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Table 1 MEAX/IXZOLMENSHRHS N7 7 U HEOE Y U U4,

Compound (ng/stick) glo ploom § 3R4F
Regular Menthol Berry boost Dark fresh Regular taste Menthol purple

Furans
Furfural 98 £16 1.7£0.17 170 £ 8.4 180+ 16 11+£0.49 2.0+0.16 86 +22
2-Furanmethanol 15£5.1 0.11+0.010 34+£45 46 +£5.6 24+£0.18 2.1£0.11 42+0.74
2(5H)-Furanone 3.0+0.98 n.d. 12+£1.8 14+1.1 1.4+0.10 n.d. 6.6+0.91
5-Methylfurfural 33+6.8 0.35+0.030 55+43 70£8.2 2.7+0.17 1.0+ 0.07 12+23
Pyridines
Pyridine 52+0.84 6.1+0.85 2.7+0.33 3.1+0.20 0.75 +£0.020 0.41 +£0.02 33+4.1
2,6-Dimethylpyridine n.d. n.d. n.d. n.d. n.d. n.d. 1.5+£0.28
2,5-Dimethylpyrazine 0.78 +£0.013 0.010£0.0 0.42 +0.030 0.53+0.0 0.73 £0.020 0.22+0.03 4.0+0.62
2-Ethenylpyridine n.d. n.d. n.d. n.d. n.d. n.d. 0.59+0.10
3-Ethylpyridine n.d. n.d. n.d. n.d. n.d. n.d. 1.4+£0093
4-Ethenylpyridine 1.5+0.30 0.67+0.14 2.5+0.26 0.94 +£0.030 0.65+0.010 1.1£1.0 63+1.4
3-Ethenylpyridine 0.50+0.13 n.d. 0.15+0.010 0.55+0.080 0.31+£0.020 0.19 £ 0.060 3.7+0.36
2,3,5-Trimethylpyrazine n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Additives
Benzyl Alcohol 0.30 +0.080 0.080+0.010 0.62+0.12 1.0 £ 0.050 0.22 +0.020 n.d. 42+0.31
Linalool 0.52+0.36 0.020 £ 0.0 13+£1.4 0.05+0.010 0.020 + 0.0 3.4+0.18 0.12+0.11
Menthol 2.5+£0.22 1100 + 64 1700 £ 200 1500 =41 0.93+0.18 720 £ 12 45+39
4-Ethyl guaiacol n.d. n.d. n.d. n.d. n.d. n.d. 0.79 £ 0.090
Eugenol n.d. n.d. n.d. n.d. n.d. 0.10+0.01 n.d.
Others
Nicotine (mg/stick) 1.2 +£0.059 1.3+0.082 1.0 +0.0037 1.2 +0.022 0.7+0.0 0.6+0.0 1.8+0.0
Water (mg/stick) 27+7.7 26+ 4.4 15+1.0 17+1.7 16+0.3 18+ 0.6 10£2.3
Tar (mg/stick) 13£3.0 10£53 22+24 18+2.5 13+£8.5 12+9.8 27+1.8
Total (mg/stick) 42+1.3 38 +£0.42 38+23 37+2.8 30+3.3 31£33 49 +3.7

n=3, n.d. means not
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Table 2 BT 72IXZHAY v NIZEENHIHINY

NO Bland Flavor Furfural :;e";::;-] Dir:’esthyl- ﬂzufjl@r_le 2}-)];:;?;:1):- 5;1’}11[':;]:;,]]- 4};5:?;:_[):- 3}-)];:;?;:1):- Tri21;13e,15?1yl— E]?O?;]I Linalool Menthol Nicotine Eugenol Toco(:)—herol
pyrazine pyrazine
1 HANGBOO green apple n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
2 HANGBOO green lemon grapefruit n.d. n.d. n.d. n.d. n.d. n.d. 0.031 n.d. n.d. n.d. 15 n.d. n.d. n.d. n.d.
3 HANGBOO coffee n.d. n.d. 0.56 n.d. n.d. 6.1 n.d. n.d. 4.6 n.d. n.d. n.d. n.d. n.d. n.d.
4 HANGBOO sevenstar n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
5 HANGBOO hyper menthol n.d. n.d. n.d. n.d. 0.83 n.d. n.d. n.d. n.d. n.d. n.d. 4300 n.d. n.d. n.d.
6 HANGBOO passion fruit n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 30 n.d. n.d. n.d. n.d.
7 HANGBOO blueberry n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 30 n.d. n.d. n.d. n.d.
8 HANGBOO muscat ice 29 n.d. 0.42 n.d. n.d. n.d. 0.0075 n.d. n.d. n.d. 1.0 n.d. n.d. n.d. n.d.
9 HANGBOO marlboro n.d. n.d. n.d. n.d. n.d. n.d. 0.019 n.d. 1.3 n.d. n.d. n.d. n.d. n.d. n.d.
10 HANGBOO menthol n.d. n.d. n.d. n.d. 0.58 n.d. n.d. n.d. n.d. n.d. n.d. 4200 n.d. n.d. n.d.
11 HANGBOO lychee n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 49 n.d. n.d. n.d. n.d.
12 HANGBOO redbull ice n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1100 n.d. n.d. n.d.
13 ARASHI Black Coffe n.d n.d 0.38 n.d n.d 23 0.42 n.d 1.1 41 n.d n.d n.d n.d n.d
14 ARASHI Blueberry n.d n.d n.d n.d n.d n.d 2.8 1.9 n.d 8.5 15 1600 n.d n.d n.d
15 ARASHI Grapefruit n.d n.d n.d n.d n.d n.d 0.19 n.d n.d n.d 7.8 1 n.d n.d n.d
16 ARASHI Green Apple n.d 14 n.d n.d n.d n.d 0.19 n.d n.d 52 1.2 390 n.d n.d n.d
17 ARASHI Hard Mind n.d n.d n.d n.d n.d n.d 0.0050 n.d n.d n.d n.d 2600 n.d n.d n.d
18 ARASHI Ice Cola n.d n.d n.d n.d 0.41 n.d 0.25 n.d n.d 13 14 11 n.d 29 n.d
19 ARASHI Koyoho Grape n.d n.d n.d n.d n.d n.d 0.017 n.d n.d n.d 6.3 n.d n.d n.d n.d
20 ARASHI Lemon Passion fruit n.d n.d n.d n.d n.d n.d 0.1 n.d n.d 32 15 0.82 n.d n.d n.d
21 ARASHI Mango Smoothie n.d n.d n.d n.d 49 n.d 0.059 n.d n.d n.d 4.5 n.d n.d n.d n.d
22 ARASHI Mix Fruits n.d n.d n.d n.d n.d n.d 0.36 n.d n.d 3.9 11 380 n.d n.d n.d
23 ARASHI Muscat n.d n.d n.d n.d n.d n.d 0.018 n.d n.d n.d 23 250 n.d n.d n.d
24 ARASHI Pineapple n.d n.d n.d n.d n.d n.d 0.83 n.d n.d 7.4 18 670 n.d n.d n.d
25 Pharma Hemp strawberry flavor n.d. n.d. n.d. n.d. n.d. n.d. 0.69 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
26 Pharma Hemp vanilla cream flavor n.d. n.d. n.d. n.d. n.d. n.d. 0.94 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
27 Pharma Hemp cannabis flavor n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 3.4 2.0 n.d. n.d. n.d.
28 Pharma Hemp apple flavor n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 52 n.d. n.d. n.d. n.d. n.d.
29 CANNAPRESSO strawberry n.d. n.d. n.d. n.d. n.d. n.d. 23 n.d. n.d. 42 2.7 n.d. n.d. n.d. n.d.
30 CANNAPRESSO mango n.d. 6.9 n.d. n.d. n.d. n.d. 0.88 n.d. n.d. 59 4.6 n.d. n.d. n.d. n.d.
31 CANNAPRESSO cherry mint n.d. n.d. n.d. n.d. n.d. n.d. 8.4 n.d. n.d. 27 n.d. 830 n.d. n.d. n.d.
32 CANNAPRESSO straw-melon n.d. n.d. n.d. n.d. n.d. n.d. 1.2 n.d. n.d. 31.3 23 46 n.d. n.d. n.d.
33 VAPE SERIES blue rasberry n.d. n.d. n.d. n.d. n.d. n.d. 0.33 n.d. n.d. n.d. 15 n.d. n.d. n.d. n.d.
34 VAPE SERIES strawberry kiwi n.d. n.d. n.d. n.d. n.d. n.d. 0.8 n.d. n.d. 21 8.2 n.d. n.d. n.d. n.d.
35 VAPE SERIES strawberry milk n.d. n.d. n.d. n.d. n.d. n.d. 1.4 n.d. n.d. 150 92 n.d. n.d. n.d. n.d.
36 VAPE SERIES wild watermelon n.d. n.d. n.d. n.d. n.d. n.d. 0.12 n.d. n.d. n.d. 6.7 n.d. n.d. n.d. n.d.
37 HiILIQ STAR”ﬁ::d“;;"“"e salt nd. nd. nd. nd. nd. nd. 5.7 nd. nd. 380 220 63 11000 nd. n.d.
38 HILIQ SUPEZ:}:;L Jcone nd. nd. nd. nd. nd. nd. nd. nd. nd. 33 38 7700 10000 9.5 n.d.
39 HiILIQ STAR”ﬁ::d“;;"“"e salt nd. nd. nd. nd. nd. nd. 3.6 nd. nd. 450 260 7.7 21000 nd. n.d.
40 HILIQ SUPERS;LI’;S‘L Jacone nd. nd. nd. nd. 24 nd. nd. nd. nd. 49 5.7 10000 21000 15 nd.
41 ABSK Vape Coffee n.d. n.d. 0.58 0.28 n.d. 5.0 n.d. n.d. 2.7 n.d. n.d. n.d. n.d. n.d. n.d.
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Table 2 continued

NO Bland Flavor Furfural FAu]r:;}?; ]l- Dir:’esthyl- ﬂzufjl?r-le 2}‘)5;?;:_[}:_ Sx:;]:;'ll_ 4}_)];:;?;:1}:_ 3}‘)5;?;:_[}:_ Tri21;13e,15hyl— f]ecno?gl Linalool Menthol Nicotine Eugenol Toco(:)—herol
pyrazine pyrazine
42 ABSK Vape Double Menthol n.d. n.d. n.d. n.d. 10 n.d. 2.8 n.d. n.d. 52 0.94 8700 n.d. n.d. n.d.
43 ABSK Vape Double Apple n.d. 12 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.2 n.d. n.d. n.d.
44 ABSK Vape Ice Mint n.d. n.d. n.d. n.d. 14 n.d. n.d. n.d. n.d. 10 1.8 6800 n.d. n.d. n.d.
45 ABSK Vape Pink Lemon n.d. n.d. n.d. n.d. 1 n.d. 0.65 n.d. n.d. 9.3 82 n.d. n.d. 2.4 n.d.
46 ABSK Vape Strawberry Crea n.d. n.d. n.d. n.d. n.d. n.d. 5.0 n.d. n.d. 970 12 0.72 n.d. 24 n.d.
47 ABSK Vape (sev;os?srmf:‘l(;vor) n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
48 ABSK Vape VK Mint Blueberry n.d. n.d. n.d. n.d. n.d. n.d. 2 n.d. n.d. 680 40 3500 n.d. n.d. n.d.
49 TORIDO strawberry watermelon n.d. n.d. n.d. n.d. n.d. n.d. 12 n.d. n.d. 690 130 48 n.d. n.d. n.d.
50 TORIDO green apple mint n.d. 64 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.89 4600 n.d. n.d. n.d.
51 TORIDO Pineapple 4.8 n.d. n.d. n.d. n.d. n.d. 11 n.d. n.d. 270 280 n.d. n.d. n.d. n.d.
52 TORIDO banana n.d. n.d. n.d. 0.49 n.d. n.d. 0.89 n.d. n.d. n.d. 57 22 n.d. 750 n.d.
53 TORIDO Peach n.d. n.d. n.d. 0.32 n.d. n.d. 29 n.d. n.d. 250 1000 24 n.d. n.d. n.d.
54 TORIDO muscat n.d. n.d. n.d. n.d. n.d. n.d. 1.4 n.d. n.d. 97 1.6 1.00 n.d. n.d. n.d.
55 TORIDO mix fruits n.d. n.d. n.d. n.d. 1.0 n.d. 270 n.d. n.d. 590 150 n.d. n.d. 39 n.d.
56 TORIDO tangerine lemon n.d. n.d. n.d. n.d. 1.5 n.d. 1.0 n.d. n.d. 4.5 190 n.d. n.d. n.d. n.d.
57 TORIDO melon vanilla n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 14 1.3 33 n.d. n.d. n.d.
58 TORIDO menthol n.d. n.d. n.d. n.d. 0.62 n.d. 0.66 n.d. n.d. 7.1 42 23000 n.d. 2.5 n.d.
59 TORIDO lychee n.d. n.d. n.d. n.d. n.d. n.d. 11 n.d. n.d. 2200 140 140 n.d. 4.7 n.d.
60 TORIDO palm n.d. n.d. n.d. n.d. n.d. n.d. 2.1 n.d. n.d. 790 n.d. 4.8 n.d. n.d. n.d.
61 Ciberae Blackcurrant (cassis) n.d. n.d. n.d. n.d. n.d. n.d. 0.61 n.d. n.d. 5.6 34 7.0 n.d. n.d. n.d.
62 Ciberae Brueberry n.d. n.d. n.d. 0.16 n.d. n.d. n.d. n.d. n.d. 5.5 n.d. 4.1 n.d. n.d. n.d.
63 Ciberae Cherry n.d. n.d. n.d. 0.21 n.d. n.d. 8.0 n.d. n.d. n.d. n.d. 8.7 n.d. n.d. n.d.
64 Ciberae Grape n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 5.8 6.8 n.d. n.d. n.d.
65 Ciberae Green Apple n.d. 6.1 n.d. 0.19 n.d. n.d. 0.74 n.d. n.d. n.d. n.d. 6.5 n.d. n.d. n.d.
66 Ciberae Ice Menthol n.d. n.d. n.d. 0.19 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 7700 n.d. n.d. n.d.
67 Ciberae Melon n.d. n.d. n.d. 0.20 n.d. n.d. n.d. n.d. n.d. n.d. 2.7 9.9 n.d. n.d. n.d.
68 Ciberae Orange n.d. n.d. n.d. 0.22 n.d. n.d. n.d. n.d. n.d. n.d. 80 10 n.d. n.d. n.d.
69 Ciberae Peach n.d. n.d. n.d. 0.19 n.d. n.d. 0.68 n.d. n.d. n.d. 88 3.4 n.d. n.d. n.d.
70 Ciberae Raspberry n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 170 2.7 36 n.d. n.d. n.d.
71 Ciberae Strawberry n.d. n.d. n.d. 0.19 n.d. n.d. 1.0 n.d. n.d. n.d. 0.61 1.4 n.d. n.d. n.d.
72 Ciberae Water Melon n.d. n.d. n.d. 0.18 n.d. n.d. n.d. n.d. n.d. n.d. 6.5 2.5 n.d. n.d. n.d.
73 Koil killaz Salt n.d. n.d. 0.48 n.d. 0.55 0.85 n.d. n.d. n.d. 7.9 2.4 1.4 4800 n.d. n.d.
74 ORO Salt LIMONADA n.d. n.d. 0.4 n.d. 0.73 n.d. n.d. n.d. n.d. 220 12 60 3300 n.d. n.d.
75 Lemon Drop Salt Peach PEACH n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 43 59 1.0 3200 n.d. n.d.
76 Blackwood Salt DUKE n.d. n.d. n.d. n.d. n.d. 0.82 n.d. n.d. 7.6 n.d. n.d. n.d. 4500 n.d. n.d.
77 HILIQ Virginia n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 28 n.d. n.d. n.d. 3800 n.d. n.d.
78 HILIQ ICE APPLE n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 3500 n.d. n.d.
79 Bandito pure strong menthol n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1200 860 n.d. n.d.
80 Horny Flava Red Apple n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.07 n.d. 520 n.d. n.d.
81 Chunky Juice Orange Soda n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 16 n.d. 550 n.d. n.d.
82 Fcukin' Flava n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 28 0.84 n.d. 290 3.9 n.d.
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Table 1 Mercury contents in leaves and mainstream smoke of cigarette

Hg in tobacco

Hg in maintream

Tar Nicotin Transfer ratio
No. Tobacco Leaves smoke
(mg) (mg) , , (%)
(ng/cig) (ng/cig)
1 KENT1 100's 1 0.1 10.3 3.4 32.7
2 MEVIUS ONE 100's-1 1 0.1 8.7 2.5 28.6
3  xsCASTER 5 0.4 24.0 3.4 14.1
4 CABIN 8 0.6 27.8 4.7 16.9
5 COOL Natural 8 0.6 23.4 3.7 15.8
6 LARKMILDS 9 9 0.8 7.9 1.6 20.8
7  PARLIAMENT 9 0.7 7.3 3.7 50.3
8 MEVIUS ORIGINAL 10 10 0.8 9.3 3.9 41.6
9 The Peace 10 1.0 12.2 4.5 37.0
10 AMERICAN SPIRIT (Turquoise) 12 1.4 18.3 4.2 23.0
11  Marlbro Box 12 1.0 8.5 3.5 41.5
12 HOPE 14 1.1 9.4 5.9 62.1
13 SEVEN STARS 14 1.2 12.1 5.3 43.7
14  echo (Orenge package) 15 1.0 9.9 -
15 Wakaba (Green package) 19 1.4 14.5 -
average " 138 3.9 32.9
sd oo 11 14.7
min N 16 14.1
max o218 5.9 62.1

The calculation of the statistics did not include the results of ECHO and Wakaba.

Table 2 Mercury contents in tobacco leaves and mainstream smoke of little cigar

Hg in tobacco

Hg in maintream

Transfer ratio

No. Little Cigars Leaves smoke %)
(ng/cig) (ng/cig)

1 CAMEL CIGARS ORIGINAL 6.2 4.1 66.9
2 echo CIGARS 5.7 4.3 76.1
3 Forte Lights 2.9 2.9 99.0
4 Forte ORIGINAL 3.9 2.7 68.0
5 WAKABA (Brown package) 10.0 5.8 58.6
average 5.7 4.0 73.7

sd 2.7 1.3 15.4

min 2.9 2.7 58.6

max 10.0 5.8 99.0
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Table 3 Mercury content in tobacco leaves and mercury concentration in mainstream smoke of heated cigarettes

Hg in tobacco Ave. tobacco Hgin apparatus
. Temperature . Ave. MS
Heated Tobacco device company ) leaves leaves Mainstream(MS) (ng/cig) transfer
(ng/cig) (ng/cig) (ng/cig) ratio (%)
MEVIUS CLEAR MINT Ploom Tech Plus JT 40 5.4 0.16
MEVIUS GOLD CLEAR MINT Ploom Tech Plus JT 40 6.8 0.09
MEVIUS ROAST BLEND Ploom Tech Plus JT 40 Not measured 4.9 0.15 0.15 3.0
MEVIUS GOLD ROAST Ploom Tech Plus JT 40 6.0 0.17
MEVIUS ROAST (PLOOM TECH +) Ploom Tech Plus JT 40 1.1 0.17
MEVIUS MENTHOL PURPLE Ploom S JT 200 2.5 1.4
MEVIUS REGULAR Ploom S JT 200 2.3 2.0 1.4 13 63.9
CAMEL Regular Ploom S T 200 0.6 1.1
CAMEL Menthol Ploom S JT 200 2.6 1.2
KENT bright tobacco Glo BAT 240-280 2.9 97 2.9 28 107.2
KENT mint boost Glo BAT 240-281 2.4 2.8
MARLBORO REGULAR 1Q0S Philip Morris 300-350 31 2.7
Marlbore MENTHOL 1Q0S Philip Morris 300-350 2.7 2.4
MARLBORO RICH REGURALER 1Q0S Philip Morris 300-350 4.9 13
MARLBORO BLANCED REGULAR 1Q0S Philip Morris 300-350 Not measured 37 11 15 40.9
MARLBORO SMOOTH REGULAR 1Q0S Philip Morris 300-350 4.8 1.2
MARLBORO PURPLE MENTHOL 1Q0S Philip Morris 300-350 33 1.2
MARLBORO BLACK MENTHOL 1Q0S Philip Morris 300-350 3.6 1.2
MARLBORO MINT 1Q0S Philip Morris 300-350 Not measured 1.1
HEETS DEEP BRONZE 1Q0S Philip Morris 300-350 1.9 1.3
HEETS CLEAR SILVER 1Q0S Philip Morris 300-350 3.0 1.2
HEETS FRESH EMERALD 1Q0S Philip Morris 300-350 2.4 3.0 1.1 12 392
HEETS FROST GREEN 1Q0S Philip Morris 300-350 2.1 1.2
HEETS BALANCED YELLOW 1Q0S Philip Morris 300-350 5.3 1.1
HEETS FRESH PURPLE 1Q0S Philip Morris 300-350 3.1 1.0
Average 3.3
SD 1.6
min 0.6
max 6.8
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PEROS LA IR 2 R L 7= 0 [7]. RIE20Y
Wb A P LAl E LD T 5L
TEMEEZRT, BILA N L XXSBITE
R Y R g R DN =S
t K (MDA) % &TeNIAMED G T v



T ROEKEZLTZLT, T72bb, &
-%5/\:&bﬁﬁt&/v:%£m)%%ﬁri
HTT )V ERVGAATERICIZZ O X
) IRFE 2 DI VIR = AL B HNIRIET D
T TRIETR E OWREERENEET D &
EZzoh5b,

ZHETIZ, MDA & FA 5\ T AA
DEMEC R T D2 k> TYU Ml
BHICH DT I HICHURMED B W RIENE
14-t Fe b’y 2> (DHP) BLofHnk
D M2FA & 5% M2AA 2185 Z & 21
LML TCERZ 8,9 (K1) ., Z@ DHP
TN 1% 1D FA BHDHNT AA &
201D MDA MWNT 2 VR ERIGTHZ &
TELND, £ THAIX, B X2
EMARZ Nafl oy a Y L F
£+ 5F42 DT /T b R MDA OfFLE T
TH /37 E, DNA BXOYEE & e
% Z & T DHP BUSIUKRZAE D DS )%
ALz (K2) , 52, DHP BNk
WP PR &2 W E 5 Hik AN L
776

F72. FA OEKENITEIT D 3EF
MBI RIET T VT b RBKERESRE 2
(MDW)@EE@K%LT/~X%%
17 A RF CKE) & LFEEZ Ehe
L7-, ALDH2 O E7=5EEIX 7 va—
MEHCEEN =% ) — AR RE SN D
FRICKREICEAESINDAATH D, ALDH2
XD AA ZFEERHIC AT, mELT 5,
ALDH2 (Zi%., —HA%M (ALDH2*2) 3
FEL, FRICHARZEOTRT V7
DN DHK) 50% TATEMER D ALDH2*2 ™
T UV EEO ANRNS, ALDH2 (3RS
NT FA DRFHICHBEE L TWD Z &
HEINTWDLZ Enn, HxlL FA DXL
HREHEEZE Th D T L a— L KkFERESE 5
(Adh5) (Zinz Aldh2 Z3LicRIB L~
U A& ER L, ALDH2 @ FA fREfDEE
PEE R L)L TRHRETEIT o T2,

FA &%\ T AA@&WXKw%t}%b“
WX ERE ARG ST & O3 5H[10],
%5/—»&5wii§/—w@&@m
ek 2 Fr ot ALk T L a— L
iAKERESE (ADH) | i@FA%ém
AA 72 DT VT e RIEEMIZE D D,
%5ﬂn&mﬁﬁ&ﬂﬂﬁ%®I7m/
IVHICIFET D7) ¥ R— L xR %o
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DIEK :

HEKRIEESDEFILEMTH D,
7V R—=L DKL ADH IZL D 7L
Te NEICEBRINDAREERHD . 2
DEA T OALEMIT R X VENTFET
HZlX, TATE RERREHIZLY
BFi-lcEo D 2 & T2 BEREME O H
RPEAR S, BIaF MM E 5 "l HetE
Nhbd, €T, mRFUVEKLKBEEZ
AbERALEW DO BGERIEDOH 1272 A
= A LEETH5ET, MiEEHW
Tt T o1, Bxlx, ET VLAY
E LT, BRBEX Nl L ONET#3a
EMARZ Naflg ooy a Yy LhcE
FNHTEZ T DOTRFIAAREHED 1
> T & 5 1,2-dihydroxy-3,4-epoxybutane
(EBD) # MW CEBEDOHRGTT 21T -
7o

B. FHik

AT Yy R AR O RS
MDA ODFIETTY o7 Fua sl ThdrT
X 7 a g (6ACA) & LR =4k
& (FA, AA, AF LT Y F x4 —)L
(MGO), 7'V 4 %% —/(GO), ¥ 7T k& F
MBIV T LATLTE R) #4HE
kT 37°C, 7 HREIKG&®Z, £0
%, IS5 U IR O K R ks
L OB ks 2 HPLC-# A A — K7 L
A FiHi%: (DAD) % H W CoBtEL 7=,
mwﬁwm%&mbhét 7 D3 E
ni-% WK ) —AFXF vy T4
k%@ i%ﬁﬁ%i 2T LC-MS % H
VVE B EFRAT LT,

FA/AA \ZHi k4% DHP-DNA Hz JA

KO : FA BLOVAA % 37°C. 59feME

U kR (pH 5.8) T T MDA DIFE(E
FTT, 77 =rH50WE T T =0 MG
STz, UGN A B HPLC-DAD 5% A
WS OMPDOE—7 &L, UV I A~
7 BV EEFHEOW 5 DHP AN
KB LMD NNA 7Y » RE IR & R
PHE—7 2R L, &5 kidko
Lo/ —AX ¥y r T4 FREOE EM
HrifFges1c CH &2 MR LT,

FA/AA |2 L% DHP Y B AR
FA &5 & AA, MDA L% /
—n7 v (EA) &% 37CT PBS Hiz
TS SH T2, Kitht#%. DHP-EA % & i




OIS HPLC-DAD EZ2 Huvy, »w< o
DE—7 &L, 512 UV IRINA~RY
ML & et O 5 %2 4 &1 DHP-EA
frmEEBbns e —7 2L, [
FRIZ., FA AW T AA, MDA & oL
NANKAT 7 FIoNT R ) —)LT I
(DPPE) &% 37°CTCZuan 7 /LK
(11) i TIssE, Bfishiz
DPPE (X1 & 5\ X 10N O¥Efe £ 7-1% 1N
DOIKEEAL TV © 2% AV TR iR L
EA A ZfREE S 72, £/, RAKRY
/x—+% D (PL-D) %M\ CIlAtkiC DPPE

B EAMTINRZNIK G S iz, DTk,

3R & FIBEIZ HPLC-DAD 12T DHP-EA
R LT,

sz W=t OER - AA B &

N FA B DHP U 2 o fF ik

(M2AA-6ACA £ L Y M2FA-6ACA) % ¥

., XY VT —EHETHLIFMIET v

72 (BSA) VW LIiZF—A—L U v

Ny hAEYT =2 (KLH) k& &,

S HIIZEN AT W
Immuno Sorbent Assay
WA PR A ERL U 7=,
VAR A2 v 72 ELISA -
DHP AUAFIAHUR 1T —E & 96 /X7 L — h
WHEMEL, AF I E2AnTTn

Enzyme-Linked
(ELISA) 1TH

v 7 LIt G & —BR R ST,

FDk, N—FFX X —F¥ETL LT
CRPURIZROR S, RBRICS—FF
X —ORlEEELSE, L —hFU—
A —TCEBEEIToT,

Mg Y > 70 - sk B RAE AL sz~
7 A0 ApoE RIF~ U R LB AR~ 7 2D
MiGIEARE/ —AF ¥ 74 FKFED
Xianwen Yi iS5 AF L7, v 7 RE
Bk, /—AXx ¥ a7 RKREEYER
W% D NENV & B ZE B S DO%F &
ZERIC Lo TRRINFE Iz,

FA \Zxtd 2 szt & ALDH2 FEE -

Fxix~ry2A2HWT FA o F 2
PR & ARMEARREE O 7 OBE 12 KIE &
7, TXTO~ AERIL, /—AF
Y 1 T A KB IR % O i B PN B
MERBERNEESOBRELZESIZL - T
AR EINEm SNz, ~v R, FHERIR
D7y, B L UL HIE S -8
MEFxIZ, 12 K OB/ A 7 L THE S
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L, EER R KRN BHEIZEZ LT,
C57BL/6J /N> 7 7"F v KD Aldh2 ko ~
m Z[11]5 L O Adh5 ko ~ 7 A[12]% AT
L=, Aldh2”/Adh5"~ 7 X Z AEl 45 =
A2 L v . Aldh2/Adh5 T E s R 4R
(dko) ~ U ADRINLE AT,

7 &V OREHE D B s E R
i : EBD OFi7-7eBlnmtED A 1 =X X
EHONIT DS, Blo T EHEEEY
KA L7-fife (DT40 #ifaoo 285k % H
WrBEEERET v A 21To 72
[13,14], il (7 =L H7=0 750 &
720 1200 Hifd) % 96 /X7 L — MIHE
FiL, 7#v=> (BD) OxRF bt
B EEE Lo, BEH L7 e & il
1XPBS TE(MEMAIN L, MR a5 LT,
PERE ~DFFES . MIITA 7~8 fily
I OMEERE Lz, &kio, MlEFERLY
XTT 7 vk CHEL]Z, L—FU—
H—Z M LT EEEIZ L D LCso DEE
%47-7-, GraphPad Prism5 (La Jolla,
CA. USA) #fEH L C, B4 L DNAE
HRIBAE MO LCso & bl L., fRNT %
1To7-, Ba@mME7T a7 7 A4 VITMHEx
LC50 L LT?% Lf?_o

C. RBLUD. B
INAT Y FRLY D AR O ks

IR = e (FA. AA, MGO. GO,
CTEFLBLIRUF AT LT E R)

% MDA OFFE F T 6ACA & AF i K
T 37°C, 7 HMIBUG S, Z2E 7 DHP Al
U Y AR N T & D A% HPLC-
DADETHFT L7z, ZDfEHR. AA, FA,

MGO Hi3kd DHP B Ak (£
Fh. M2AA. M2FA, M2MGO) 73 kit
BLOKRHIZ (M 3) . MGO 1 PG
BIOVG o7 a vy L fblzffo THEA S
b a-YHANR=)LEWTHDH[6), «-
ANV = AL E ) O IR N F — RS
ERTUTRETFANRNEGEN, VT BT
ITWARFEIC KL > THERPEL LS
b7 3 2o Tng, ZnE
TIZ, N —AROEZIZEI L I NT-E
FLVHRy T a—r THO 5 EEIC
HE D PHZEMEHI RS X RDFIEL TV D
[15], FEDZETIZ, VT ®F DT
v Y L OW AR T v MMM RE X




REFEFAE SIS ZTZEHHEIESINT
WA[16], EHIT, Ty MY TEFLE
RBETDHLICEVAEL pRE EEER
X, MGO THRBO B AL, REHEHDE N
MGO DO NT T & F L L0 gtk assiu
LRSS N [16], MGO 23 Z8EED
H 5 DHP LU 2 AR M2MGO % 1E%
ZEMBHLMNI o2 L LY MGO (T
FuiESEN D M2MGO (ZHE KT 5 Mk 25
~ORBEERT L ERLEEEDbR
R

FA/AA |ZH k4 %5 DHP-DNA 5410
RO : DHP BLAH IR DNA DERSN T
R EICHLEASINDAREEND D,
DHP B DA IR DR 3 T H MDA 1
BT/ 7= e KGs LT3 ERMD
s (MiG) 215 Z L afix a5t
WL ONDIFGE T NV — T IRHE LTV D
[17-20], FA 33X AA & £7- DNA
DOEANT X 7K ERIS L, REET: DNA
AR DNA-EHZ v R Y > 7 21EDH 2
CERWMELTER[721,22, £ T, 7
T =D WET T =% MDA OIFE T
T FA 50T AA LS S| -%IC
HPLC-DAD T L, LC-MS & &Mt
1T o717, FEBrT DHP B pEA S
T VI MERE TN E T2, &
DOFER. M2FA-7F =2 (M4 B LU 5)
BIOM2AA-Z T = AhE (X6) 23pE
EINDHTEDRHLMNZ o7z, L,
SR oOEEMITICBYTCHREBIATE
M2AA-7 7 = > fFIR1E DHP AUAF AR
M2AA- 77 = > |l 72 D H 3 B INE
M2AA-7 7 =2 | (X 6) 72Dh % xR
HZEIXTERMoT=, F7-. DHP Fift
AL oA 7Yy REID AN &
LT MFA-Z 7= (K 7) BLOD
M1AA-Z 7 = AR (K18) 3t S
72 ZHUD DHP RUIMGIAMINAR L O3 B
B O FEAF IR IZ A SE T Ty
REEZEZDOND, 5%k, FHERETT
IS OEIEFNIRBEASA SN D D ER
T AOMERD D,

FA/AA |2 L% DHP U B AR
DIERL : KISEREHWNT VT & RO 4-
hydroxy-2-nonenal (4-HNE)73 & 2 7 7 &
N H =TI (PE) REDT
U VIRE (K 2) ORI RES
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T HAERAT D AR OV Tl
ENTWA[23], LarL., Zojikef s
MEEITIFE A CEBEI TR, K
M7ETIE, PESFO7 3 7 KiZ s, DHP Y
RN EA SN D D TIT Ve & 2,
£ PE ® 1->Téh %5 DPPE % MDA O ff
EFTFAHDLWIELAA L 37TCICTRISS
w7 (K 9) . KISEITEHBE LR
DHP-VU ¥ > O JhiE % R lZ iV 365nm Dk
ETHaotEomE RSz, 202
&b, DHP B ok (DHP-DPPE)
MWEEINTWDAMREMENS 2 bivT,
DHP-DPPE 7>% DHP 72341 L 7= EA % 4]
D EICIE, PL-D. d@EEdH AN Tk
BRI X DRGNS (K9 . 2
T, EA % MDA OfF/EF T FA 5%
AA LSS, DHP-EA 2 &5 H
iRat Lz, AMEEKEZHWT EA &
MDA OfFE T T FA 722 LI AA % 37C
TS S, £ RIS I DHP-EA
DEAET D i h % HPLC-DAD ¥E% v
THRE L7z, ZOREFE, UV WLE A~
FT L% LI M2FA-EA 3 KT8 M2AA-
EA &2 bh b —r i Ean, &
512, 365nm D THIEMENR T S
-2 L6 M2FA-EA X M2AA-EA 73
INnNENmBEESNT-bDEEZ LT,
DHP-EA [Z50FEIC1%d D R D2 EME
Zor L2y, g L » TREERME
WAHeRTX /-, %2, DHP-DPPE 7
5 D DHP-EA OfiF#E S SIZIZ PL-DIC K %
i 58 SOt 8 2 WX TR R I K 2 K 0 fif %
MnsnZ & & Lz, IZ, M2FA-DPPE 35
X OYM2AA-DPPE % PL-D ZL# & % Tk
PRl 7=k, & ORI %Z HPLC 12 &
DN INT T2, TR, KRl
M2FA-EA 3 LY M2AA-EA O t°— 7 LA
CRFiERIcE— 27 2l c& =, Zh
SOFERIY . MAKSMMEIZLD
DHP-PE 7> DHP-EA 23 Ullrans = &
DAL o72 (¥ 10) , 5% HIC
Bt E M4, EENRBITNTED L9
%17 5,
AT Yy ALY O AR 3 5 5L
Ao 7 L@ ARMEL - S =3flidH D
I XEBRBE T O ki - % ApoE KiE~ 7 A 12k
ANZT S5 2 L CiRENREE L 23 AL
T5ZENHME STV 5[24,25], ApoE




K~ 7 A% N TE Rl Lt #
Napxzy Y )L OB IREEL~D
B R LR b s ST 5[26],

Z DERIZ ApoE X~ 7 A IFBREE T D KK
1H9E OBWRIEAL ~D B % B 5 )T
THLDICHBRIZHE DO TV HEBET
NVENW T D, FexlTZVE TIZ, ApoE
KAR~ 7 A D 37> Aok 112 M2AA
B LU M2FA (2% % 1gG B KT IgM $it
(RSB IREE (L FIERFIZ /35 2 & %28
T LT2[8,9], AMFFTIX, 32055
M HER OB AT~ ™7 2 35 OV ApoE KR~

U 2D ME T OHT M2AA Hilk (IgG. IgM.,
IgG1. 1gG2a) % ii~7=, ZDOHEHE, IgG.

IgM. 1gG1. 19gG2a OHUAMITHFIZ 3 205
4 ) H BT ApoE KR~ 7 A D LT
FIZBWT ERLTWSD Z ERHSLMNIC
7otz (X 11) , HL M2AA Hiikis L Ot
M2FA HLIRDRIEIZ, ~ T ADIHIR BT,
7 v hB XU hORKIZOWT N
B L TR, %R T EfE
Sl MBI EEBIZONWTHRHNT S
FETHD,

FAIZxI 3 %z k& ALDH2 BERE - FA
DERNIZE T 2 BEFH I KT T
ALDH2 OBEZEMHIZEHL T/ —AFX vy a7
A FRF CKE) &~U X% HWTIHE
W24 e L, # Ofs B2 WA L7=[27],
FA OE7-5CHEEECTH D Adhs I21Z
Ny 2T v TEE#ELEE Z D Aldh2 % 4t
R LI~ 22 /ER L, ALDH2 ® FA
R#OBEBEMEZ AR L L TREEZITH-
7o ZFOFER. Adh5 B LN Aldh2 2 &
R LT~ o AR BEFL AT Z I A58
WIZELHZENHAL TR BiERNIC
EET % FA OfiFE:Z Aldh2 23B8 5 L T
5D Z eI IRIE I NTZ[27], BT DR
IZE->T, BEFTHID2EBT D HERE
AR LE, BHibEE, A,
FEMEEREE S BEERELE THEANAEL
L2 LM BN 572[28-30], 2D
O 72RO D, B BBERED FAIZ
BT INT54E . ALDH2 O ARTEMAEL S
1% (ALDH2*2) #Z+H5>b MLiErER
mi5 1 (ALDH2*1) oA % Fiot MMl
AT FAIZHRT DS M 8 < 70 25 FTREME

WD EeNBEZLNT (¥ 12) , 4%,

ALDH2*2 7 L L % #iH AWET X N =277
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WLITIAL - IX o= 7 a v )Vl &5E
INT=HEORFE~DORBZTE L TR
W20 ERNDDHEEZD,

TR HL L OKBRIL O S F oL AW
DELCEEDA =X LD . 7 &2

> (BD) I o=z7m
ellcbEEND v ORI E
Thb, BDIZT - HODRE-RFE _HEHECE
Lok EMTHS (M 13) . B M TIL,
T & LT CYP2E1 72 K12 L -»T1HOD%
F-RFE CEHBEADTAREF ML ENT, &
Sl —ATARFY RE FaJ—
Y (mEH) ICXk o TSRS D, &
512, CYP2E1 2 X ick»-»T, 99—
IRFE-IRFE _HEEANTART M EIND Z
ECARF R EKBEEDOm G 3,4-
epoxybutan-1,2-diol (EBD) % 4=k 3 5,
Fxld, 2O 1EREE (=mRXHE) b
AMTHD EBD N2 FREEED 7 1 R
VI MOELEEEGIER T E B
s L72[31], EBD Lt kKN Tlod
BD kDT AR X ALK L L THRD
FWBEEEE b EHREINTWD,
Zp—J7 T, EBD Ik bEZEICESND
TAHRF UMK EE LTS, K
72 Cl%. EBD % DNAEERSREAR R L
7-fiE (DT40 #ifa S = —& > b) ICR#E
L& 2 A, Hric DNA $EREIZEG A&+
%77 ra=—21m (FANC) Bi#iEis 1
R LRI mEZEE R Lz, 2
D Z L 1x EBD AMREHhERRIZIHB VTS
&2 AED I S 5 AT RetE &2 o
B4 25HDTH 5, EBD ICHELL L 7-#EdE
DY K= TR o0k & okERE D
MGk <Th s, 7V F—uiX
MARK X N aLEF X N aDfEAl O VG
ARSISE AR I Sl hal ol = sy g = 741 75
FEEEINILEmTH D6, T v
R—= I ETIERELLAMES Z
bNTETWDHR, EBD ERILC L HIC
ADH IZ XV KFRIENR T LT v RED 2
ET2ERELEWIZRY ., BamrEn
SRVEHMZRME & 5| X Z T RIREMEN B X
5D,



MALB LI OEFZ "o T a )Lz
T2 DI NVR=LEMDE 5,
DNV =EEIE DNA 72 E D AR
Wy I EE L LA IR 2Tk L 7=
\MMXFVX%%@:Lkbﬁéz
&T%ﬁ%ﬁﬁ‘ﬁ%bxhvxié%’
feE w25 &k Z L, MDA Z&ieWN
KD ST VT & RO E 7125
T, M T, MAKXBLNEFF¥ Nad
ey = 171 X el s 7 B N SV e
RV EKBIEEFFALED DR H V|
EKHNORBFHC L > THEENTT LT E R
2 FFOMREHRICELT D AEMERH D,
Thbb, EX N MK X N ol
NS RET I T a L EWVIAALT
fiilcix Z @ioﬁ@b@ﬁwfﬁwmA
M HIRAET 2 S TRIAE 72 £ DRk
DIETHEZEZDOND, Ziﬁﬁ%c:jab\
T, ANR=bEHOFTHE MIE
2 REIEDGEI STV D FA 23R L A
ML A TFTCTMDA &L DNA, EH., B
JONREIZRIEMED & 5 DHP L M2FA fF
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512, B FAERED FAICERRLEZSGA.
ALDH2 O ARIEMALER T2 (ALDH2*2)
o v MIEMHAES T (ALDH2*1)
DI EFFOE M T FAIZRT D%
PN @ < 72 2 ATHEME & oRe T 5 AT B
N AEHAWEERTELNZ, BAR
ANDHI50% TAIEMAL D ALDH2*2 D7 L
WEFEFDODANNWNDLZ i, 5%, B
ZoNa L B 2 N a Bl B EA S
BHRX— =D FA 720 LIX AA 12635
Bz MEA ALDH2 O 20 A E 2 T
HETDHIVENRNDHD EEZBND,
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