


40/100

20/100

10/100

10/100

O|l]O]|]O|O

20/100

25/100

35/100

10/100

10/100

10/100

5/100

OJ]J]O O |O

5/100

40/100

30/100

30/100

olOo|J]OoO|[O]O

60/100

40/100




152 150

73

48

35

10







13,000

98.3
90.2

98.3
90.2




163 180

27 25

102 81

65 67




32

25




4,00







90km

14

114




126 870 810

69 113 102

296 181
13 14

12
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110 146

28 41

21 28

6,800 5,000

76 61

227 180

20 27
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- 12 -




13

- 13 -




14

- 14 -




11,700

13,000

90.2

98.3

64,000
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13

229,506

14

- 17 -




21

58 58

25
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14 10

14

14

15
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- 20 -




- 21 -




- 22 -




- 23 -




- 24 -




- 25 -




- 26 -




- 27 -




- 28 -










1,836,674,000 1,867,081,000 30,407,000 1.66
286,780,500 244,541,971 42,238,529 14.73
22,709,368 30,452,736 7,743,368 34.10
232,067,282 2,772,755 229,294,527 98.81
2,378,231,150 | 2,144,848,462 233,382,688 9.81
549,226,879 544,425,796 4,801,083 0.87
286,780,500 244,541,971 42,238,529 14.73
22,609,018 30,189,201 7,580,183 33.53
1,160,715,502 1,157,079,661 3,635,841 0.31
103,257,227 103,391,001 133,774 0.13
2,122,589,126 | 2,079,627,630 42,961,496 2.02







2,143 2,145 100.1

13 2.5



2,143 2,080 97.
63
20
21
24 65
65

1,867 1,867 0
245 245 0
30 30 0
1 3 2
2,143 2,145 2

545 544

245 245

30 30
101 103 -2
1,222 1,157 65
2,143 2,080 63

1,902 1,820 95.
82
65 62
1,902 1,823



95.8 79
65 62

1,902 1,820 82
1,902 1,796 106
1,410 1,274 136
30 30 0
430 453 -23
32 39 -7
0 0 0
0 24 -24
1,902 1,823 -79
1,839 1,727 -112
1 3 2
30 30 0
11 12 1
21 26 5
0 0 0
0 24 24

0

0

0

2,143 2,401
112.0 258
321
2,143 2,401
112.0 258




256

2,143 2,401 -258
1,871 1,755 116
552 497 55
1,222 1,157 65
97 101 -4

0 0 0

272 325 -53
272 325 -53

0 0 0

0 0 0

0 321 -321
2,143 2,401 258
1,898 1,900 2
1,867 1,867 0
30 30 0

1 3 2
245 245 0
245 245 0
0 0

0 0

0 0

0 256 256




2,544,000 2,544,000 0
16,166,401 | 16,166,401 0
7,089,000 7,089,000 0
2,518,071 2,516,736 1,335




1,062,934 1,062,934 0
1,072,330 810,130 | 262,200
30,452,736 | 30,189,201 | 263,535




15

- 10 -



2,785,537

3,621,297,216

3,448,807,910

409,089,864
8,835,791
62,371,484
192,566
51,024

127,489,828
10,679,476
65,140,478

199,760

229,505,822

38,457

480,540,729

433,053,821

433,622,014 225,024,797 3,187,675,202 3,223,783,113
1,797,399,582| 1,697,720,355|
214,643,627 116,610,764 1,582,755,955| 1,581,109,591
28,390,359 20,314,148
10,211,668 4,905,024 18,178,691 15,409,124
173,918,806 140,346,957
63,246,642 32,214,887 110,672,164 108,132,070
620,074,168 620,074,863
4,095,000 4,851,000
5,523,451,180 5,553,359,761
985,600 1,298,500
4,134,000
5,119,600 1,298,500
67,446 5,095
1,168,000 730,000
1,235,446 735,095
5,529,806,226| 5,555,393,356
148,731,239 88,534,592
404,711 967,004
91,752,231 111,867,367
2,762,500
1,144,820 1,115,823
2,394,900
247,190,401 202,484,786
1,974,528 3,119,348
136,428,897 68,653,777
54,578,076 80,297,040 191,006,973 148,950,817
192,981,501 152,070,165

5,466,502,630

5,466,502,630

5,466,502,630

5,466,502,630

535,456,471 286,780,500
645,746,652 341,041,954
20,325,205 9,851,222
130,615,386 64,112,676
231,502,272
2,785,537 231,502,272
234,287,809 231,502,272

6,010,346,955

440,171,902

5,570,175,053

5,988,447,177

354,554,951

5,633,892,226

6,010,346,955

5,988,447,177




678,900,162 | 693,268,376
30,773,279 30,205,914
97,262,270 45,519,815
70,782,387 68,567,563
7,521,334 11,284,961
7,111,398 4,611,390
33,742,249 33,400,392
60,004,121 49,839,752
88,739,909 93,184,370
30,951,002 27,652,928
60,642,879 67,704,909
32,877,316 12,794,642
86,425,577 | 104,004,827
25,803,739 | 309,799,053
317,055 219,406
25,887,641 27,575,450 || 1,337,742,318 | 1,579,633,748
25,619,781 25,436,379
297,748,020 | 306,341,942
15,767,891 15,376,351
21,473,026 53,953,470
20,700,865 21,652,497
9,359,578 8,751,514
4,843,601 4,654,607
21,888,805 15,051,498
8,076,219 7,892,023
8,781,925 9,300,854
6,627,301 9,873,795
2,782,584 5,527,009
2,636,260 2,707,320
1,489,223 1,429,293
10,053,599 6,931,470 457,848,678 494,880,022
95,697 123,960 95,697 123,960
1,795,686,693 | 2,074,637,730
1,727,239,172 | 1,675,761,638
30,452,736 22,709,368
11,726,310 3,723,993
26,281,257 83,672,341 38,007,567 87,396,334
5,021 43,256 5,021 43,256
16,034 71,534
210,000 | 520,056,297 226,034 520,127,831
1,795,930,530 | 2,306,038,427
243,837 231,400,697
143,751
24,004,421
24,148,172
100,775
24,004,421
2,685,451 800
26,689,872 101,575
2,785,537 231,502,272
2,785,537 231,502,272




14

15

H15.6.2)

15

15

15




31

13
18

15 3 6 7 14
15

14 8 27 152 (

150 )




103

54 52.4 94.4
92.6
o
15 2 6
14
14 6 12
14
o
15 2 13
13
14
14
( 13 )
13(13) 8
12(0) 2
24 (24) )
11
19(10)
32(30)




14

7
3
15(13 14)
98.3
90.2
13 2
14 1 E
1-2
15 1-2
o 3-1
1
2
13,000( 13,500)
98.3
90.2
15
o
14
( 13
)
(@]
100(81)
NPAFC

-3-




14

15

27(25)

163(180)

68(67)

32

98,300

14

4,000

11

4,000

15




17(

9




-88,900

-2,600

4,500

88,900

(4,500

2,600

1
3
2
1

(4,500

1,100
0,000
5,000
5,300
7,500

)

600
935
640

e}

2-2-(3)

13 13 4
104,000
85,996(88,900) 14
5
14 14 4
103,070
15
86,558(88,900)
13 13
829
707(4,500) 14 4
14 14
4,400
15
3,520(4,500)
13 13 2
1,433
473 14 5




12 2
812 13 8
11 374
14 5 6
13
1,659(2,600)
14 14
2,781
124
15 1,280
13 2
373
14 9 11
15 320
14
1,973(2,175)
(@)
-40,100 (40,100 (11,600) | o
(5,000) 13 13
(8,000) 47,012 14 2
(9,100) 5 40,955(40,100)
(6,400)
14 14
47,370
15
40,498(40,100)
-2,700 (2,700 o
):2 (1,000) 13 13
(1,700) 3,400
5 3,057(2,700)
14 14
3,400
15

2,861(2,700)

-7-




-1,600

e}

(1,530 ) (500) 13 13
13 (140) 590 14 5 7
(1,600 ) (100) 186 12
14 17 (580) 139
(30) 13 10 85
(130) 14 5 6
13
410(1,530)
14 14
1,423
15 810
13
159
14 10
15 120
14 1,089(1,480)
-240 240 o
(50) 13 12
(70) 40 13 11
(45 200 14 3 6
240(240)
14 14
187
0+ 10
13 130
140(165)
15
o ) )
13 94,100
(9,300 13 13
17 13 94,100 10 (6.800) 113,948 14 2
29,000 (6.500) 5 96,711(94,100)
14 90,100 (10,000
(14,700 14 14
15 66,300 (23,800) 106,776 15
(8.,000) 90,406( 90,100)
16 50,200 (10,000)
(1,000)
17 29,000




13

45,000
17

13
45,000

17
140,000 te

e}

@3 )14
40,747
2,572
33
43,352(45,000)

2-2-(2)- -()-a
-9-




75,000

14 )15

65,199 7

2,980
30
68,286(75,000)

13 )
(14 )
13 )
(14 )
13 )
(14 )
O O
6,980 (12
) 1,116 (6
13 )
4,193 ~ (4 400
@ ) 12,689
13
12
2-2-(2)- -()-a
( )
( )
( )
( )
10 12

-10 -




22
22 10
12
( )
( )
( )
( )
@ ) ¢!
G )
12 2-2-(2)- -( )-b
15 )
)
)
C )
G ) ¢!
40
)
)

-11 -




43

26

11

-12 -

16




7 1,296
16 130
(@]
o 717
16 80
2-2-(2)-
-()-a
© (
(
o)
o
16 ¢!
)
o
16 o 7
2,200
16
2-2-(2)- ()-a ()-a ()-a
o)
(
(
(

-13 -




o 68,716
( )
( )
o ( )
( )
( ) °
1,600
8
600
2-2-(2)- -( )-b
( )
o 319
265
338 o ( 334 )
345
277 o

- 14 -




@ @ )
) )
G

-15 -




) -
Wo=Wo

e

)

0.04D

- 16 -

Wo;
Wo;

(

2-2-(1)- -(




1,329.3

1,174.5

H14

)
2002

-17 -

(

2-2-()- -( )-




6
o 2002 4 -7
5
2,600 5
6
a 5
5
6
Eurytemora herdmani
1987-97 4
1 1993 3
1995
1988-99
1
1
1
1
1

-18 -




2002

2,600 73
2-2-(2)- -( )-a
ALC
1
2001
1999-2002
8 28
25
6.9% 6.7% 1998
2001
25
6.3% 25
4.9% 1998
2002 4.9% 5.0%
2001 11 13
25
1.8% 3.9% 2
2002

-19 -




1.2% 0.9%

40

62
1991
34 24
4
(GDA  PEPD  PEPB  PGDH)
mtDNA (D-loop)
mtDNA
1,000 tRNA
PCR
¢ 2-2-()- -C)>-b )

-20 -




FC-1 2 SF-1 2 FC-1
FC-2 2
SF-1
SF-2
FC-2 1 SF-2 11
FC-2  SF-2
0.56 0.24 SF-2
O
3000 ppm
14 21 37 45 110
SEM
2001
11 2
1

-21 -




20

2-2-(9)- -()

o

1999
¢ 2222™--()9 )
2-4
4-6
105
35%
56 6 18

200 km

¢ 2222(™--C) )

C 222@--() )

30%
1.5%

2002 9

( 2-2-(2)- -()-b )
10 11

2001 2002 9 10

8
20  2-2-(1)- -
()-b ®--) )
(Na; mM)
(T; ng/ml)
(E2; ng/ml)
Nat+ K+-ATPase (ATPase; p mols
Pi/mg pro/h)
2001 2001 2002

Na
182.3-198.4
(143.9-154.2) ATPase

(3.5-6.5) (2.5-2.5)
_22_




1.9-94.1

E2

0.6-178.6

-23 -




10

- 24 -




IHN

BKD

o IHN BKD
BKD

- 25 -

ELISA
ELISA
IHN




10
40ppu m
(n=330)
100% 9.8
(n=32)
5.5
(o]
2
BKD
o 60
2
BKD IHN
IHN
BKD
PCR
CBB
o IHN
2
o BKD
BKD
o IHN
30
ELISA
50ppm 15
2003 3 BKD
PCR
(@] (¢]
BKD
MG

- 26 -




0.05 u g/g
MG 2ppm
72
MG

10
LDso 2,400ppm

8
5-6FL/s
2002 6 2003 3
50 4 A B C D
A B
5 I/min C D 15
1/min A C
B D 2%
4 5.4-5.9 cm
11.1-11.9
A D

10.1cm 9.4cm 9.3cm 9.0 cm
13.0 12.7 13.3 12.8

- 27 -




14

13 13

1 150
14 14
2
8
13
2
1
1.0g

3

14

10

13
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14

13

100
14

11

14

1 (20Kg) 20
60

15

23 46

-29 -




13
14

-30 -

13

100
11

270

50




1,395 4
2 3 3
a
1,528
3 2
1,370
41,142 3 1 3 2
o
13
4
14
o o
13
14
(
2-2-(1)- -C) )
13
o 0.38 7
10-13
5
C 2-2-(1)- -()-d )

-31 -




11 13
o 2-2-(1)- -( )-d
)
13
14
15
o 2
12
13
14
15
1

12 1 14 2

o 5

1 2 5
13
14 1
15 16 12
3
6 3
3
14 114
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-33 -

o 0 0
0
62
45
14 1,471
58
2,547 58
368 mm 370 mm
0 14
13
0 10
126
870 810




912 69 113 102
810
800 ¢ 296 181
13
102 14 2
100 ¢
€
2
409
425
12 2-2-(5)-
x 14
x 12 X 48
55
X
650 6
1,100
700
4,000
600

-34 -




650

1,100 2 2
700
6,800
5,000
4,000 110 146
227 180
600
76 61
3,000
13
28 41
4
6 7 5
20 27
3 7
11
6 3 33
18 16
21 28
5
11
o
14 14 10
28 11 2
4,100
14 10 29 11 9
1,118

- 35 -
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14 3 12 14 4 23 5
14 16
5 27 6
1 14 6 19 7
10
3 12 14
4 23
5
(@]
14 1990
(@]
15 3 20
7




49%

38%

12%

2
67%
1
32% 2 35% 3 27% 4
14%
54-66% 8-18%
200
45% 39% 10%
6%
o
48-50 N 165 W
1
3
5
50-56 N 145 W
24
2
46
o
6 52
30" -58 30" N 175 E-175 W
2.1-8.7%
10 51 43" -58 30" N 172 30
" E-172 30" W

-37-




5.1-13.3%

2.9-11.1%
O
4-12 C
25-50 m
3 3
9,900 3
48
7-9 C
270 mg/m’
O
200
170 195
195
29
o
7 NPAFC
8(13)
6(3)

- 38 -




2(1)

44
o 14 14 4 1 28
13
13
14
o 14 14 8 12 15 3
26
9 12
4
14
14
15
15 6
o 7
13
14

-39 -




14 9 21 22

4
9
(@]
9
5ml
Na
2
5ml
Na
14 12
2-2-(2)- -()-b
NPAFC
36(21)

- 40 -




60(68)

148(185)

85(71)

3.5

14

13

13
14

13

14

-41 -

2 13,000




98.3

90.2
61,967 (13 2,168 )
86,764  ( 13 24,161

)
2
NPAFC
NPRB
13 229,506
14

14
14

- 42 -




14

30,000

58(58)

(M)
25(21)

4(3)
2(1)
12(8)

- 43 -




144

5,082

154

14
153
14
152

14
1,038

13

14

10

14

15

14
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