26
6.9+ 0.4 24
12.6 £ 0.9 20
b 7.6+ 0.3 24
C 12.3+ 0.4 17
d c e 18.2+ 0.5 18
e 20.3+ 0.6 14
11.4+ 0.2 12
28.6 £ 0.3 8
11.3+ 0.2 7
33.8+ 0.5 13
35.6 + 0.3 38
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10.7kg N=17

2-1-5

6.0kg ( 1993)
10

2-1-3 ( 1993)

2-1-3
* St kg kcal
1,650.2 + 742.2 63.6 197.5
350.0 + 158.0 14.7 53.4
170.0 + 76.2 5.7 19.6
93.8 + 33.0 2.9 6.8
74.1 + 30.9 1.9 6.4
49.2 + 46.3 3.1 11.1
49.2 + 25.2 1.5 5.4
22.7 £ 13.9 0.3 1.1
22.1+31.0 0.9 3.3
0 0
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2,000
1, 600 /
-\.l'
1,200 Vs
i /
iE
1 B0 /
it 7
wl L
a.u/
0 40 80 120 160 200
%ﬁ“.[1 e P !|"|; :'.1:'.[|'|" s Fheall
2-1-5
( 1979)
14.0 10 12.1
2001) 1960
(  1985)

11

39

11.4

1980

20



1979)

X X m 40x 40x 40cm
16 ( 1983)

(Murton and Clarke 1972)
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Darwin, C.  1859. The Origin of Species. John Murray
Goodwin, D. 1970. Pigeons and doves of the world. Trustees of the British
Museum (Natural History).
1973.
2001. 11(1999)
1985. :
: , B229-R21-12: 1-4.
Long, J.L. 1981. Intoroduced Birds of the World. Aguricultural Protection
Board of Western Australia.
Murton, R.K. and S. P. Clarke. 1972. Ecological studies of the feral pigeon I
Population, Breeding Biology and Methods of Control. J.of applied Ecology,
9: 835-874.
1985.
, B229-R21-12: 5-14.
1993. : , 48: 2.
1979.
1986.
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Corvus corone (Carrion crow)

C. macrorhynchos (Jungle crow)

1
PASSERIFORMES Corvidae Corvus 42
( 1986) 5 ( 1986)
C. corone
C. macrorhynchos 2
2-1-6
5
C. c. orientalis C. c. corone
C. c. conix C. c. sardonius C. c.
sharpii  CONIX
9 (Madge and Burn 1994)
C. m.
japonensis C. m.
connectens C. m. osai

C. m. mandshuricus 4
( 1974)

NYTLASR NORYHAS R

2-1-6 1996
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(Higuchi 1979)

4 20
37 41mm 28 30mm
13 15
20 400 500
70
140 250 ( 1997)
45cm 25cm
20cm
2
( 1996)
3 ( 1966)
1

1972, 1986)

43

15cm

1989,

35

10

1993,



115
100 29.4
70.6 39.4 58.2
2-1-7 ( 1953)

( 1957, 1953, 1991)

2-1-8

r |I_|I M ['|.!
Hi# W e

J-iFL
A%

2-1-7 1953
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2-1-8

11 15

15

45

i A

O fEntE Ay

A o i1
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1953

10 1 1 31

10
( 2001)
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250m 50m ( 1996)

1 1
2 50 70 ( 1988)
3,000 5,000 ( 1989)
10 20 3 1.8x 3.6m
30cm
60cm
10 12
1 ( 1992)
14 (
1989) 1
8 12
( 1980) 5 12
Mitani and
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Fujimaki 1992 2cm

8 12 10p
1
3.0mm 2.0mm 1
3 4 15mm
Imm
2 4 3mm
1996. 169pp.
1989.
, 91 9-16.
1993.
, 50: 9-17.
1966.
16: 213-216.

Higuchi, H. 1979. Habitat segregation between the jungle and carrion crows,
Corvus macrorhynchos and C. corone in Japan. Jap.J.Ecol., 29: 353-358.

1957. , 16:123pp
1953. ()
., :459-482.
2001. 11 1999 333pp.
1980. 11 , 45:
416-421.
1972. 2 , 6:
89-106.
1989. , 21: 90.

Madge, S. and H. Burn. 1994. Crows and Jay. AGuide to the Crows, Jays and
Magpies of the World. A & C Black, London. 191pp.
Mitani, A. and Y. Fujimaki. 1992. Age Determination of the Hazel Grouse and
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Carrion Crow based on the Layered Structure of the Mandible. Jap.J.

Ornithol., 40: 109-111.

1997. Corvus corone
, 29: 57-66.
1974. , . 120pp.
1997.
1986.
22.
. 1996.
, 8 3 20 ,
1993.
, 42: 9-20.
1992.
, 40: 79-82.
1988. ,
1986. , 1140pp.
1991. 2
, 13: 15-17.

48

, 46: 59-91.
Strix, 5; 17-

No3)
, p72-78.

210pp.



2-1-9 2-1-10

1986

2-1-11
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i cheek
Croum

W top of head
; 1 |
ESR  nape % Forehead

B lesser coverts B% lore

E#®  mantle
P median coverts B chin
KW greater coverts M throat
W  back

¥ breas:

ME  zide of breast
A-HH aluls

i'-'_l’.-"|:|1 rﬂ primary coYerts
fgt  Flank

M belly

HFIMY primacies

B tertials
eFHEE  secondaries
B rump

EREM  upper tail-coverts
thot HE
central

rectrices

I L
E o Ii! l.|'|i.|.']|

R AEF
latorm] rectrices B rarsus

FIE under tail=coverts

F E';[ vent

L——Hi  ankle

Bl nostril

I cere

Wl

tomial tooth

HE iris

[HHIEE  eve ring
MEFL  pupil

i
inside of upper mandible

WE  nasal hairs
AT natal dewn

O pulate
EE#E  gonys O % gape [lange

T'HI Lisivgiier Spol
i . i P TECR R T
B rictel bristles !

FRE#  amgle of gonys F  tongue

2-1-9
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FIRTI  carpal covert

AL ETE lesser primary coverts W maregingl coverts

'J'ﬂ"iﬂ alula
R pedian primury coverts

%Ik i

Ereatel primary coverts

AL lesser secondaey caveris

AP pedian secondary coveris

HHAHM greater secondaey coverts

=B tertials

[ #fie] -

loggor underving-ooyeers

|

primaries

i Uppre Surface

FE T

median underving-coverts

A

grealer undersing-roverls

Fom Under Surface

WEE outer toe

et hind tou

HEE middle tou

M claw

Bt inpew 1ou

2-1-10
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1 Wing (Length)

a) Natural Wing Length 2-1-12

b) Flattened Wing Length 2-1-13

Witherby, et al. (1938-1941) "The Handbook of British Birds"

C) Maximum Wing Length 2-1-14
b)

Svensson(1984)
"ldentification Guide to European Passerines"
b)

b) ¢
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2-1-11

2-1-15
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b)

Tail (Length) 2-1-15

90

Bill or Culmen (Length) 2-1-16

Exposed Culmen

Total or Entire Culmen

without cere

Tarsus (Length) 2-1-17

Tarso-metatarsus Tibia

54

with cere



5 Total Length

6 Body Weight

Sylvia borin 15 g 5.5%

2-1-17
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1986.
P.49-58.
1986. Bird Topography Bull. JBBA.
56-69.

56



2-2

stranding

incidental catch

13

kujira.or.jp/henkou/zasyou5-3.html

57

strand

beaching

http://www.e-



International Whaling Commission

JARPN  JARPA
JARPN JARPN
1994
2000

1995a 1995b

1995
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a)

Mesoplodon stejnegeri (Stejneger’s beaked whale)

2.2m 5m
4.5m
1 1.5t
200 600
2 3
5
Neophocaena phocaenoides (Finless porpoise)
1.5
1.7m
b)
Phocoena phocoena (Harbour porpoise)
1.6m 60kg
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Neophocaena phocaenocides (Finless porpoise)

Phoca vitulina (Harbour seal)

9 12
1.9m 80 150kg
Phoca largha (Spotted seal)
9 12
1.7m
5 12
Eumetopias jubatus (Stellar sea lion)
4
3m 1,000kg 2m 250kg
Phoca largha (Spotted seal)
Berardius bairdii (Baird's beaked whale)
10m 10t
Phocoenoides dalli (Dall's porpoise)
2.3m 220kg

60

1.7

10



Globicephala macrorhynchus (Short-finned pilot whale)
6.5m

4.2m 3.2m
5.6m 4.0m

Grampus griseus (Risso’s dolphin)
3 4m

Stenella coeruleoalba (Striped dolphin)
20 2.5m

Stenella attenuata (Spotted dolphin)
2.0 2.5m

Tursiops truncatus (Bottlenose dophin)
2.7 3.3m

Pseudorca crassidens (False killer whale)
3.9 5.6m

Blaenoptera acutorostrata Common mink whale)
7.5 8m 1950 1960
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Blaenoptera bonaerensis

Blaenoptera edeni (Bryde's whale)
12m

Physeter macrocephalus (Sperm whale)
15m 12m 1000m

27
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IWC

14

DNA
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2-2-1

1967

cr:

hc:

dc:

of: gl:“

ca:

cl:
ep:

od:

mf:

ce:

ct:

1967

2-2-1
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Archaeoceti
1983a 1983hb)
1972
1983a 1983b)
70%
50 100p m
10 P m

65

50y m

250

Naito and Nishiwaki

10



10

Purves 1955

JARPN

2-2-3

66

JARPA

1995



2-2-3 2-2-4

lcm

10m

1,000kg 1 10kg 1,000kg
10 50kg
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Td

104

4-18 TEL.03 3536

2-2-2
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10. -

11. -

12. -

24,

13.

14.

15.
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18.

19.

20.
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DNA

DNA
2-2-5
DNA

cm DNA
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cm 2-2-5
3 70 80% 99%

104-0055 -
Tel 03-3536-6521 Fax 03-3536-6522

50
169-0073 3-23-1
Tel 03-5332-7168 / 03-3364-2311 7168 Fax 03-3364-7104
424-8633 5-7-1
Tel 0543-36-6052 36-6054
Fax 0543-35-9642
028-1102 2-106-1

Tel 0193-42-5611 Fax 0193-42-3715

110-0016 4-23-10
Tel 03-3837-0211 Fax 03-3837-1231

680-0945 4 101
Tel 0857-31-5422 Fax 0857-31-5422

920-0835 288

Tel 076-252-3221 Fax 076-251-4240
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104-0055 -
Tel 03-3536-6521 Fax 03-3536-6522

5140008 1515
Tel 0592-31-9526 Fax 0592-31-9523

B0% T & S — il
(ZfRfE (Hik)

2-2-5 DNA Naito and Nishiwaki 1972

40
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1997
11

2001
2001 2
1995a.
, 387:1-7.
1995bD. 1]
, 388:6-11.
1983a. | , 1983 :39-45,
1983b. 1 , 1983 47-62.
1995. , No. 7

Naito, Y. and M. Nishiwaki. 1972. The growth of two species of the harbour seal in the
adjacent waters of Hokkaido. Sci. Rep. Whales Res. Inst., 24: 127-144.

1967. , 33(8): 788-798.
1997.
pp.48
1997. MtDNA
, pl24.

Purves, PE. 1955. The wax plug in the external auditory meatus of the Mysticeti.

74



Discovery Rep., 27:293-302.
. 1995. , 386:1-6.

Geraci, J. and V. Launsbury. 1993. Marine Mammals Ashore. Texas A&M Sea

Grant Publication, Galveston. pp.305. 1996
pp.347.
1996.
pp.326.
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1960

5

Mesoplodon stejnegeri Stejneger’s beaked whale
Komandorski 1885
Adak
1960 Nishiwaki, 1962
2-2-6 1994
47
40
2-2-6
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3 Neophocaena phocaenoides

(Finless porpoise)

1
Shirakiharaet al. 1992 Shirakihara et
al. 1992 Shirakihara et al. 1993 Yoshida et al. 1995
1993 Yoshida et al. 2001
5
a 3093 1.3 /km? * Yoshdiaetal. 1997
b 187 0.6 /km? * Yoshida etal. 1998
c 4900 0.3 /km? ** Kasuyaand Kureha 1979
1952 0.49 /km? 1.50 /km? ***
Miyashitaetal. 1994
e No data
* g 0
wx k=0.5 k Om
*** g 0 =0.899
2 Kasuya and Kureha 1979 11
Kasuya et al. 1986 1993
6 9 4 6 1993 23

Shirakihara, et al. 1993
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1998 4 7 18 9
11 1990 4
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IUCN
CITES |
1.5km
1997
2
1998 4 7 18 9 )
11 1990 4
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a.)
1963 9
10 1 50 Mizue et al. 1965

Kasuya and
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Kureha 1979

1987 11 1992 3 48 109 / bottom
gill net 31 surface gill net 11 6 19 4.3
/ ground gill net 18 surface gill net 1
1993
10.5% 0.5 34.2% 1 13.2%
1 57.9% 1993
9
3
1993
b.)
1987 11 92 3 9 2.0 / bottom gill net 7
2 1993
c.)
1985 91 8 bottom gill net 2
surface gill net 5 1 Shirakihara et al.
1993
d.)
/
e.)

Kasuya, T., and K. Kureha. 1979. The population of finless porpoise in the
Inland Sea of Japan. Scientific Reports of the Whales Research Institute
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Kasuya, T., and Y. Yamamoto. 1999. Have the abundance of finless porpoises in
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302 + -0.62

. 1986. (1)p.73-78.

Hayama, S., S. Kamiyaand H. Nigi. 1990. Pregnancy-induced sclerosis in the myometrial
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vessels of cynomolgus monkeys (Macaca fascicularis). Primates, 31(3): 427-429.
1991
, 14:1-6.
Hayama, S., S. Kamiyaand H. Nigi. 1997. Morphological changes of female reproductive
organs of Japanese monkeys with reproductive conditions. Primates, 38(4):359-367.
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1987.
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. 1987. . , 3:18-28.
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Apodemus speciosus Large Japanese Field Mouse

Rodentia Muridae
2n=48
2n=46
80 140 70 130 22 28 20 60g 1994
22mm
1980 20
2 6 1.3 2.2g
18 19 28 30 3 4
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1980. : , 30: 109-116
Kondo, T. 1977. Social Behavior of the Japanese Wood Mouse, Apodemus
speciosus (Temminck et Schlegel), in the field. Jap. J. Ecol., 27: 301-310
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Ursus thibetanus (Asiatic black bear)

Ursus arctos (Hokkaido brown bear)
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1994.
Selenarctos thibetanus japonicus
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Nyctereutes procyonoides Raccoon dog
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5 Cervus nippon (Sika deer)
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Ah

Ah
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aryl hydrocarbon receptor



3-2

1
Ah (Aryl hydrocarbon receptor) P450(CYP)1A
Whitlock et al. 1996
Okino and Whitlock 2000 Safe 2001 CYP
CYP (AROD ; alkoxyresorufin O-dealkylaze )
CYP
2
80
CYP
CYP 4 AROD EROD
(Ethoxyresorufin O-deethylase; O- ) MROD
(Methoxyresorufin O-demethylase; O- )
PROD (Pentoxyresorufin O-depenthylase; O-
) BROD (Benzyloxyresorufin O-debenzylase; O-

)

Guengerich 1982
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pH 7.4 50 mM TrisHCI 0.15 M KCI

750g 4
10 12000 g 4 10
100000 g 4 90
pH 7.4 TEDG

50 mM Tris HCI 1 mM EDTA 1 mM DTT 20 % (v/v) glycerol

80

BCA Smith et al. 1985 BCA
Pierce TECAN ;SPECTRAFIluoroPlus

48
25m BCA A B 50 1 500 m
37 1 560 nm

Bovine serum albumin

CYP AROD
AROD Kennedyetal. 1995
Ethoxyresorufin  ER Methoxyresorufin MR
Pentoxyresorufin PR Benzyloxyresorufin BR
DMSO pH 7.8
50 mM Tris HCI 100 mM NacCl
ER MR PR BR 2mM 5nmMM 2 nM
2mM
150 m 10m
NADPH 6.68 mM 40 nm
535 nm 595 nm 1 5
1nM /
pmol/min/mg protein
= (Sample Slope/STD Slope) x /( X
Vol.)
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CYP1A
Safe et al., 1985; Guruge and

Tanabe, 1997
CYP1A

, 1995

CYP1A

CYP1A

Guengerich, F. P. 1982. Microsomal enzymes involved in toxicology- analysis and

separation. Principles and Methods of Toxicology (Hayes, A. W. ed.), Raven
Press, New York, 609-634.
Guruge, K. S. and Tanabe, S.
assessment of polychlorinated biphenyls in
Phalacrocorax carbo, from lake Biwa, Japan. Envionmental Pollution, 96,

1997. Congener specific accumulation and toxic
common cormorants,

425-433.
1995. 7

149-176.

Kennedy, S. W., Jones, S. P. and Bastien, L. J. 1995. Efficient analysis of

cytochrome P4501A catalytic activity, porphyrins, and total proteins in
chicken embryo hepatocyte cultures with a fluorescence plate reader.

Analytical Biochemistry, 226, 362-370.
Okino, S. T. and Whitlock, J. P. Jr. 2000. The aromatic hydrocarbon receptor,

transcription, and endocrine aspects of dioxin action. Vitamins and hormones,

59, 241-264.
Safe, S. 2001. Molecular biology of the Ah receptor and its role in carcinogenesis.
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Toxicology Letters, 120, 1-7.

Smith, P. K., Krohn, R. I., Hermanson, G. T., Mallia, A. K., Gartner, F. H.,
Provenzano, M. D., Fujimoto, E. K., Goeke, N. M., Olson, B. J. and Klenk, D.
C. 1985. Measurement of protein using bicinchoninic acid. Analytical
Biochemistry, 150, 76-85.

Safe, S., Bandiera, S., Sawyer, T., Robertson, L., Safe, L., Parkinson, A., Thomas, P.
E., Ryan, D. E., Reik, L. M., Levin, W., Denomme, M. A. and Fujita, T. 1985.
PCBs: Structure-function relationships and mechanism of action.
Environmental Health Perspectives, 60, 47-56.

Whitlock, J. P. Jr., Okino, S. T., Dong, L., Ko, H. P., Clarke-Katzenberg, R., Ma, Q.
and Li, H. (1996) Induction of cytochrome P4501A1: a model for analyzing
mammalian gene transcription. FASEB Journal, 10, 809-818.

132



3-3

1ml

133

10ml

50ml



RIA

EIA CLIA
CLEIA
RIA
ELISA
13
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1
thyroxine
tetraiodothyronine; T4 triiodothyronine; T3 2
ultimobranchial bodies
T3 T4
T4 FT4 T3 FT3
T4 T3
T4 T3 T4 T3
T3 T4 TSH thyroid-stimulating
hormone, thyrotropin TSH TRH
thyrotropin-releasing hormone
TSH TRH

TR thyroid receptors
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a TRB
T3 T4 T3 TRa 2
T3 T4 T3 T4
T4 T4 FT4
T3 T4
3-3-1 T4
3-3-1

T4 | pg/dl 8 0.94-3.9 5.53 1.6 0.1-1.4 4.5
FT4 | ng/dl 2 3.4 2.2 5.5 44.3
T3 | ng/dl 150 45-150 89 | 150-250 | 75-145
FT3 | pg/ml 3 2.1

Ganong 1999 Jacobs et al. 1992 Loeb et al. 1989 Lothrop et al. 1986

TSH

T4

T4
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T4 T3

T4 T3
T4
T3
Brouwer 1998 Rolland

2000

TCDD 2,3,7,8-tetrachlorodibenzo-p-dioxin PCB T4

T3 PCB
T4

T4
PCB TCDD Ah T4
T4 PCB
PCB-153 T4 PCB
T4 transthyretin
T4
PCB
PCB
T4 FT4 PCB
PCB
PCB FT4 PCB
TCDD
PCB

2
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178

98%



FSH LH
ERa ERPB
3-3-2
( )
pg/ml| 3,000- 300-700 780- 840- 100- 10-900
10,000 15,600 7,830 1,200
() () ()
500- 300-
1,000 1,300
( ) )
pg/ml 20-50 10-250 2-150 100-300 | 86-166
() ( ) )
ng/ml 0.3 0.9-18 -0.7 1-5 2-4
() ( )
Ganong 1999 Jacobs et al. 1992 Loeb et al. 1989 Millam 1997 1977
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TCDD 2,3,7,8-tetrachlorodibenzo-p-dioxin
PCB

in vitro

Shelby et al.

2001

TCDD

Janz et al. 1996
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FSH

pu g/ml
1 5mg/ml

TCDD 2,3,7,8-tetrachlorodibenzo-p-dioxin
PCB

Brouwer, A., Morse, D. C., Lans, M. C. Schuur, A. G., Murk, A. J., Klasson-Wehler,
E., Bergman, A. and Visser, T. J. 1998. Interactions of persistent
environmental organohalogens and the thyroid hormone system:
Mechanisms and possible consequences for animal and human health.
Toxicol. Ind. Health, 14: 59-84

Ganong W. F. 1999. Review of Medical Physiology 19t" ed. Appleton & Lange
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CDC Centers for Disease Control and Prevention
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Surveillance, Prevention, and Control. CDC, 2001
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Hoffman 1996
Fowles
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Martineau 1988 1983 1986
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PCBs
PCBs
TEF
TEQ

PFK

HRGC

HRMS

HRGC-HRMS

SIM

polychlorinated dibenzofurans
- - tetrachlorodibenzo-p-dioxins
- - pentachlorodibenzo-p-dioxins
- - hexachlorodibenzo-p-dioxins
- - heptachlorodibenzo-p-dioxins
- - octachlorodibenzo-p-dioxin
tetrachlorodibenzofurans
pentachlorodibenzofurans
hexachlorodibenzofurans
heptachlorodibenzofurans
octachlorodibenzofuran
polychlorobiphenyls
tetrachlorobiphenyls
pentachlorobiphenyls
hexachlorobiphenyls

heptachlorobiphenyls

PCBs
1 2
coplanar PCBs
non-ortho PCBs
1 mono-ortho PCBs
2 di-ortho PCBs
2,3,7,8-TeCDD toxicity equivalency factor
PCDDs PCDFs PCBs
2,3,7,8- - -

2,3,7,8-TeCDD
toxicity equivalency quantity
perfluorokerosene
high resolution gas chromatography
high resolution gas
chromatograph
high resolution mass spectrometry

high resolution mass spectrometer

selected ion monitoring
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RRF
QA/QC
vol%
mass%
ppm
ppb
ppt
ppg

Hg

ng

pg

Ss

cs

rs

DL

QL

100
10

1000

SN

relative response factor
quality assurance / quality control

volume per unit volume

weight per unit weight

1 parts per million; 10
1 parts per billion; 10°
1 parts per trillion; 10 2

1 parts per quadrillion; 10°%°

microgram; 100 19;10%g
nanogram; 10 1g;10°%g
picogram; 1 1g,10%¢g

sampling spike
clean-up spike

syringe spike

SN 3 detection limit

10 gquantification limit

- 20°C

153

10



10 mm
30
2 mass%o

44 mass%

10 mass%

PCB

PCB

130 °C 5

509/ ¢
50 °C

22 mass%
44 mass%

40009/ ¢

0.063 0.210 mm 70

2 mass%

22 mass%

10 mass%

154

230 mesh

80°C

S



0.063 0.210 mm 70 230 mesh

10 mm 130 °C 18
5mm 500°C 8
5
6
4-5-1
4-5-1
PCDDs PCDFs PCBs IUPAC
TEQ 2,3,7,8-TeCDD 2,3,7,8-TeCDF

1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

3344-TeCB 77
3,44 5-TeCB 81
3,34,4'5-PeCB 126
3,34,4'55-HxCB 169

2,3,344-PeCB 105
2,3,44'5-PeCB 114
2,344 5-PeCB 118
2'3,4,45-PeCB 123
2,3,34,4'5-HxCB 156
23,344 5-HxCB 157
2,34,45,5-HxCB 167
2,3,3,4,4'55-HpCB 189

1,3,6,8-TeCDD

1,3,6,8-TeCDF

13C 37c|
4-5-2

PCDDs PCDFs
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GC-MS PCDDs PCDFs 0.1 1,000 pg
PCBs 0.5 1,000 pg 5
PCDDs PCDF 10 20 pg PCBs
50 pg 10 4-5-3
4-5-2
PCDDs PCDFs PCBs IUPAC

l3012'2y3,7,8'TECDD
12C,,-1,2,3,7,8-PeCDD
1C,,-1,2,3,4,7,8-HXCDD
12C ,-1,2,3,6,7,8-HXCDD
C,,-1,2,3,7,8,9-HxCDD
12C ,-1,2,3,4,6,7,8-HpCDD
3C,,-OCDD

o3l

13C12-2,3,7,8-TeCDF
13C12-1,2,3,7.8-PeCDF
13012'213-417.8'P8CDF
3C,,-1,2,3,4,7,8-HXCDF
3C,,-1,2,3,6,7,8-HXCDF
3C,,-1,2,3,7,8,9-HXCDF
3C,,-2,3,4,6,7,8-HXCDF
3C,,-1,2,3,4,6,7,8-HpCDF
1C,,-1,2,3,4,7,8,9-HpCDF
13C,,-OCDF

C,,-3,3'4,4-TeCB 77
13C12-3,4,4',5_TeCB 81
13C12‘3,3',4,4',5—PeCB

13(:12'313'1414',5,5"HXCB

126
169

13C12'21313',4,4"P6CB
13C12'213,4,4',5'PECB
13C12'213I,4,4',5'P9CB
13C12'2I:3,4,4',5'P9CB
3C,,-2,3,3',4,4' 5-HXCB
3C,,-2,3,3'4,4'5'-HxCB 157
¥C,,-2,3'4,4'5,5-HxCB 167
*C,,-2,3,3'4,4'5,5-HpCB 189

105
114
118
123
156

C,,-1,2,3,4-TeCDD
¥Cl,-2,3,7,8-TeCDD

8C,,-1,2,3,4-TeCDF
13012'112-314.6'P8CDF
3C,,-1,2,3,4,6,9-HXCDF
3C,,-1,2,3,4,6,8,9-HpCDF

13C,,-2,3'4'5-TeCB 70
15C,,-2,3,3,5,5-PeCB 111
3C,-2,2'3,4,4' 5-HxCB 138
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4-5-3 GC-MS
(P9)

( )5 (p9)
PCDDs 2,3,7,8-TeCDD 0.1 200 *C,,-2,3,7,8-TeCDD 10
1,2,3,7,8-PeCDD 0.1 200 C,,-1,2,3,7,8-PeCDD 10
1,2,3,4,7,8-HxCDD 0.2 400 *C,-1,2,3,4,7,8-HxCDD 10
1,2,3,6,7,8-HxCDD 0.2 400 *C,,-1,2,3,6,7,8-HXCDD 10
1,2,3,7,8,9-HxCDD 0.2 400 *C,-1,2,3,7,8,9-HxCDD 10
1,2,3,4,6,7,8-HpCDD 0.2 400 C,-1,2,3,4,6,7,8-HpCDD 10
OCDD 05 1,000* [*C,,-OCDD 20*
*C,,-1,2,3,4-TeCDD 10
PCDFs 2,3,7,8-TeCDF 0.1 200 ¥C,,-2,3,7,8-TeCDF 10
1,2,3,7,8-PeCDF 0.1 200 C,-1,2,3,7,8-PeCDF 10
2,3,4,7,8-PeCDF 0.1 200 C,-2,3,4,7,8-PeCDF 10
1,2,3,4,7,8-HXCDF 0.2 400 C,-1,2,3,4,7,8-HXCDF 10
1,2,3,6,7,8-HXCDF 0.2 400 C,-1,2,3,6,7,8-HXCDF 10
1,2,3,7,8,9-HXCDF 0.2 400 ¥C,-1,2,3,7,8,9-HXCDF 10
2,3,4,6,7,8-HxCDF 0.2 400 3C,-2,3,4,6,7,8-HXCDF 10
1,2,3,4,6,7,8-HpCDF 0.2 400 ¥C,-1,2,3,4,6,7,8-HpCDF 10
1,2,3,4,7,8,9-HpCDF 0.2 400 ¥C,-1,2,3,4,7,8,9-HpCDF 10
OCDF 05 1,000 [*C,,-OCDF 20
**C,,-1,2,3,4-TeCDF 10
¢C,,-1,2,3,4,6-PeCDF 10
c,,-1,2,3,4,6,9-HxCDF 10
*C,,-1,2,3,4,6,8,9-HpCDF 10
3,344-TeCB 77 05 1,000 [®C,-3344 -TeCB 77 50
PCBs 3,4,4'5-TeCB 81 05 1,000 [®C,-34,45-TeCB 81 50
3,3,4,4',5-PeCB 126 05 1,000 [¥C,-3,3,4,4'5-PeCB 126 50
3,3,4,4',5,5-HxCB 169 05 1,000 [%“C,-3,34,4,55-HxCB 169 50
2,3,3,4,4-PeCB 105 05 1,000 [%C,-2,3,3'4,4-PeCB 105 50
2,3,4,4',5-PeCB 114 05 1,000 [®C,-2,3,4,4'5-PeCB 114 50
2,34,4'5-PeCB 118 05 1,000 |®C,-2,3'4,4'5-PeCB 118 50
2',3,4,4'5-PeCB 123 05 1,000 |®C,-2'34,4'5-PeCB 123 50
2,3,3,4,4'5-HxCB 156 05 1,000 [%C,-2334,4'5-HXCB 156 50
2,3,3,4,4',5-HxCB 157 05 1,000 [®C,-2,3,3'4,4'5-HxCB 157 50
2,3,4,4',5,5-HxCB 167 05 1,000 [®C,-2,34,455-HxCB 167 50
2,3,3,4,4',5,5-HpCB 189 05 1,000 [%C,-2,3,3,4,455-HpCB 189 | 50
$C,-2,3'4'5-TeCB 70 50
C,-2,3,3'5,5-PeCB 111 50
¥C,,-2,2',3,4,4'5-HxCB 138 | 50

* OCDD PCDDs

4-6
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10 mm 300 mm 349

10 mm 11
20 mm 300 mm 1lg 44 %
59 22% 8¢
10 mm 11
10 mm 300 mm 1lg 10 %
39 10 mm
11
4-6-1 20 mm 300 mm 0.9¢
2% 34 099 44 % 45¢g
22% 64 099 10% 34
649 11
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69
10 % 39
09¢g
22% 649
44 % 45¢g
09¢g
2% 39
09¢g
4-6-1
10 mm 300 mm 10g
10 mm 11
10 mm 300 mm 10 mm
1lg 10 mm 11
KD 12
0.1 pg
0.2 pg 0.5 pg PCBs 0.2 pg
4-8 3 1
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250 280 °C
50 350 °C
0.22 0.32mm 25 60m
2
13
99.999 %
2
m/A m 10,000
250 350 °C El
30 70V
SIM SIM
1
4-7
14
4-7-1
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U

<

Na2S O4 1M- KOH/MeOH 100ml 10m
Na2SO4
3%- JEtOH 30ml
EtOEV/ 100mlix 3 60%-KOH ~ 20ml
100mix 2 2-12
1M- KOH/Me OH 50ml 250ml
16
100mlix 3 50 15
2%-NaCl  200mlix 2
250ml EtOH/  60ml
100mix 3 80mix 3
K 2%-NaCl 200mlx 2 80mlix 3
/_< 1 \
10-20mlx 5-8
10-20mix 3-4
15 0ml - ; 120m|
|
[ |
100ml | | 100ml
/_< 1
[ |
( )
40ml
1 —— 3% DCW/ goml 150ml
E | 505-DCM/  150ml 200ml 1
3 2
> <«
lcc-ms  ||cc-ms | GC-MS
PCDDs/ PCBs/
PCBs PCDFs PCDDs/
k PCDFs
4-7-1
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15
/
/
59 10
/ 3 1 viv 400 ml
80 90°C
30 °C
%
/
59
40 ml 2
20 ml 2
/ 1 1 viv 80 ml
60 ml
30 °C

%

162

20 ml

16



1/50
1,000 pg PCBs
4
18
1
20 g
/ 100 ml
10
21
2%
3ml
2
204¢
309g/¢ /
20 ml
50 °C 15

PCDDs

30 ml

23

163

GC-MS
17
PCDFs
2,500 pg

19

1 mol/ ¢

20
250 ml

100 ml 2

200 ml
21

600 g/ ¢
22

/ 1 1 viv

500

100 ml

10 ml

60 ml



80 ml 24 10

80 ml 2
80 ml 25
3ml
3
a)
20 g 4 10
/ 1 2 vlv 100 ml
10
2
100 ml 1
b)
a) 1 mol/ ¢ / 50
ml 2 20
100 ml 50 ml
10
50 ml 2
2% 100 mi
3ml
4 26
20 g 4 10
27
28
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16

ml

3ml

29

150 180°C 1500 2000 psi

PCBs

10 20 ml

ml

30

31

3ml
32
PCBs PCBs PCDDs/PCDFs
PCDDs/PCDFs PCBs
PCBs
4-7-1 33
50 100 ml

34
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50 ml
3ml

3ml
2
100 ml
2.5 ml/min 1
3ml

3ml
2
120 ml
2.5 ml/min 1
3ml

3ml

100 ml
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2.5 ml/min 1 35
3ml
36
3ml
2
150 ml
2.5 ml/min 1 35
3ml
37
3ml
2
40 ml
2.5 ml/min 1 35
PCBs PCBs 38
3% viv / 80 ml
2.5 ml/min 1
PCBs PCBs
50 % vliv 150 ml
2.5 ml/min 1
PCDDs PCDFs PCDDs/PCDFs
3ml
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39

35

40

35

PCBs



41
42
1 2
43
150 ml 25
ml/min 1 35 PCBs PCBs
44
200 ml
2.5 ml/min 1 35
PCBs PCBs PCDDs/PCDFs
45
3ml
6
PCDDs/PCDFs PCBs
1ml
1 2ml 3
46
47 GC-MS
48
4-8

168



HRGC-HRMS

SIM

GC

4-8-1
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4-8-1 GC

1 PCDDs PCDFs

OPTIC2 (ATUS) & At-Column
SP-2331
60m 0.25mm 0.20 pm
He 99.999 %
OPTIC2
140°C 1.5 — 20°C/ — 200°C O
— 3°C/ —240°C O — 20°C/ — 270 °C

PCDDs PCDFs 2,3,7,8
PCBs

CP-SIL8CB-MS

30m 0.25mm 0.25 pm

He 99.999 %

280°C 1.2ml/

120°C 1.5 — 30°C/ — 200°C O

— 5°C/ — 240°C O — 30°C/ — 290°C

3 PCBs

HT-8 SGE

50m 0.22mm 0.25 um

He 99.999 %

280°C 1.2ml/

130°C 1 — 20°C/ — 220°C O
— 5°C/ — 320°C

MS
10,000
SIM

49 PCDD PCDF
4-8-2 PCBs 4-8-3
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4-8-2 PCDD PCDF
M* (M+2)* (M+4)*
PCDDs TeCDDs 319.897 321.894
PeCDDs 353.858 355.855 357.852"
HxCDDs 389.816 391.813"
HpCDDs 423.777 425.774
OCDD 457.738 459.735
PCDFs TeCDFs 303.902 305.899
PeCDFs 337.863 339.860 341.857
HXCDFs 373.821 375.818
HpCDFs 407.782 409.779
OCDF 441.743 443.740
13C,,-PCDDs  [TeCDDs 331.937 333.934
PeCDDs 365.898 367.895 369.892"
HxCDDs 399.859 401.856 403.853™
HpCDDs 435.817 437.814
OCDD 469.778 471.775
13C,,-PCDFs TeCDFs 315.942 317.939
PeCDFs 349.903 351.900 353.897™
HXCDFs 385.861 387.858™
HpCDFs 419.822 421.819™
OCDF 453.783 455.780"
330.979
PFK 380.976
430.973
442.973
* 1 PCBs
o 1 13C,,-PCBs
Aok PCDDs
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4-8-3 PCBs
M* (M+2)* (M+4)*
PCBs TeCBs 289.922 291.919
PeCBs 325.880" 327.877
HxCBs 359.841" 361.839"
HpCBs 393.802° 395.800°
13C,,-PCBs TeCBs 301.963 303.960™
PeCBs 337.9217 339.918™
HxCBs 371.882" 373.879”
HpCBs 405.843" 407.840™
330.979
PFK 380.976
* 1 PCDDs
2 GC-MS
GC
50
MS
51
3 SIM
GC-MS
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52

RRFcs RRFrs 53
GC-MS
1 3 GC-MS SIM
15
4-8-4

4-8-4

M* M+2 M+4  M+6 M+8 M+10 M+12 M+14
TeCDDs 0.764 1.000 0.494 0.110 0.010
PeCDDs 0.613 1.000 0.655 0.216 0.036 0.003
HxCDDs 0.511 1.000 0.817 0.358 0.089 0.012 0.001
HpCDDs 0.439 1.000 0.979 0.534 0.176 0.035 0.004
OCDD 0.337 0.877 1.000 0.653 0.268 0.071 0.012 0.001
TeCDFs 0.775 1.000 0.492 0.109 0.010
PeCDFs 0.613 1.000 0.654 0.215 0.036 0.002
HxCDFs 0.516 1.000 0.816 0.356 0.088 0.012 0.001
HpCDFs 0.439 1.000 0.978 0.533 0.175 0.035 0.004
OCDF 0.337 0.877 1.000 0.652 0.267 0.070 0.012 0.001
TeCBs 0.767 1.000 0.491 0.108 0.009
PeCBs 0.614 1.000 0.653 0.214 0.036 0.003
HxCBs 0.512 1.000 0.815 0.355 0.087 0.012 0.001
HpCBs 0.439 1.000 0.977 0531 0.174 0.034 0.004

*M
0
RRFcs

RRFcs 1

10 %
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RRch:%'ﬁ 1

RRFcs

Qcs Pg
Qs Pg

As

Acs

RRFrs
RRFrs RRFrs

10 % 54 55

Qrs. Acs 2
Qcs  Ars

RRFrs =

RRFrs

Qrs pg

Qcs Pg
Acs

Ars

1 1 GC-MS

SIM RRFcs RRFrs 4-8 1 4
+ 20 % 56

47 6 SIM
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SIM RRFcs

4-8 1 4
+ 20 % 56
+5%
+2%
2
1
N 3
S S/N =3
10 2
2/5
57
4-8 2 1
RRFrs 3

40 % 120 %
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60

I+

_Acs, Qrsd . 100
Ars  RRFrs Qcs

Rc
Acsi
Arsi

Qrsi
RRFrs

Qcsi

15% SIN
GC

GC

Al . Qcs

Q="

Acs RRFcs

Ai
Acsi

Qcsi
RRFcs

176

10

Pg

P9

61

P9

P9

58

+25%
59

4-8-4



Ci =(Qi- Qt)

Ci

Qt

10

0.2 pg

1

Z|

EDL

SIM

PCDDs PCDFs

0.5 pg

P9

Pg

177

Pa/g

EQL

P9

P9

PCBs

MQL

P9

0.2 pg

0.1 pg



10

Q=EQL"
\

EQL

Vi

SDL=MDL’

SQL=MQL’

SDL
SQL

MDL
MQL

Vi

GC-MS

6
P9
pg
ul
GC-MS pl
SDL
8
58
62
vo1
vi W
v-1
W
pa/g
pa/g
pg
pg
ul
GC-MS pl
g

178
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3
4
4-9
1
PCDDs PCDFs
PCBs
SDL
SDL
4-9-1

ADL
2,3,7,8-
PCDDs
4-5-1 12
PCBs
SQL
SQL
SQL SDL
4-9-2

179

AQL

10

63

4-8 2 1

17
PCDFs



4-9-1

(WHO,2006 TEF)

pa/g-wet TEF pg-TEQ/g-wet
2,3,7,8-TeCDD 1
1,2,3,7,8-PeCDD 1
1,2,3,4,7,8-HxCDD 0.1
1,2,3,6,7,8-HxCDD 0.1
1,2,3,7,8,9-HxCDD 0.1
1,2,3,4,6,7,8,-HpCDD 0.01
OCDD 0.0003
2,3,7,8-TeCDF 0.1
1,2,3,7,8-PeCDF 0.03
2,3,4,7,8-PeCDF 0.3
1,2,3,4,7,8-HXCDF 0.1
1,2,3,6,7,8-HXCDF 0.1
1,2,3,7,8,9-HXCDF 0.1
2,3,4,6,7,8-HXCDF 0.1
1,2,3,4,6,7,8-HpCDF 0.01
1,2,3,4,7,8,9-HpCDF 0.01
OCDF 0.0003
3,3,4,4'-TeCB 77 0.0001
3,4,4'5-TeCB 81 0.0003
3,3,4,4'5-PeCB 126 0.1
3,3,4,4'55-HxCB 169 0.03
2,3,34,4-PeCB 105 0.00003
2,3,4,4'5-PeCB 114 0.00003
2,3'4,4'5-PeCB 118 0.00003
2'3,4,4'5-PeCB 123 0.00003
2,3,3,4,4'5-HxCB 156 0.00003
2,3,3,4,4'5-HxCB 157 0.00003
2,3'4,4'55-HxCB 167 0.00003
2,3,3,4,4'55-HpCB 189 0.00003
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4-9-2

(WHO,2006 TEF)

pg/g-wet |TEF (pg-TEQ/g-wet)
2,3,7,8-TeCDD 1
1,2,3,7,8-PeCDD 1
1,2,3,4,7,8-HxCDD 0.1
1,2,3,6,7,8-HxCDD 0.1
1,2,3,7,8,9-HxCDD 0.1
1,2,3,4,6,7,8,-HpCDD 0.01
OCDD 0.0003
2,3,7,8-TeCDF 0.1
1,2,3,7,8-PeCDF 0.03
2,3,4,7,8-PeCDF 0.3
1,2,3,4,7,8-HxCDF 0.1
1,2,3,6,7,8-HxCDF 0.1
1,2,3,7,8,9-HxCDF 0.1
2,3,4,6,7,8-HXCDF 0.1
1,2,3,4,6,7,8-HpCDF 0.01
1,2,3,4,7,8,9-HpCDF 0.01
OCDF 0.0003
3,3',4,4'-TeCB 77 0.0001
3,4,4',5-TeCB 81 0.0003
3,3',4,4',5-PeCB 126 0.1
3,3',4,4'5,5'-HXCB 169 0.03
2,3,3',4,4'-PeCB 105 0.00003
2,3,4,4',5-PeCB 114 0.00003
2,3',4,4' 5-PeCB 118 0.00003
2',3,4,4'5-PeCB 123 0.00003
2,3,3',4,4',5-HXxCB 156 0.00003
2,3,3',4,4'5'-HxCB 157 0.00003
2,3',4,4'5,5'-"HxCB 167 0.00003
2,3,3',4,4',5,5'-HpCB 189 0.00003

1,3,6,8-TeCDD
1,3,7,9-TeCDD
1,2,3,4-TeCDD
1.2,3,6,8-PeCDD

2,4,6,8-TeCDF
1,2,7,8-TeCDF
1,2,4,6,8-PeCDF
1,2,4,6,8,9-HxCDF
1.2.3.4.6.8.9-HpCDF

[TeCDDs
PeCDDs
HxCDDs
HpCDDs

TeCDFs
PeCDFs
HxCDFs
HpCDFs

PCDDs

PCDFs

PCBs
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4-9 1

TEF

TEF
SDL 1/2

TEQ

4-9-3

SQL
SDL

TEF

182

64 pg/g
TEF
SQL
0
SDL TEF
TEF

SDL

Pg-TEQ/g



4-9-3 WHO,2006 TEF,1998TEF,1998TEF

PCDDs 2,3,7,8-TeCDD 1 1 1
1,2,3,7,8-PeCDD 1 1 1
1,2,3,4,7,8-HxCDD 0.1 0.05 0.5
1,2,3,6,7,8-HxCDD 0.1 0.01 0.01
1,2,3,7,8,9-HxCDD 0.1 0.1 0.01
1,2,3,4,6,7,8,-HpCDD 0.01 <0.001 0.001
OCDD 0.0003 0.0001 <0.0001

PCDFs 2,3,7,8-TeCDF 0.1 1 0.05
1,2,3,7,8-PeCDF 0.03 0. 0.05
2,3,4,7,8-PeCDF 0.3 1 0.5
1,2,3,4,7,8-HXCDF 0.1 0.1 0.1
1,2,3,6,7,8-HXCDF 0.1 0.1 0.1
1,2,3,7,8,9-HXCDF 0.1 0.1 0.1
2,3,4,6,7,8-HXCDF 0.1 0.1 0.1
1,2,3,4,6,7,8-HpCDF 0.01 0.01 0.01
1,2,3,4,7,8,9-HpCDF 0.01 0.01 0.01
OCDF 0.0003 0.0001 <0.0001
3,3',4,4'-TeCB 77 0.0001 0.05 0.0001

PCB 3,4,4',5-TeCB 81 0.0003 0. 0.0005
3,3',4,4' 5-PeCB 126 0.1 0.1 0.005
3,3',4,4'.5,5'-HxCB 169 0.03 0.00 0.00005
2,3,3",4,4'-PeCB 105 0.00003 0.0001 <0.000005
2,3,4,4' 5-PeCB 114 0.00003 0.000 <0.000005
2,3'.4,4' 5-PeCB 118 0.00003 0.00001 <0.000005
2'.3,4,4' 5-PeCB 123 0.00003 0.0000 <0.000005
2,3,3',4,4' 5-HxCB 156 0.00003 0.0001 <0.000005
2,3,3',4,4' 5'-HxCB 157 0.00003 0.0001 <0.000005
2,3'.4,4'5,5'-HxCB 167 0.00003 0.00001 <0.000005
2,3,3',4,4'5,5-HpCB 189 0.00003 <0.0000 <0.000005

0 0 0
4
SDL JIS Z 8401 1
SQL JIS Z 8401
SDL
JIS Z
8401 2
SDL
JIS Z 8401
JIS Z 8401 2
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4-10

4-10-1

TEF

184



(EDL)

40 Rc 120

C::> N

SQL AQL

Rc<
Rc>120

40 Rc 120

+ 5%

+ 2%

>30% v 30%

4-10-1
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SOP Standard Operation Procedure

SOP

65
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T o

o

GC-MS

GC-MS

50 %

m/

m 10,000

187



b)

GC-MS
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3,4,4'5-TeCB 81 1,3,6,8-TeCDD 1,3,6,8-TeCDF
OCDD OCDF

3
GC-MS
GC-MS
66
a EDL PCDDs PCDFs 0.1 pg
0.2 pg 0.5 pg PCBs 0.2 pg
b 10,000
d
e RRFcs RRFrs 10% 54
RRF +20% 56
f
g GC +5%

2%
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10 %

2 2,3,7,8
PCDDs PCDFs 17 PCBs
+* 30%
30 %

40 120%
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4-11

SOP

101

-20

2 3
-50 Pa



a)

b)

192

e)

c)

d)



2,3,7,8- PCDDs PCDFs PCBs

PCBs PCDDs PCDFs 1 3

60

DX 60

90 B-Super | ICN

Carboxen 1000 1016

6 CIL

7 CIL

PCBs

9 PCDD PCDDs PCB
PCBs
PCDD PCDF 1 3
PCBs PCDD PCDF

10

193



1

Zymark
13 PCDDs PCDFs

PCBs

DB-17 J&W PTE-5
14
15
16

PCDF 0.1 pg

5pg/g

17
18

Syncore
SP-2331 CP-SIL 88
DB-5 DB-5ms
BPX-5 BPX-50 SGE
HT-8 SGE
PCDD
1/50 100 % 1lg
SDL 20 g 0.25 pg/g SDL
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19

21

24

25

26

27

28

ASE

B-811 B-815
20 g
10
80 ml
1 2
3
B-811 B-815

195

PSE

Soxtherm

2%

Soxtherm



31

32

37

41
42

GC

PCBs

PCBs

PCDDs/PCDFs

PCBs

PCBs

PCBs

1,3,6,8-TeCDD

196

OCDD

GC-MS

PCBs

1,3,6,8- TeCDF
OCDF

0.5 1ml



44 PCBs

50 °C

47
17
48 10 pl

49

51

GC-MS

1l

1 ml

197

15 Carboxen

40
PCDDs PCDFs

20 pl
50 ul

SIM

300 mm



52

53 syringe spike RRFss
sampling spike RRFss RRFrs
4
10 %
15 %
55 1
56

RRFrs + 30 %

57

58

59 Ryan . Chromatography 541 131-183 1991 DB-1
DB-210 DB-225 CPS-1 SP-2331 CP-Sil 88 Smetic

PCDFs GC PCBs
5 647-675 1995 DB-5ms SP-2331 Ultra-2
572-573 2001 HT-8 Matsumura
compounds 31 14-19 1997

60
GC
61
62 SDL
0.1 pg 20 g
20 ul  GC-MS 1 ul 0.1 pg/g SDL SQL
63 2,3,7,8-

198

DB-5 DB-17
PCDDs
DB-5
10

Organohal ogen

SQL

0.33 pg/g



1,3,6,8-TeCDD 1,3,7,9-TeCDD 1,2,3,4-TeCDD 1,2,3,6,8-
PeCDD 2,4,6,8-TeCDF 1,2,7,8-TeCDF 1,2,4,6,8-PeCDF 1,2,4,6,8,9-HXCDF
1,2,3,4,6,8,9-HpCDF
64 4-7 2
65 GC-MS
GC

66 GC-MS
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10

10 12

11 12

10
PCDDs | PCDFs [ Co-PCBs

n pg/g-wet

48] 0.42 15| 0.22 11 620 14,000

80] 3.4 4201 1.7 38 75 6,000
5 0.69 2.9 0.35 1.8 250 5,200
2 48 220 5.0 13 130 580
8 13 230l 1.4 14 190 1,700
gl 1.9 55| 2.1 76| 17,000 1,200,000

20 10 250 7.5 71] 3,000 340,000
4 8.4 12 17 38] 13,000 170,000
5| 7.9 560 17 680] 4,700 56,000

2] 1.3 240 0.52 190 1.2 1,500
13] 2.0 5.4 3.7 8.1] 23,000 59,000

37] 8.8 910 1.4 480 17 1,400

101 1.3 46| 2.5 29 24 1,600
6] 3.9 39 10 51 470 2,700
4 1.7 36| 0.53 27 55 1,700
5| 0.52 271 1.9 19 100 650
5| 2.1 29| 4.6 42 270 1,400

10 0.41 23| 0.11 2.1 33 1,100
6] 0.86 8.1] 0.81 4.0 67 430
1] 100 47 12,000

4 120 570 51 350 84 5,000
5 69 1,100 32 64| 1,400 150,000
1] 280 25 1,400

25| 0.11 8.4 0.98 27 50 420
5 2.5 6.5 2.6 19 200 860

28 0.22 12| 0.27 14 5.6 740

20f 0.84 6.5 1.7 9.2 540 2,400
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10

PCDDs | PCDFs | Co-PCBs | Total

n pg-TEQ/g-wet
48 0.16 2.9] 0.077 2.7] 0.0069 0.32 0.27 5.9

0.15)  (2.9§0.088)  (2.8)| (0.34) 6.5)] (0.62) 11
80 0.27 3.6 0.29 3.7 0.012 0.15 0.62 7.5

0.2 G3.3)0.33) “.0)] (0.26) 3.3 (0.88) (11)
5 0.16 0.31 0.49 1.2 0.074 0.76 0.85 1.8

0.18)  (0.36)] (0.24)  (0.60)| (0.085) a.n] ©.e5) (.8
2 2.3 3.1 1.4 2.5 0.16 0.30 4.6 5.0

3.3 @3.0)]0.72)  (@.5] (0.18) ©o.2n| ¢35 G.1)
8 0.40 3.2 0.41 2.4 0.030 6.2 1.1 11

.55 4.0 ©0.25) (@.4)]0.034) G.9 @.2» (10)
8 1.0 27 0.89 29 6.6 340 9.6 390

1.1 28)| (0.44) 15| (8.9) @l an @)
20 3.3 100 5.1 28 13 150 22 220

(3.4 110] (2.4) (19 (7.0) (100)] (13) (220)]
4 5.3 7.5 10 26 33 77 66 97

(CH) a.n] B3 (6.3 23) (€L)] B ED)) (Y]
5 1.5 48 6.8 410 5.6 70 14 530

(1.8) )l 3.4 o] .2 @l @) (380
22 0.14 10] 0.037 7.5 0.92 200 1.3 200
13 0.96 3.0 0.35 0.98 7.3 24 8.6 27
37 0.42 22 0.50 71 0.12 60 1.3 120
10} 0.094 7.5 0.21 5.2 0.082 5.5 0.39 18
6 1.7 8.4 2.1 8.2 1.8 10 5.7 27
4 0.22 9.5 0.16 5.4 0.20 6.9 0.57 22
5 0.29 3.9 0.25 2.8 0.31 2.7 0.85 9.4
5 0.43 7.2 0.75 6.2 0.50 5.8 1.7 19
10§ 0.067 0.50F 0.068 0.48 0.023 1.1 0.17 2.1
6] 0.067 0.2] 0.099 0.74 0.024 0.28 0.23 1.1
1 10 6.3 11 28
4 1.4 8.5 7.5 35 0.64 6.2 9.8 42
5 5.6 43 2.1 11 2.7 45 13 99
1 5.6 1.7 2.4 9.7
251 0.081 2.1 0.30 6.8 0.39 4.1 0.98 10
5 0.33 0.81] 0.77 3.6 0.65 2.1 1.7 6.1
28 0.23 5.8 0.16 3.1 0.045 1.8 0.46 11
20 0.48 2.8 0.49 2.3 0.98 5.4 2.0 9.7

(TEF) WHO(1998)
1/2
TEF

TEF
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10

PCDDs | PCDFs [ Co-PCBs
n pa/q-fat
48| 64 760 16 410| 64,000 2,800,000
80| 190 37,000] 260 3,700| 3,100 550,000
5( 11 58| 6.5 36| 5,100 85,000
2| 850 5,200 88 300 14,000 15,000
8| 130 5,200 13 320 1,300 31,000
8| 13 1,800 15 2,900 270 46,000
20| 62 1,800 48 700 19 2,500
4 28 120 82 330 31 980
5 92 4,900 190 5,200 57 440
22| 1.5 290] 1.5 210 3.4 1,800
13] 2.4 6.6] 4.5 10| 28,000 71,000
37| 190 22,000 33 14,000 250 39,000
10| 4.3 120| 8.1 74 78 4,100
6| 4.3 51 11 67 530 3,500
4 2.9 310{ 0.90 230 92 15,000
5(0.91 100 3.3 62| 280 2,100,
5| 4.7 93] 9.4 150 800 7,400
10| 0.46 25[0.12 2.4 56 1,200
6| 1.0 17] 1.0 8.2 87 4,300
1| 130 57 14,000
4 180 6,100 57 3,700 890 120,000
5( 87 3,100 47 1,600 1,900 150,000
1] 430 38 2,100
251 1.1 210 12 670 450 7,300
5( 12 571 12 160 930 5,900
28 2.3 380| 2.7 440 140 23,000
20| 2.7 52 6.1 70| 2,000 13,000
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10

TEF

PCDDs | PCDFs Co-PCBs | Total
n pg-TEQ/g-fat
48 7.9 270 6.1 110} 0.50 18 14 380
(7.9 (60)] (6.4 110  (28) 50| (42) (840)
80 0.088 340 18 320] 0.57 19 30 680
0.92)  (310)} (0.20) G40 (12) 390)| (28) (970)
5 0 4.0 6.5 201 0.23 12 10 26
(0.0050)  (4.9)] (3.3) an| a.2 anl@.4 ©2)
2 54 54 24 58 2.1 5.5 80 120
(63) @] @2 G6)| 3.2) 6.0 78 (120)
8 5.2 50 3.3 44| 0.048 771 9.0 150
7.7 an| . 9] (0.23) @] av (150)
8 9.5 830 10 1,100 47 13,000 67 15,000
(10) ©70)| (6.3) Gso)| (63)  (16,000)] (78)  (18,000)
20 21 950 33 220 87 1,600 140 2,700
22) ©0)| (16) 10| @5) (1,300)| (83) (2,400)
4 17 71 56 200 76 610] 150 880
(18) )| @3 G6)|  (54) 390)| (86) (520)
5 17 380 79 3,200 65 540 160 4,100
(20) (450) (39) (1,700)] (60) (820)](120) (2,900)
22 0.096 10 0 9.6 2.6 460] 3.5 470
13 1.1 3.7] 0.40 1.2 8.9 28 10 31
37 0.021 540 7.7 1,900 3.8 1,600 12 2,800
10, 0.12 19] 0.66 13] 0.26 14] 1.0 46
6 1.6 11 2.4 11 2.0 13] 6.1 35
4 0.27 83] 0.21 471 0.34 61| 0.81 190
5 0.49 13] 0.41 9.0 0.55 9.7 1.5 30
5 0.78 23 1.4 271 0.91 19] 3.1 64
10} 0.000059 0.55] 0.048 0.53] 0.033 1.3 0.12 2.4
6 0.0027 0.20 0.11 1.5] 0.026 0.57] 0.22 2.2
1 13 7.7 14 34
4 10 200 55 370 5.4 150 72 610
5 7.3 44 3.8 11 3.6 47 17 100
1 8.5 2.6 3.7 15
25 0.034 51 4.6 170 3.9 69 14 260
5 0.0012 5.3 2.8 34 3.1 70| 6.4 73
28 1.6 180 1.1 97| 0.46 55| 3.2 330
20 1.1 22 1.7 17 3.9 39| 7.1 79
(TEF) WHO(1998)
TEF
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11 12

n PCDDs | PCDFs | Co-PCBs
pa/g-wet

42 0.66 150 0.27 42 1,600 130,000

16 16 1,100 17 520 32,000 2,400,000

30 2.6 820 0.93 430 900 98,000

84 2.7 290 1.1 83 4,400 1,600,000

6 88 800 59 780] 160,000 19,000,000

19 0.068 12 0.070 5.1 2,600 73,000

(15/19) (16/19)

19 14 56 51 260 4,400 1,500,000

23 0.23 15 0.060 14 2,700 420,000

22 6.0 180 6.0 110 97,000 1,000,000

57 2.0 650 0.44 10 5.3 900

(27/57) (23/57) (56/57)
10 1.3 200 0.37 140 1,600 22,000
20 2.6 710 0.99 620 1,100 180,000
11 12
n PCDDs | PCDFs | Co-PCBs | Total
pa-TEQ/g-wet _
42 0.4 49 0.32 29 0.98 75 2.0 110
(0.43) (53)| (0.16) 15)] (0.94) 79| 1.7) (100)
16 7.3 450 12 180 37 1,100 56 1,400
@7 @ @¢.e) @) @4  (@,200) (37)  (1,400)
30 0.27 79 0.59 300 0.91 140 4.9 520
(0.33) 0] (0.31)  (160)] (0.85) (160)| (3.6) (400)
84 0.73 69 0.80 49 4.1 370 6.1 430
(0.75) 75| 0.37) ee)| ©@.n (520)| (3.8) (570)
6 25 420 36 560 180 4,600 240 5,500
e6) 50| @)  (290)| (1100  (5,700)| (150)  (6,500)
19] 0.066 0.2] 0.037 0.38 0.68 16] 0.78 16
19 1.1 2.9 2.2 5.8 1.1 350 9.6 360
23] 0.066 1.8] 0.037 2.0 0.45 58| 0.57 62
22 0.66 6.3 1.0 6.5 15 130 17 140
57] 0.066 3.2] 0.037 1.8] 0.0056 4.2] 0.11 8.5
10 0.23 32 0.09 23 0.90 25 1.5 78
20 0.20 100 0.22 83 4.0 160 7.8 310
(TEF) WHO(1998)
1/2
TEF
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11 12

n PCDDs | PCDFs | Co-PCBs
pa/g-fat
42 15 5200 5.3 1200] 33,000 2,700,000
16 20 1,400 21 580| 40,000 4,400,000
20 62 15,000 23 11.000] 23,000 2,400,000
84 75 6,300 31 3,600| 120,000 96,000,000
6 120 1,400 83 1,300] 220,000 30,000,000
19 5.9 820 4.8 310] 170,000 5,000,000
(15/19) (16/19)
19 17 67 54 320 5,700 1,800,000
23 4.5 150 2.4 2301 52,000 2,300,000
22 8.4 200 7.5 120| 120,000 1,400,000
57 59 13,000 8.7 540 190 30,000
(27/57) (23/57) (56/57)
10 17 1,700 15 1,200] 15,000 270,000
20 3.6 940 1.4 820 4,200 270,000
11 12
n PCDDs | PCDFs | Co-PCBs Total
pa-TEQ/q-fat
42 8.7 2,500 6.2 690 21 2,200 42 5,400
9.4) 2,700)| (3.1) G0 (20) (1,300 (36) (5,000)
16 9.1 580 15 220 46 1,700 70 1,900
(9.6) 610)| (5.8) @] @ (1,900)| (46) (2,100)
20 6.7 2,000 14 7,500 24 3,300 130 13,000
(8.1) 200 7.5 @00 (22) (3,900)] (94)  (10,000)
84 20 1,800 22 1,800 130 23,000 170 26,000
(21) (2,000)|  (10) )| (74 (32,000)| (110)  (35,000)
6 35 720 50 950 250 8,700 330 10,000
(36) @60)|  (23) @]  (150) (10,000)] (210)  (12,000)
19 0.97 17 2.1 14 52 1,100 52 1,100
19 1.2 3.6 2.3 7.5 1.4 410 13 420
23 0.95 9.6 0.87 10 7.6 270 8.2 280
22 0.82 7.4 1.2 8.7 19 170 21 190
57 3.0 180 1.7 93 0.26 230 5.0 470
10 8.1 270 4.2 190 11 280 23 660
20 0.27 160 0.31 110 5.5 240 11 470
(TEF) WHO(1998)
1/2
TEF
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