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Effect of different alkyl aldehydes on acellular-nuclear DNA
LI Qian, SU Qing, ZHANG Wen-zhong, JIA Xu-dong, LI Ning, ZHANG Li-shi
(West China School of Public Health Sichuan University, Sichuan Chengdu 610041, China)

Abstract; Objective To explore the impact of formaldehyde, acetaldehyde, propionaldehyde, butyraldehyde, hexanal, and
pentanal on acellular-nuclear DNA. Methods  Different alkyl aldehydes were respectively dissolved in buffer to final
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concentration of 10 mmol/L. Fragment acellular-nuclear DNA pretreated with the hydroxyl radical was used to detect the

interaction capabilities of test substance and DNA, intact acellular-nuclear DNA was used to detect breakage effect of test

substance. Six slides with acellular-nuclear DNA, in each group, were immersed in test substances for 60 min, and comet assay

was used to measure the changes of the acellular DNA, and 50 acellular-nuclear DNAs were analyzed with Comet Al. O software

in each slide. SPSS 18. 0 software was used to compare the difference among groups. Results No fragment of acellular-nuclear

DNA treated with formaldehyde migrated to tail, and fragment migration of acellular-nuclear DNA treated with acetaldehyde was

more than control. All aldehydes showed no breakage on intact acellular-nuclear DNA. Conclusion

Formaldehyde and

acetaldehyde could form adducts and/or cross-linked with fragment of acellular-nuclear DNA. The capacity of forming adducts

and or cross-linked with fragment of acellular-nuclear DNA decreased with the alkyl number of aldehyde increasing.
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Table 1 Model of Acellular-nuclear DNA fragments

I H = LK A 2 DNA %4
a1 e e e Olive FEE TN TR
FR A HE R HL Tk 1 46.47 +3.01 0.11 0. 10 0.05 +0.01 0.03 +0.01
FRHAL I HL YK 1 96.77 +3.89 " 85.63 +1.07" 56.43 +0.08 " 91.90 +3.85*
TR Ab BEZH F K 0 47.38 £2.43 0.10 0. 07 0.05 £0.01 0.04 £0.01

H o« FRERUHALKRESFERIT2FE X ,P<0.05
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Figure 1 Comet assay pictures of acellular-nuclear DNA fragment
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Figure 2 Comet assay pictures of acellular-nuclear DNA fragment after treatment with aldehyde compounds

2 WX A AEAL S A0 MI-% DNA BYS2I (x 5,0 =6)

Table 2 Impact of aldehydes on acellular-nuclear DNA treated with hydroxyl radical

215 4/ (mmol/L) HEK/pum EK/pm Olive B FE DNA & 5/%
Xt 0 96. 40 +4.26 82.0+7.44 58.71 +5.82 92.21 +1.40
FH 10 47.44 +6.34 0.00 0. 00 * 0.00 £0.00* 0.00 +0. 00 *
i 10 50.27 £1.39 * 7.03+1.47* 2.77 +0.98* 11.20 +1.97 "
I 10 102. 86 8. 03 86. 14 8. 04 61.84 +5.84 92.62 +0. 68
TR 10 85.33 +3.06 67.33 +4.96 48.28 £3.92 92.30 +0. 74
P 10 106. 00 + 10. 01 93.50 +12.72 67.11 9. 41 92.38 +1.18
(=YL 10 100. 71 £6. 96 83.57 +6. 88 59.78 +5.01 92.30 +0. 65

T+ FoR GX A 2 A G4 X, P <0. 05
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