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Synergic cytotoxicity between NNK and B[a]P
in the complicated cigarette smoke

MU Ying'?, PAN Xiu-jie’, YANG Zhi-hua®, ZHU Mao-xiang>", QI Shao-wu'

(1.Research Center of Tobacco Engineering and Technology, Hunan Agricultural University, Changsha 410128, China;
2. Beijing Institute of Radiation Medicine, Academy of Military Medical Sciences, Beijing 100850, China)

Abstract B[a]P and NNK were used as the target compounds. CSC and NNK in the dose of 0(CK), 0.02, 0.04, 0.06, 0.08, 0.10,
0.12, 0.14, 0.16 mg/mL respectively and B[a]P in the dose of 0(CK), 0.000 8, 0.001 6, 0.002 4, 0.003 2, 0.004, 0.004 8, 0.005
6, 0.006 4 mg/mL were tested by MTT to investigate their cytotoxicity on BEAS—2B cells. The result showed the 1Cs of
cigarette smoke condensates (CSC), NNK and B[a]P were 0.133, 0.110, 0.004 6 mg/mL respectively. CSC combined with
low dose of B[a]P and NNK respectively or together showed larger cytotoxicity than CSC alone, and CSC with B[a]P and
NNK respectively displayed synergism. Low dose of CSC and NNK respectively or together combined with B[a]P
showed cytotoxicity greater than B[a]P alone, and CSC and NNK with B[a]P respectively displayed synergism. Low dose
of CSC and BJ[a]P respectively or together combined with NNK showed antagonism. The unification of B[a]P, CSC and
NNK showed antagonism.

Key words cigarette; smoke; 4—(methylnitrosamino)—1—(3—pyridyl)—1-butanone(NNK); benzo[a]pyrene(B[a]P); synergic;
cytotoxicity
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Table 1  Result of the BEAS-2B cells treated by CSC or NNK
or B[a]P mg/mL
95% 95% 85%
1Cso
CSC 0.1330 0.1010 0.1500 0.056 00
NNK 0.1100 0.6800 0.1390 0.034 00
B[a]P  0.004 6 0.001 2 0.005 8 0.000 42
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Table 2  Survive rate of BEAS-2B cells treated by CSC combine with B[a]P and NNK respectively or together
/%

CSC
CSC+Bla]p CSC+NNK CSC+NNK+B|a]P
/(mg-mL™) CSsC Le] Ll
0.00 100.00 100.00 94.40 100.00 85.12 100.00 78.50
0.02 101.80 95.59 100.10 77.21 90.81 79.15 84.19
0.04 93.07 81.00 88.54 63.12 79.26 73.57 72.64
0.06 84.89 66.40 77.00 44.80 67.72 55.97 61.10
0.08 73.81 51.43 65.46 3591 56.18 40.63 49.56
0.10 63.84 35.04 53.91 27.12 44.63 35.08 38.01
0.12 49.85 14.23 42.37 20.12 33.09 28.81 26.47
0.14 30.89 8.21 30.83 10.91 21.55 23.19 14.93
0.16 24.95 6.32 19.28 6.50 10.00 8.62 3.38
2.2.2 f&FZ CSC. NNK 3| R —#F:45 Bla]P B[a]p
AR R 64 fm Rt (CK  0.006 4 mg/mL )
3 BEAS-2B B[a]p
B[a]p (CK ) 3
B[a]p B[a]P + NNK B[a]P+CSC +NNK
CSC(0.05 mg/mL) NNK(0.03 mg/mL)
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Table 3 Survive rate of BEAS-2B cells treated by B[a]P combine with CSC and NNK respectively or together
1%
B[a]P
. B[a]P + CSC B[a]P + NNK B[a]P+CSC +NNK
/(mgmL™) Bla]P
0.000 0 100.00 100.00 90.77 100.00 85.12 100.00 75.88
0.000 8 91.94 69.04 81.33 55.55 75.65 90.63 66.41
0.001 6 82.38 57.37 73.66 43.12 67.98 77.63 58.74
0.002 4 73.38 47.77 65.99 37.47 60.31 66.47 51.07
0.003 2 65.49 42.52 58.32 33.07 52.64 58.20 43.40
0.004 0 60.42 39.59 50.65 31.09 44.97 51.72 35.73
0.004 8 51.49 32.88 42.98 28.68 37.30 47.60 28.06
0.005 6 4455 30.42 35.31 25.96 29.63 41.45 20.39
0.006 4 36.37 28.70 27.64 24.28 21.96 33.15 12.72
2.2.3 KA F CSC. BlalP Al A =FBE 5 NNK NNK (CK ) NNK+CSC+B[a]P
AR R &4 4m B2 0.12 0.14 0.16 mg/mL
4 NNK+CSC BEAS-2B NNK CSC(0.05 mg/mL)
NNK (CK  0.02 B[a]P(0.000 4 mg/mL) NNK
0.04 mg/mL ) NNK + B[a]P 3
BEAS-2B 0.08 0.10 0.12 0.14 NNK+CSC+BJ[a]P
0.16 mg/mL NNK NNK + CSC
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Table 4  Survive rate of BEAS-2B cells treated by NNK combine with CSC and B[a]P respectively or together
1%
NNK
» NNK + CSC NNK + B[a]P NNK-+CSC+B[a]P
/(mg'mL™) NNK
0.00 100.00 100.00 90.76 100.00 94.36 100.00 85.12
0.02 88.61 87.77 81.08 86.67 84.66 81.65 75.43
0.04 81.43 75.34 70.49 73.79 74.06 67.11 64.84
0.06 69.87 71.21 59.91 66.61 63.47 56.31 54.26
0.08 57.69 66.17 49.32 60.80 52.87 49.73 43.67
0.10 46.98 63.22 38.73 53.85 42.27 44.65 33.08
0.12 37.03 60.79 28.14 44.82 31.67 42.86 22.49
0.14 27.52 54.19 17.55 41.51 21.07 40.01 11.90

0.16 21.31 49.74 6.97 36.69 10.48 37.45 1.32
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