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Table 7-3 DISTRIBUTION OF RUBELLA HEMAGGLUTINATION INHIBITION (H1) ANTIBODY ACQUISITION RATE BY PREFECTURE [FEMALE+MALE]

HI{ ki
HI ANTIBODY TITER
SFERE (R & _
<8 B 16 32 64 | 128 | 256 | 512 | 1024
AGE GROUP (YEARS)|TOTAL e p: > P p P p P GM. (éoaz)
15 a1 63 | 127 | 255 | 514 | 1023 -
TEE 0A-MIYAGI
Si TOTAL 308 29 3 15 39 75 80 74 ] 4| o984 6.6
0 1 0 0 0 0 0 1 0 0 0| 128.0 7.0
1-4 32 6 0 0 4 6 4 12 0 c| 1214 6.9
5-9 39 3 0 2 5 9 7 1 1 111076 6.7
10-14 23 3 1 2 4 5 4 4 0 0| ©63 6.1
15-19 92 6 2 3 7 21 23 25 3 2| 1134 6.8
20-24 26 1 0 2 4 14 2 2 1 0{ 658 6.0
25-29 21 1 (] 0 1 6 8 5 0 0] 1154 6.9
30-34 14 2 0 0 0 5 4 1 2 011280 7.0
35-39 8 1 0 1 0 2 1 2 0 11 1280 7.0
40- 52 6 0 5 14 7 6 12 2 0| 787 6.3
B UNKNOWN 0
BWE 11-SAITAMA
&5 'I{'JOTAL 105 3 13 25 33 16 10 1 0 0] 204 49
1-4 0
59 0
10-14 0
15-19 0
20-24 5 0 0 2 2 1 0 0 0 0| 279 48
25-29 17 1 1 5 5 3 2 0 0 0| 320 50
30-34 28 0 2 9 12 3 2 0 0 0| 2786 4.8
35-39 11 0 1 3 1 3 2 1 0 0] 439 55
40- 40 2 g 6 13 6 4 0 0 0| 267 47
RBR UNKNOWN 0
B 15-NIGATA
&8 TOTAL 287 0 1 15 50 68 56 54 22 11 ] 946 6.6
0 1 0 0 0 0 0 0 1 0 0| 256.0 B.0
1-4 24 0 0 0 2 5 2 8 6 011810 7.5
5-9 32 0 1 2 7 1 4 6 0 11 729 6.2
10-14 39 0 2 2 8 9 6 10 2 0] 821 6.4
15-19 39 0 0 1 4 9 13 9 1 2| 1214 6.9
20-24 0
25-29 1 0 0 0 1 0 0 0 0 0l 320 50
30-34 30 0 0 3 4 7 7 7 1 1] 803 6.6
35-39 23 0 0 1 2 4 10 4 0 211242 7.0
40- 98 0 8 6 22 23 14 8 12 5| 780 6.3
FBE UNKNOWN 0
£ 20-NAGANC
aH BOTAL 373 49 29 a7 | 128 63 9 0 0 0| 273 4.8
0
1-4 35 8 0 8 14 6 0 0 0 0| 305 48
5.9 37 4 7 8 15 3 (] 0 0 0| 215 4.4
10-14 51 4 12 i9 14 2 0 0 0 0| 175 41
15-19 48 4 2 16 15 10 1 0 0 0| 282 48
20-24 45 4 2 10 17 10 2 0 0 0| 320 5.0
25-29 40 5 2 7 17 8 1 0 0 0| 314 5.0
30-34 39 8 1 11 13 5 1 0 0 0 280 48
35-39 a8 5 2 8 12 9 2 0 0 0| 327 50
40- 39 7 1 10 9 10 2 0 0 0| 334 51
A~ UNKNOWN 0
=E 24-MIE
&1 TOTAL 279 51 7 7 15 40 3s 39 42 39 | 191.2 7.6
0 4 3 0 0 1 0 0 0 0 0| 320 50
1-4 32 8 1 0 0 1 5 5 5 7 | 3320 8.4
5-9 44 4 i 2 5 12 9 4 3 4 | 109.5 6.8
10-14 25 1 0 0 4 6 5 4 3 2| 13586 7.1
15-19 7 0 0 1 0 2 0 1 1 2 | 2100 77
20-24 30 10 0 0 1 2 2 1 3 11 | 48486 9.0
25-29 47 9 0 2 2 2 7 6 16 3| 2468 7.9
30-34 40 8 2 0 0 6 5 9 ] -4 | 197.4 7.6
35-39 17 5 1 1 1 3 2 1 1 2| 1076 6.7
40- 33 3 2 1 1 6 4 8 4 4 | 165.0 7.4
TER UNKNOWN 0
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xHU 31-TOTTOR]

S TOTAL 105 22 4 13 19 22 19 6 0 01 515 57
0 4 4 0 0 ] 0 0 0 0 0
14 20 9 0 3 2 2 4 0 0 0| 497 56
5-9 13 3 1 1 3 1 4 0 0 0| 485 56
10-14 10 0 2 3 1 2 2 0 0 0| 299 49
15-19 2 o 0 i 0 1 0 0 0 0| 320 50
20-24 4 0 0 0 2 4] 2 0 0 0 640 6.0
25-29 13 0 1 1 4 4 2 1 0 0| 490 58
30-34 6 1 0 2 2 0 1 0 0 0] 320 50
35-39 0
40- 31 4 0 1 5 12 4 5 ] 0| 7685 6.3
FBF UNKNOWN 2 1 0 1 0 0 0 0 0 0| 16.0 4.0
W 35-YAMAGUCHI
& TOTAL 440 8 44 21 8o | 127 | 107 46 6 1] 607 59
0 0
1-4 33 0 0 1 4 12 1 5 0 0| 877 6.5
59 36 ] 5 0 8 18 6 0 1 0| 489 56
10-14 73 3 8 7 21 19 13 2 0 0l 422 5.4
15-19 42 2 6 2 9 9 7 6 1 0| 548 58
20-24 43 ] 6 1 6 10 15 4 0 1| 650 6.0
25-29 46 0 4 2 7 15 1 6 1 0| 670 6.1
30-34 49 1 2 1 9 13 12 2 1 0| 883 6.1
35-39 42 1 4 1 5 10 8 12 1 0] 839 6.4
40- 84 1 9 6 1 23 24 9 1 0f 614 5.9
FBR UNKNOWN 0
#8 35-TOKUSHIMA
&i TOTAL 332 75 7 16 52 74 65 35 6 2| 744 6.2
0 3 2 0 0 1 0 0 0 0 0| 320 5.0
1-4 52 21 0 1 5 4 17 4 ] 0] 957 6.6
5-9 41 6 2 5 10 8 7 2 0 0} 478 56
10-14 26 8 1 2 5 7 2 1 0 0} 470 56
15-19 1 0 0 0 0 1 0 0 0 0| 640 6.0
20-24 38 5 0 3 6 10 9 5 0 0| 741 6.2
25-29 48 9 2 1 6 16 4 8 1 1] 806 6.3
30-34 42 8 0 2 9 11 8 3 0 0| 654 6.0
35-39 30 7 0 0 4 6 7 6 0 0| 1006 6.7
40- 51 . 8 2 2 6 10 1 6 5 1| 97.3 6.6
FHB UNKNOWN 0
2/ 40-FUKUOKA
&5 TOTAL 394 69 7 18 45 78 88 59 16 14 | 1006 6.7
0 3 1 0 1 0 0 1 0 0 0] 453 5.5
1-4 30 1 0 0 0 0 4 8 7 0 | 2856 8.2
5-9 55 12 2 4 5 1 8 10 0 3| 898 6.5
10-14 38 7 2 3 7 8 6 2 3 0| &40 6.0
15-19 47 6 0 1 4 11 10 10 2 311302 7.0
20-24 43 8 0 2 0 10 15 4 2 2| 1230 6.9
25-29 42 8 0 3 6 14 5 4 1 1] 753 6.2
30-34 42 6 0 1 9 & 13 6 0 1] S05 6.5
35.39 40 4 1 0 6 5 12 g 1 2 {1208 6.9
40- 54 6 2 3 8 13 14 5 0 2| 818 6.4
T B UNKNOWN a
95 47-OKINAWA
&% TOTAL 364 84 18} 46 68 80 49 17 2 0] 470 56
0 10 7 2 0 1 0 0 ] o ol 127 37
1-4 29 20 0 1 1 5 2 0 0 0] 593 59
5-9 49 13 3 12 7 8 5 1 0 0] 338 51
10-14 28 10 2 2 7 3 3 1 0 0| 403 5.3
15-19 54 7 0 8 13 15 7 3 1 0] 528 57
20-24 40 3 1 2 7 14 10 3 0 0| 664 6.1
25-29 41 7 1 3 7 12 8 2 1 0| 827 6.0
30-34 39 5 0 6 12 7 7 2 0 0| 491 58
35-39 36 10 4 4 4 9 4 1 0 0| 396 53
40- 38 2 5 8 9 7 3 4 0 0| 3686 52
FBE UNKNOWN 0
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Table 8-1 DISTRIBUTION OF RUBELLA HEMAGGLUTINATION INHIBITION (HT) ANTIBODY ACQRNSITION RATE BY VACCINATION HISTORY [FEMALE]

HIF
8 ) Ty S HI ANT[BOBDY TlsTSER —
AGE (YEARS)  |TOTAL Slulpe e 24 e | o2
15 | 31 | 63 | 127 | 255 | 511 | 1023 (C.M)
% [NON-VACCINEE]
&t TOTAL 180 | 511 14 14| 31| 2| 27} 23] 5| 2] 630} 60
0 ]l 7| 2| of 1| o of 1] of of 268 | a7
1 ] of o] 4| of o of o] o] of 160! 40
2 1] 10 o] ol o] of of o] o] o
3 1| 1| of of of o ol of of o
4 3| 2| o o 1] ol of of o of 320/ s0
5 21 2| ol of of of of of o o
6 1t 1} of of o o] ol of of o
7 2| 1] o 1| of of o of ol of 180 | 40
8 21 1| 1| ol o] of o] o o] of &0 30
9 4| 3] 1| ol of of of o] o] of 8ol 30
10 2 2| o] of ol of of of o] o
1 al 1| of of 2| ol 1] of of o s08| 57
13 a{ 2| o) ol 1{ of 1f ol of of s40} s0
14 sl 31 21 1] | of 1] o] of ol 211 ] as
15 7t 1t af 2| 1| of of ol of of 127] 37
16 1| ol ol of of of 1] o] ol ofi1zs0| 70
17 s| 1| ol ol 1| 1| o 1| 1| o}12s0] 70
18 sl 1| of o | 1| 3| 2| of o159 69
19 3l of of ol 1| o of 2| of o120 70
20 al 1 of 1 1| o of 1| of of s08! s7
21 11 ol ol of of of of o{ 1| ofst20] 90
22 21 o] of 1| ol o of of 1| of s05] &5
23 al ol of ol 21 1| 1| of o| of s3s| 57
24 21 of of ol of of tf 1| o] ofl1so]| 75
26 1 1] ol of of of of o] ol o
27 1| o] ol of o} 1| o] o] o| o] sa0| 60
28 s| ol 1| of 2| 2| o of of o 320/ 50
29 1l o] o of 1] ol ol o o| o] 320/ 50
30 s of of of 1| 1] 21 of of of 761 | s2
32 21 of of ol of 1} 1| o of of 05| &5
33 11 e ol o of of of 1] of oj2se0]| &0
34 21 o} o} ol 1| o of 1] o} of es| &5
35 s of of ol 11 1| of 1} of of soe | &3
36 2| of of o of o t| 1| o} of1s0} 75
37 21 of of ol 1} of of of 1] of1280} 70
38 al ol o] ol of 1| 1| 1] o] o120 70
39 6| ol of ol of 1| 2| 3| o] o113 73
40-49 2| ol 2| 3| 3] 4| s| 4| o 2| sa| 63
50- 2| 1| 2| 4] el 7] 6| 3| 1| of se7] ss8
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#8-2 FHREEINASHRGRERR [Bi)

Table 8-2 DISTRIBUTION OF RUBELLA HEMAGGLUTINATION INHIBITION (HI) ANTIBODY ACQUISITION RATE BY VACCINATION HISTORY [MALE}

H H]w*\{;ﬁ TITER
g ) - | ANTIBODY Ti
<
AGE (YEARS) |ToTAL| <8 i 1/6 3,2 6/4 1i3 zie 5/‘,2 “/’f“ o | tos2
15 | 31 ) 83 | 127 | 255 | 511 | 1023 (GM)
# [NON-VACCINEE)
&% TOTAL 151 85 9 & 15 20 21 13 2 0 635 6.0
0 10] s o 1 1 ol 2| o] of ol s3s| s7
1 12| 1 ol ol ol o of 1 0] o]2s60 | 80
2 71 6| o} o] ol o 1 o]l of ol1280 1] 70
3 s| sl o o]l of o] ol o of o
4 7| 8| o 1 0 ol o]l of o o 160 40
5 7| s| of of o 1 ol ol o]l of sa0 ! so0
6 2 1| ol o} 1 0 ol ol o| of 320} 50
7 3| 2 1 of ol o ol ofl ol of 8o} 30
8 4| 4| o ol ol ol ol of of o
12 1 1 ol o ol o ol ol o] o
13 1 1 0 ol o ol o| ol o 0
14 6] 2| 3 o| o 0 1 o| o o| 160 | 40
15 al 2| 1 o} 1 of o] ol o o| 160 | 40
16 al o 1 ol of 2 ol o o o| 320 | s0
17 al ol of ol 1 1 1 ol o ol 640 | 60
18 4| o] o ol ol o ol 2| 2 0{3620 | 85
20 1 o| o ol o] o 1 ol of o280 ]| 70
21 1 ol o o] o 1 ol ol ol o a0 | s0
23 3| 2| o of of o 1 ol o o|1280 | 70
24 3 1 0 1 1 ol o] of o o| 226 { as
25 2| o 1 ol ol o o| 1 0 o} 453} 55
26 2| o} o o] 1 0 ol 1 0 o| vo5 | 65
27 1 ol o} ol o 1 ol ol o 0| 640 | 60
28 1 ol o ol 1 ol of of o o| 320 | 50
31 2 1 0 o| 1 ol o o] o o| 320 | 50
32 1 1 0 ol ol of o o] o 0
34 1 ol of ol o 0 1 ol o o|1280 | 70
35 2 1 ol of 1 0 ol o o o| 320 | 50
36 4 1 6| ol o 1 1 1 0 o|1280 | 70
37 1 ol o] o] o 1 ol ol o 0] 640 | 60
a8 2 1 ol ol ol o o 1 0 0|2s60 | 80
39 1 o| o of ol o ol 1 0 0|2s60 | 80
40-49 1wl of o] o] 2} 3| 3] 21 o 0| 905 | 65
50- 31 1 2 3] a} ol ol 3] o o} 625 | e0
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6.1

7.3

7.3

6.7
6.2
6.5

6.4

59

57

56
6.1

49
5.0

55

5.5

56
6.9

6.6

6.4

5.7
55

7.0

6.5

50
6.5

5.0

5.0

55

3.0
7.3

6.0

5.0
7.5

6.4

30
6.1

4.9

68.1
154.0
155.4
102.9

74.5

91.6

86.8

52.3

53.5

48.7

70.2

30.0

32.0

44.0

45.3

48.2
120.2

98.0

83.0

50.8

45.3
128.0

80.5

32.0

80.5

32.0

32.0

453

8.0
161.3

64.0

32.0
181.0

84.4

8.0
69.1

29.0

11

0
2
0

0

0

0

0

17

59

78

10

103

11

13

105

12

38

23

12

447

15
25

35
32

29

25

19
32
28

15
12
10
24
40
24
1"

13

10

# [VACCINEE]

&% TOTAL

10

11

12
13
14
15
16
17
18
19
20
22
23

24

25

27
28
29

30

kY|

32

33
34
36
39
40-49

50-
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#8-3 FPHEEEMASHRERFRKER [ZE+511]

Table 8-3 DISTRIBUTION OF RUBELLA HEMAGGLUTINATION INHIBITION (Ht) ANTIBODY ACQUISITION RATE BY VACCINATION HISTORY [FEMALE+MALE]

Hlfﬁﬁg\{;ﬁT
ITER
=k (@) oy <8 8 6 [ 32 };LANTECS 256 | 512 | 1024
AGE {YEARS) TOTAL p hpt > > P P P > em (éog‘z)
15 | A 63 | 127 | 255 { 511 | 1023 i
£ [NON-VACCINEE]
& TOTAL Mo | 118 | 23] 20| 48} 42| 48] 38 7 2| 832 6.0
0 21 13 2 1 2 0 2 1 0 0| 381 53
1 22 20 0 1 0 0 0 1 0 0] 640 6.0
2 17| 16 0 0 0 0 1 0 0 0| 1280 7.0
3 9 g 0 0 0 0 0 0 0 0
4 10 8 0 1 1 0 0 0 0 o| 226 45
5 9 8 0 0 0 1 0 0 0 0] 640 6.0
6 3 2 0 0 1 0 0 0 0 0| 320 5.0
7 5 3 1 1 0 0 0 0 0 0] 113 35
8 6 5 1 a 0 0 0 0 0 0 8.0 3.0
9 4 3 1 0 0 0 0 0 0 0 8.0 30
10 2 2 0 0 o 0 0 0 ) 0
1 4 1 0 0 2 0 1 0 0 0} 508 5.7
12 1 1 0 0 0 0 0 0 0 0
13 5 3 0 0 1 0 1 0 0 0] 640 6.0
14 14 5 5 1 1 0 2 0 0 0| 187 42
15 11 3 4 2 2 0 0 0 0 0 135 38
16 4 0 1 0 0 2 1 0 0 | 453 55
17 8 1 0 0 2 2 1 1 1 ol 951 66
18 12 1 0 0 1 1 3 4 2 0| 1754 7.5
19 3 0 0 0 1 0 0 2 0 0§ 1280 7.0
-20° -5t-1p—obt-1)-tl-ol-t} 1+] 0} 01 B4O-}-60
21 2 0 0 0 0 1 0 0 1 o|181.0 | -75
22 2 0 0 1 o 0 0 0 1 6| 905 6.5
23 7 2 0 0 2 1 2 0 0 o| s40 6.0
24 5 1 0 1 1 0 1 1 0 0| s40 6.0
25 2 0 1 0 0 0 0 1 0 0| 453 55
26 3 1 0 0 1 0 0 1 0 0| 905 6.5
27 2 0 0 0 ¢ 2 0 0 0 0| 640 6.0
28 6 o 1 0 3 2 0 0 0 0| 320 50
29 1 0 0 0 1 0 0 0 0 ol 320 50
30 4 0 0 0 1 1 2 0 0 01 781 6.2
3 2 1 0 0 1 0 0 0 0 0| 320 5.0
32 3 1 ¢ i} 0 1 1 0 0 0} 905 65
33 1 0 0 0 0 0 0 1 0 0 | 256.0 8.0
34 3 0 ) 0 1 0 1 1 0 0| 1016 6.7
35 5 1 0 0 2 1 0 1 0 0| 840 6.0
36 6 5 0 0 0 1 2 2 0 0| 147.0 72
37 3 0 0 0 1 1 0 0 1 0| 1018 67
38 5 1 0 0 0 1 1 2 0 0| 1522 7.2
39 7 0 0 0 0 1 2 4 0 01723 7.4
40-49 33 0 2 3 5 7 8 6 0 2| 841 64
50- 63 2 4 7 121 18] 15 6 1 0| 584 59
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K1, FHAIAZHIRKERENR

Fig. 1 Age distribution of rubella HI antibody positives, 2003
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Fig. 2-1 Age group distribution of rubella HI antibody positives in each prefecture (Femaile), 2003
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BRARSHIIR AR GREKR (BtE), 2003%F

Fig. 2-2 Age group distribution of rubella H| antibody positives in each prefecture (Male), 2003
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HI antibody positives (%)

HI antibody positives (%)

3. BPHIRAEGRERR (=1:8) DERD L

Fig. 3 Change of age specific rubella H antibody prevalence in different years (=1:8)
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4. FHBEEMNASHIRKEREFRR, 20034

Fig. 4 Age group distribution of rubella HI antibody positives by history of vaccination, 2003
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Fig. 5 Age group distribution of rubelta HI antibody positives in infants, 2003
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Fig. 6 \Weekly rubella cases reported per sentinel (1982.1w~2004.13w)
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Abstract

Hepatitis C virus (HCV) infection is associated with the development of steatosis in the liver. Recently, infection with
~ genotype 3a HCV has been reported to have a closer association with hepatic steatosis than that with genotype 1 or 2
HCV. Moreover, infection with genotype 3a HCV but not with genotype 1 has been shown to be associated with serum
hypocholesterolemia or hypobetalipoproteinemia in European countries. We conducted a case control study to
characterize the serum lipid profile in patients infected with genotype 1b HCV, which is the most prevalent HCV
genotype in Japan. These patients had significantly lower serum cholesterol levels than those infected with IIBV or
genotype 2a HCV who had similar liver disease progression and body mass index. Further analysis of serum
apolipoproteins revealed that not only apolipoprotein B but also apolipoprotein CII and apolipoprotein CIII levels
were significantly reduced, while apolipoprotein AI, AII and E levels were similar in patients infected with genotype 1b
HCYV and those with HBV or genotype 2a HCV. These results indicate that, in Japan, infection with genotype 1b HCV
is a cause of lipid metabolism disturbances, which may be associated with the pathogenesis of hepatitis C liver disease.
© 2002 Elsevier Science B,V, All rights reserved.

’
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1. Intreduction

Infection with hepatitis C virus (HCV) is the
cause of a sequence of liver diseases that finally

* Corresponding author. Tel.: +81-3-5800-8801; fax: +81-3- leads to the developr.nent of hepato.cellular ,C?mk
5800-8807. noma (HCC) worldwide [1,2]. Chronic hepatitis C,
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characterized by several histopathologic features:
lymphocytic follicle formation, bile duct damage
and steatosis (fatty change) [3-5]. In addition, an
association between HCV infection and lipid
metabolism has been extensively reported. For
example, the low-density-lipoprotein (LDL) recep-
tor [6,7] is suggested to be associated with HCV
particles, and analysis using a cell culture system
has revealed that the secretion of apolipoprotein
AlI from cells is modulated by the core protein of
HCV [8,9]. In experimental animal models, the
core protein or nonstructural protein(s) of HCV is

steatogenic when expressed in the liver of mice.

[10,11]). Lipid analysis of fatty liver in mice
transgenic for the HCV core gene revealed that
the amount of carbon 18 mono-unsaturated fatty
acids increased, being distinct from lipid accumu-
lation in the fatty liver of simple obesity mice [12].
Importantly, those transgenic mouse strains de-
velop HCC after the phase of hepatic steatosis
[11,13]). Therefore, it is essential to elucidate the
changes in lipid metabohsm in patients with HCV
infection.

Recently, several reports from European coun-
tries have pointed out that the degrees of hepatic
steatosis are different among chronic hepatitis C
patients depending on the genotype of the infect-
ing virus: steatosis is more marked in patients with
genotype 3a HCV infection, which is moderately
prevalent in European countries such as France or
Italy [14] than in those with genotype 1 or 2
infection [15-17]. In addition, hypocholesterole-
mia or hypobetalipoproteinemia was observed
only in patients with genotype 3a HCV infection
but not in those with genotype 1 HCV infection
[17]. However, in Japan where the genotype 3
HCYV infection is very rare, hepatic steatosis is also
common in patients with chronic hepatitis of
genotype 1b HCV infection, and the detection of
the HCV core protein in liver tissue is an
independent risk factor for steatosis in a specific
liver tissue by multivariate analysis [18,19]. We,
therefore, explored for dyslipidemia or alteration
in lipid metabolism in patients with genotype 1b
HCYV infection in Japan by determining the levels
of lipids and apolipoproteins in the serum.

2. Patients and methods
2.1. Patients

We studied 50 patients (male:female = 30:20)
with histologically proven noncirrhotic chronic
hepatitis C who were admitted to our hospitals
from January 1999 to December 2000. Patients
were selected according to the following criteria:
(1) presence of HCV-RNA in serum; (2) absence of
cirrhosis; (3) a body mass index (BMI) <25; (4)
alcohol consumption <40 g/day; (5) absence of
evident diabetes; and (6) not taking drugs influen-
cing lipid metabolism (lipid-lowering agents, non-
steroidal anti-inflammatory drugs (NSAIDS)).
Exclusion of cirrhotic patients was done by limit-
ing the patients to only those who showed F1 or
F2 [3,4] on liver biopsy that was performed within
1 year before serum lipid determination. Diagnosis
of overt diabetes was done according to the
guidelines of Japan Diabetes Society: at least two
determinations of fasting blood glucose > 126 mg/-
dl or casual blood glucose > 200 mg/dl. Patients
were regarded not to have overt diabetes if they
did not meet this criterion and were not subject to
insulin or oral hypoglycemic agents. The general
characteristics of the 50 patients are shown in
Table 1. All the patients were negative for the
hepatitis B surface antigen (HBsAg) in serum.
Informed consent was obtained from the patients,
and human experimentation guidelines of the
hospitals were followed in the conduct of this
research.

As a control, 50 patients infected with hepatitis
B virus (HBV) were selected according to the same
criteria for selection of hepatitis C patients except
for the criterion (1). Instead, the presence of
HBsAg and absence of HCV—RNA In serum
have been added as a criterion.

2.2. Viral serology

The levels of HBsAg, antibody to HBsAg (anti-
HBs) and anti-HCYV in the sera were determined
using commercially available enzyme immunoas-
say kits (Dainabot, Tokyo, Japan) according to
the manufacturer’s instructions. HCV-RNA levels
were determined using a commercially available
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Table 1
Comparison of patients with chronic hepatitis C (C—CH) and
chronic hepatitis B (B~CH)

C-CH B-CH P
(N=50) (N=50)
Age (years) 57349.0 5524114 0.257
Sex 30:20 30:20 -
BMI (kg/m?) 224429 219429 0.434
ALT (1UN) 50.11£40.6 57.3170.7 0.534

Albumin (g/dl) 4.214+0.21 4.16+0.20 0.232
Prothrombin time (%) 9$0.2+11.9 89.8411.6 0.859
‘Total cholesterol 167.44+37.7 19564383 < 0.0005*

(mg/dl)

HDL-cholesterol 5524167 597+17.6 0.277
(mg/dl)

Triglyceride (mg/dl) 122.8463.6 129.8+67.5 0.637
Apolipoprotein Al 134.5420.1 140.2429.5 0.263
(mg/dl)

Apolipoprotein All 28.8+59  28.5+64 0.787
(mg/dl)

Apolipoprotein B 78.1+213 105.8+244 <0.0001*
{mg/dl)

Apolipoprotein CII 2.15+1.35 398+1.87 <0.0001*
(mg/dD)

Apolipoprotein CIII ~ 6.7442.17 8.874+2.60 <0.0001*
(mg/dl}

Apolipoprotein E 4174108 4311095 0.618
(mg/dl)

Serum HCV-RNA 2454200

(K1U/ml)

HCYV genotype 1b 40

2a 10

*Statistically significant.

kit (Amplicor HCV monitor v2.0, Roche Diag-
nostic Systems, Branchburg, NI). The genotype of
HCY was determined by RT-PCR with primers in
the core region as described previously [20].

2.3. Laboratory investigations

Levels of total and HDL cholesterol, triglycer-
ides and other biochemical parameters including
apolipoproteins measured in the serum or plasma
were using an auto-analyzer (Hitachi 7600 auto-
analyzer, Tokyo, Japan). All assays were per-
formed using fresh serum samples drawn from
patients after at least 12 h fasting without taking
alcohol overnight,

2.4, Statistical analysis

Results are expressed as means+S.E. The sig-
nificance of the difference of means was deter-
mined using Student’s r-test. Differences are
considered significant when P < 0.05.

3. Results

Serum apolipoprotein levels and other para-
meters were determined; serum samples were
drawn from patients infected with HCV and those
with HBV (control) after at least 12 h of fasting.
As shown in Table 1, there was no significant
difference in age, sex ratio or BMI between the
patients infected with HCV and those with HBV.
Moreover, there was no difference in liver function
between the two groups as assessed by alanine
aminotransferase (ALT) or albumin level or pro-
thrombin time level. Total cholesterol, and apoli-
poproteins B, CII and CIHI levels were
significantly lower in patients infected with HCV
than those with HBV, while there was no sig-
nificant difference in the levels of apolipoprotein
Al AII or E between these two groups (Table 1).
Thus, there was dyslipidemia in patients with HCV
infection, although there was no significant differ-
ence in the synthesis function of the liver between
the two groups. There was no significant difference
in serum' lipid profile between the patients with
histological degrees of F1 and F2, although the
number of patients with F1 was small.

By analysis of the HCV genotype, 40 of the 50
chronic hepatitis C patients were found to have
genotype 1b HCV, while the remaining ten
patients had genotype 2a HCV. There were no
patients with genotype 2b or other genotypes.
These results are compatible with the prevalence
of HCV genotypes in Japan as reported pre-
viously, where the prevalence of genotype 1b is
about 70%, genotype 2a about 25% and genotype
2b about 5% [21,22). There was no significant
difference in age, sex ratio, BMI, serum albumin
level, prothrombin time, platelet count or serum
HCV-RNA level between the patients infected
with genotype 1b HCV and those with genotype
2a HCV. Total cholesterol, and apolipoproteins B,
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CIl and CIII levels were significantly lower in
patients infected with genotype 1b HCV than
those with genotype 2a HCV, while there was no
significant difference in the level of apolipoprotein
Al; AlI or E between the two groups (Table 2).
There was no significant difference in the levels of
apolipoproteins between the patients infected with
genotype 2a HCV and those infected with HBV.
There was no significant correlation between the
levels of HCV-RNA and lipid profiles in patients
with genotype 1b HCV infection. However, it
might be possible that analysis of a larger number
of patients leads to a significant correlation.

4. Discussion

Disturbance in lipid metabolism in HCV infec-
tion has been suggested by several lines of
evidence: (1) steatosis in the liver of hepatitis C
patients [3-5], (2) steatosis in the liver of trans-
genic mice harboring the HCV core gene or the
entire HCV genome [10,11], (3) a possible role of
LDL receptors in HCV entry into cells [6,7] and (4)
association between the HCV core protein and
apolipoprotein AIl in an experimental system
[8,9). In addition, hypocholesterolemia has re-
cently been documented in HCV infection and

suggested as a possible basis for steatosis [17].
Interestingly, these reports from European coun-
tries stated that only HCV of genotype 3a is
associated with hepatic steatosis or hypocholester-
olemia, while HCV of genotype 1, 2 or 4 is scarcely
associated with lipid metabolism disturbance,
particularly with dyslipidemia [15~17]. However,
the association of hepatic steatosis with HCV
infection has also been documented in Japan,
where about 70% of HCV infection was of
genotype 1b [21,22]. In addition, HCV constructs
used in the experimental steatosis mouse models
are of genotype 1b from Japanese patients [10,11].
Therefore, it is of a great importance to assess
whether chronic hepatitis C with genotype 1b
HCV in Japan has an abnormality in lipid
metabolism represented by dyslipidemia.

Qur current results clearly indicate that patients
with HCV infection in Japan have disturbances in
lipid metabolism compared with those with HBV
infection, and the disorder is attributed not to
genotype 2a but to genotype 1b HCV infection,
although the number of patients with genotype 2a
HCYV may be small. In our cohort, this is not due
to other common causes of dyslipidemia, such as
malignancy, poor liver function, intestinal malab-
sorption or inherited disorders of lipids. Indeed,
cirrhotic patients were excluded, and patients with

Table 2
Comparison of patients with hepatitis C virus of genotype 1b and genotype 2a

Genotype 1b (N = 40) Genotype 2a (N =10) P
Age (vears) 57.646.1 56.1+59 0.493
Sex 24:16 6:4 -
BMI (kg/m?) 224430 221422 0.694
Albumin (g/dl) 42340.21 4.124+0.21 : 0.142
Platelet count ( x 10*ul) 17.6 £5.0 16.843.1 0.658
PT (%) 90.0+12.4 93.6+8.5 0.386
Total cholesterol (mg/dl) 159.0+27.4 211.9+444 < 0.0001*
HDL-cholesterol (mg/dl) 5344135 60.64247 - 0.297
Triglyceride (mg/dl) 121.5466.0 128.44-55.5 0.788
Apolipoprotein A T (mg/dl) 133.8420.0 137.1 4213 0.636
Apolipoprotein Al (mg/dl) 28.6+5.9 29.8+6.0 0.541
Apolipoprotein B (mg/dl) 76.3+15.7 89.7426.8 0.039*
Apolipoprotein CII (mg/dl) 1.86+0.92 3.1842.04 0.003*
Apolipoprotein CIII (mg/dl) 6.35+1.40 8.0943.62 0.018*
Apolipoprotein E (mg/dl) 4.07+0.88 4494158 0.383
Serum HCV-RNA (KIU/MmI) 2474199 2344218 0.868

*Statistically significant.
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or without dyslipidemia were not significantly
different in terms of prothrombin time or serum
albumin level. It is not clear whether or not
genotype 3a HCV is more closely associated with
disturbances in lipid metabolism than genotype 1b
in Japan, because there are very few, if any,
patients with genotype 3a HCV infection in Japan
[21,22].

It is of an interest that not only apolipoprotein
B but also apolipoprotein CII and CIII levels were
low in patients with genotype 1b HCYV infection in
Japan, whereas apolipoprotein AI, AIl and E
levels were similar to those in control groups.
Because apolipoprotein CII and CIII are present
in both high-density lipoprotein (HDL) and very-
low density lipoprotein) (VLDL), and apolipopro-
tein B is present in VLDL and LDL, impairment
of synthesis or secretion of VLDL in the liver may
explain these observations. In a mouse mode! of
hepatic steatosis that is transgenic for the HCV
core gene, secretion of VLDL from the liver is
disrupted chiefly due to the decrease in the level of
the microsomal triglyceride transfer protein [23].
Moreover, it might be interesting to know that
peroxisome  proliferator-activated  receptor-o
(PPAR-ua) activates the transcription of apolipo-
protein AI and AIl genes and suppresses the

-apolipoprotein CII and CIII genes in humans
[24,25]). In fact, association of the HCV core
protein with PPAR-o has been observed in an
experimental system (Tanaka N, Moriya K, Ka-
mijo Y, Kiyosawa K, Koike K, Aoyama T.,
unpublished data). Further studies are necessary
to clarify the mechanism underlying lipid distur-
bance in HCV infection.

It is unclear at present why there is a difference
in observations for genotype 1b HCV, which may
induce lipid metabolism disturbances, between
Japan and European countries. It may be note-
worthy that determining the amino acid sequences
of nonstructural region SA of genotype 1b HCV
genome is useful for the prediction of IFN
responsiveness of patients in Japan but is not
effective in studies from European countries
[26,27]. Thus, there may be some differences in
amino acid sequences, which are responsible for
the development of distinct features of hepatitis C
including hepatic steatosis, in the genotype 1b

HCV clones between Japan and European coun-
tries. Further studies are required to elucidate the
‘steatogenic’ region in the HCV genome.
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