PCB IGF-2 H19 LINE-1
(PCBs) ,
(IGF-2/H19) Long interspersed nuclear element-1(LINE-1)
DNA , PCB
IGF-2/H19 LINE-1 DNA
2002-2005 1 169
PCB : DNA IGF-2/H19 LINE-1
DNA 3
PCB IGF-2/H19 LINE-1
: DecaCB 10 , H19
Logio 0.017 (95% [CI]: 0.003-0.031)
HeptaCB 10 LINE-1 Logio 0.005
(95% CI:0.000-0.010) : DecaCB H19
: HeptaCB LINE-1
PCB H19 LINE-1 :
2015; Konishi et al., 2009 ;
(IGF)-2/H19,
Long interspersed nuclear
(PCBs) dement-1 (LINE-1) DNA
1970
, Kappil et al., 2015; Michels et
PCB a., 2011; Xiao et d., 2016 , PCB
, DNA
1kg 0.059ug
, 2014; , 2014 , PCB
PCB DNA
Casas et 4.,
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169

PCB

DNA

, IGF-2 DMRO (chr11pi15.5,
site 1. 2109519; site 2: 2109516), H19
DMR (chrllpl5.5, site 1: 1964257; site 2
1964259; site 3: 1964257; site 4: 1964254),
LINE-1 3 Pyromark Q24 system
(Qiagen) , DNA

t' y L]
Mann-Whitney  U-

Total PCBs : IGF-2,
H19, LINE-1
K olmogorov-Smilnov
: p < 0.05 :
( 1) )
PCBs IGF-2, H19, LINE-1
Log1o IGF-2, H19,
LINE-1
: PCB
IGF-2, H19, LINE-1
PCBs DNA

(Eguchi et a., 2017; Lee et d., 2014,
Miyashita et al., 2015; Todaka et a., 2008)

, IGF-2 ,
DNA
IGF-2
H19
, , 1GF-2
, DNA
H19
LINE-1 , IGF-2
DNA
, LINE-1
SPSS 22.0J
169 1

(33.7 £ 1.1 cm

versus 32.9 + 1.2 cm; p < 0.001)
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Non-dioxin-like PCBs ), HeptaCBs 10

2 Non-dioxin-like PCBs LINE-1 Logio
100% , HeptaCB 0.008 (=1.02% )
30.743%, DecaCB , PCB H19
0.477% HeptaCB (Kappil et a., 2016)
29,622.5 pg/g lipid, IGF-2/H19
DecaCB 454.7 polg (Koukoura et a., 2011; 2012)
lipid PCB H19
PCBs IGF-2, H19, LINE-1 LINE-1
3 PCBs PCB#170 PCB#180
IGF-2
DecaCB 10 : (Shin et a., 2010; Udlu et a., 2013;
H19 Logio Wolff et a., 1997), PCB#178, PCB#182,
0.017 (95% CI: 0.003, 0.031), PCB#209 :
0.029 (95% ClI: 0.010, 0.051)
LINE-1 7-9%
4  HeptaCB 10 33
, LINE-1 Logio (Burris et a., 2014), H19
0.005 (95% CI: 0.000, 14
0.010), 0.008 (95% CI: 0.51g
0.002, 0.015) (Bouwland-Both et al., 2013),
HeptaCB 10 LINE-1 PCB#153  100pg/mL
5 10 118g
, 2,2°,3,3°,5,5°,6-HeptaCB  (#178), (Verner et al., 2013)
2,2°,3,4,4°,5,6-HeptaCB (#182), :
2,2°,3,4,4°,5,5-HeptaCB  (#180), PCB H19 LINE-1

2,2°,3,3° 4,4, 5-HeptaCB (#170) 4 ,

6
PCB H19 , IGF2/H19, LINE1
LINE-1 : DNA
, : DNA
IGF-2, H19, LINE-1 ,
PCB 56
, DecaCB

2,2°,3,3°.4,4°,5,5,6,6’-DecaCB [#209]

10 H19 ’
Logio 0.029 (=1.07% : PCB

-34-



H19 LINE-1
169
514
PCB H19
LINE-1 ,
1
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exposure  to  non-dioxin-like
polychlorinated biphenyls during
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135-145.

PCB H19
LINE-1 DNA
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(n=169) (n=77) (n=92)
n (%) n (%) n (%) p

( ) 30.3+4.8 30.5+5.0 30.1 £4.6 0.626

(cm)?4 158.7+5.1 1582+5.1 158.9+49 0.349

(kg)2d 53.6+8.3 52.6 +8.0 543+8.3 0.163

(<12 )P 72 (42.6) 29 (37.7) 43 (46.7) 0.235

b 14 (8.3) 6(7.8) 8(8.7) 0.832

(<500 i 118 (69.8) 53 (68.8) 65 (70.7) 0.797

1 /)

b 84 (49.7) 38 (49.4) 46 (50.0) 0.933

b 94 (55.6) 42 (54.5) 52 (56.5) 0.797

b 31(18.3) 10 (13.0) 21(22.8) 0.988

b 31(18.3) 11 (14.3) 20 (21.7) 0.259

(n=14) (n=6) (n=8)
()P 6 (42.9) 3(50.0) 3(37.5) 0.640
(g/day)°e 0.0 (0.0-51.8) 0.0 (0.0-51.8) 0.0(0.0-14.8)

(mg/day)® 117.1 (3.0425.5) 114.0 (10.5-356.5) 108.3 (3.0-425.5) 0.856

( N 73(43.2) 31 (40.3) 42 (45.7) 0.481

b 31(18.3) 61 (16.9) 18 (19.6) 0.642

(g)* 3,141.6 +322.7 3,167.8 +280.3 3,119.6 £ 354.6 0.335

(cm)2d 484+19 48.7+23 482+1.5 0.106

(cm)3d 333+1.2 33.7+1.1 329+1.2 <0.001

(cm)2d 31.8+1.3 319+ 1.1 31.7+1.5 0.254

( ) 395+1.0 39.3+0.9 39.6+ 1.1 0.072

at ;P ; ¢ Mann-Whitney  U- ; d + ;e ( - ); f Versus
2. PCBs
(pg/g lipid)
(%) 25 75

Total PCBs 100.000 107,773.8 16,016.9 67,666.1 101,278.2 132,403.8 326,821.0
TriCBs 1.144 1,540.1 238.9 893.7 1,189.8 1,662.7 17,655.2
TetraCBs 6.134 6,796.8 1,692.9 4,610.2 6,278.5 8,130.6 24,037.5
PentaCBs 6.134 6,796.8 1,692.9 4,610.2 6278.5 8,130.6 24,0375
HexaCBs 47.262 49,210.1 6,120.2 30,847.8 45,523.0 60,376.2 159,214.1
HeptaCBs 30.743 34,316.8 3,658.7 19,4234 29,622.5 43,184.4 167,252.1
OctaCBs 6.454 6,976.2 1,108.1 4,268.3 6,224.6 8,891.0 22,737.6
NonaCBs 0.876 968.5 203.6 608.9 881.3 1,206.1 3,463.2
DecaCBs 0.477 507.0 93.5 333.2 454.7 565.6 3,300.5
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3. PCBs IGF-2, H19, LINE-1
IGF-22 H19° LINE-1¢

PCBs B (95% CI) B (95% CI) B (95% CI)

(n=169)
HeptaCBs 0.003 (-0.018, 0.023) 0.009 (-0.002, 0.021) 0.005 (0.000, 0.010)*
DecaCBs -0.007 (-0.032, 0.018) 0.017 (0.003, 0.031)* 0.003 (-0.003, 0.009)
Total PCBs -0.002 (-0.025, 0.020) 0.010 (-0.003, 0.023) 0.004 (-0.002, 0.009)

(n=77)
HeptaCBs -0.001 (-0.035, 0.034) 0.007 (-0.013, 0.026) 0.001 (-0.007, 0.009)
DecaCBs -0.004 (-0.038, 0.030) 0.005 (-0.014, 0.024) 0.002 (-0.006, 0.010)
Total PCBs 0.002 (-0.033, 0.038) 0.004 (-0.016, 0.024) 0.000 (-0.008, 0.009)

(n=92)
HeptaCBs -0.003 (-0.030, 0.024) 0.010 (-0.006, 0.025) 0.008 (0.002, 0.015)*
DecaCBs -0.009 (-0.046, 0.028) 0.029 (0.010, 0.051)* 0.005 (-0.005, 0.014)
Total PCBs -0.011 (-0.041, 0.020) 0.013 (-0.005, 0.031) 0.007 (0.000, 0.014)
a

) , , DNA
b
, IGF-2 , DNA
c
, IGF-2 , , DNA
B PCB 10 IGF-2, H19, LINE-1 Logio
* p<0.05.
4. DecaCB 2,2,3,3,4,4°,5,5,6,6’-DecaCB [#209] H19
(n=169) (n=77) (n=92)
n B (95% CI) B (95% CI) B (95% CI)
(93.5-<333.2 pg/g lipid) 42 Reference Reference Reference

(333.2-<454.7 pg/g lipid) 43
(454.7-<565.6 pg/g lipid) 42
(565.6-<3,305.5 pg/g lipid) 42

0.005 (-0.002, 0.012)

0.006 (-0.002, 0.013)
0.012 (0.004, 0.020)**
p for trend = 0.007

0.006 (-0.005, 0.016)

0.012 (0.000, 0.022)
0.006 (-0.006, 0.019)
p for trend = 0.253

0.008 (-0.003, 0.018)

0.001 (-0.009, 0.011)

0.017 (0.005, 0.028)**
p for trend = 0.040

B PCB
* p<0.05.

, IGF-2
H19

, DNA
Logio
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5. HeptaCBs LINE-1
(n=169) (n=77) (n=92)
HeptaCBs B (95% CI) B (95% Cl) B (95% Cl)

2,2°,3,3°,5,6,6-HeptaCB (#179)
2,2°,3,3°,5,5”,6-HeptaCB (#178)
2,2°,3,4,4°,5,6-HeptaCB (#182)
2,2’3,4,4°,5,6-HeptaCB (#183)
2,2°,3,4,4°,5,6-HeptaCB (#181)
2,2°,3,3°4,5,6-HeptaCB (#177)
2,2°,3,3,4,5,5"-HeptaCB (#172)
2,2°,3,4,4°,5,5"-HeptaCB (#180)
2,3,3°,4,4°,5,6-HeptaCB (#191)
2.2’3.3’.4.4°,5-HeptaCB (#170)

0.002 (0.000, 0.004)
0.004 (-0.001, 0.008)
0.005 (0.000, 0.009)*
0.004 (-0.001, 0.008)
0.001 (-0.002, 0.003)
0.003 (-0.001, 0.007)
0.001 (-0.002, 0.005)
0.005 (0.000, 0.010)*
0.001 (-0.002, 0.003)

0.005 (0.000, 0.010)

0.002 (-0.001, 0.005)
0.001 (-0.007, 0.008)
0.002 (-0.005, 0.009)
0.002 (-0.005, 0.009)
0.000 (-0.004, 0.003)
0.001 (-0.005, 0.008)
0.002 (-0.005, 0.010)
0.000 (-0.008, 0.009)
-0.001 (-0.006, 0.004)
0.000 (-0.008, 0.008)

0.002 (-0.001, 0.005)
0.007 (0.001, 0.013)*
0.007 (0.001, 0.013)*
0.006 (0.000, 0.012)
0.002 (-0.001, 0.005)
0.006 (0.000, 0.012)
0.001 (-0.002, 0.005)
0.009 (0.002, 0.015)**
0.002 (-0.002, 0.005)
0.008 (0.002, 0.015)*

, IGF-2

, , DNA
p PCB 10 LINE-1 Loguo
* p<0.05.
6 HeptaCBs LINE-1
(n=169) (n=77) (n=92)
n B (95% CI) B (95% CI) B (95% CI)
Total heptaCBs
(3,658.7-<19,423.4 pg/glipid) 42 Reference Reference Reference

-0.001 (-0.004, 0.002)
0.002 (-0.001, 0.005)

0.003 (0.000, 0.016)
p for trend = 0.019

Reference
0.000 (-0.003, 0.002)
0.002 (-0.001, 0.005)
0.002 (-0.001, 0.005)
p for trend = 0.065

Reference

0.000 (-0.003, 0.002)

0.002 (-0.001, 0.005)

0.003 (0.000, 0.006)
p for trend = 0.028

Reference
-0.001 (-0.003, 0.002)
0.002 (-0.001, 0.005)
0.003 (0.000, 0.007)*
p for trend = 0.015

Reference
-0.002 (-0.004, 0.001)
0.002 (-0.001, 0.005)
0.003 (-0.001, 0.006)
p for trend = 0.031

-0.004 (-0.007, 0.000)

0.001 (-0.007, 0.006)
-0.001 (-0.006, 0.004)
p for trend = 0.705

Reference
-0.002 (-0.006, 0.002)
0.002 (-0.003, 0.006)
-0.001 (-0.006, 0.004)
p for trend = 0.853

Reference
-0.002 (-0.006, 0.002)
0.000 (-0.004, 0.005)
0.000 (-0.004, 0.005)
p for trend = 0.624

Reference
-0.002 (-0.006, 0.002)
0.002 (-0.003, 0.006)
0.000 (-0.006, 0.005)
p for trend = 0.689

Reference
-0.002 (-0.007, 0.002)
0.001 (-0.003, 0.006)
-0.001 (-0.006, 0.005)
p for trend = 0.837

0.001 (-0.004, 0.004)
0.003 (-0.001, 0.006)
0.005 (0.001, 0.010)*
p for trend = 0.015

Reference
0.001 (-0.003, 0.005)
0.003 (-0.001, 0.006)
0.005 (0.000, 0.009y
p for trend = 0.031

Reference
0.002 (-0.003, 0.006)
0.003 (-0.001, 0.007)
0.005 (0.001, 0.010)*
p for trend = 0.022

Reference
0.001 (-0.003, 0.004)
0.003 (-0.001, 0.007)
0.006 (0.001, 0.011)*
p for trend = 0.005

Reference

-0.001 (-0.005, 0.002)

0.003 (-0.002, 0.007)

0.004 (0.000, 0.009)
p for trend = 0.018

Logio

(19,423.4-<29,622.5 pg/g lipid) 42
(29,622.5-<43,184.4 pg/g lipid) 43
(43,184.4-167,252.1 pg/g lipid) 42
2,2°.3,3°,5,5°,6-HeptaCB (#178)
(111.1-<907.8 pg/g lipid) 42
(907.8-<1,334.7 pg/g lipid) 43
(1,334.7-<1,968.3 pg/g lipid) 42
(1,968.3-7,130.4 pg/g lipid) 42
2,2°,3,4,4°,5,6-HeptaCB (#182)
(741.3-<4,082.7 pg/g lipid) 42
(4,082.7-<6,321.4 pg/g lipid) 43
(6,321.4-<8,726.6 pg/g lipid) 42
(8,727.6-36,847.7 pg/g lipid) 42
2,2°,3,4,4°,5,5"-HeptaCB (#180)
(1,475.7-<8,652.3 pg/g lipid) 42
(8,652.3-<12,976.4 pg/g lipid) 43
(12,976.4-<19,913.8 pg/g lipid) 42
(19,913.8-75,056.0 pg/g lipid) 42
2,2°,3,3°,4,4’,5-HeptaCB (#170)
(615.2-<2,999.1 pg/g lipid) 42
(2,999.1-<4,491.8 pg/g lipid) 42
(4,491.8-<6,462.8 pg/g lipid) 43
(6,462.8-24,488.3 pg/g lipid) 42
, IGF-2 , , DNA
B PCB LINE-1
* p<0.05.
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