- 1058 - http:/jeom.scde.sh.cn:8081  F45 5BV BE 24 (] Environ Occup Med ) 2015, 32(11)

TEHS 1 2095-9982(2015)11-1058-04 RESHS : RI26 ARG : A [ SCE&afss )

4

AR RHE R TAT LR D UTFIERC 305 12

FAK, BdA), FAL, B2, AKORS, B

WE: (B¢ ] FRAEFRRPEREAI DT NRAF BTG ER, b T AL LA 2o dREtREs, [(F
%] BERRAMEENR TSR, BALO N 134, BA6 R AMAETERHA2ANLHK. P . BEALEFHNEA(L
FARE 25 0 KA 320, 600, 1110 mg/m®; W% : 300, 580, 1080mg/m*; %% : 350, 680, 1280 mg/m’®; E 7 : 400,
580, 1350mg/m’® ), Fl# R PR L g s, FRLHF 2h; HHEAMNTFE AR B L HE2h; H428d, L4
R, HATA e A R, FBAFHERET R, [ER] 4aFRBBEREANGFHEARRRAY . FRE.
KRERT RS FREMRFAZRN, s aATRAERER DR HATEEZENRG, & E 44857
R E, &5 A/ E R AR % 28 (ALT), KA SR % 28 (AST). A s B e (ALP ) & & R B 4134 A7 F
RERm, BRI ERREXRZLAAL, BAELFNALT S EREGTXRA, ¥ B A B4 AST. ALP 4B T B4 (P<
0.05), MAEA S BAMLZER LK ITFEEX(P>005); HEALELALT, ALPAEN T TABELA(P<0.05), &
FI B4 ALT. AST2 EG THRAELAfEAEL, SAEHALPSES TIRAEL(P<0.05); HEAJEH4 ALT, AST,
ALP & EHE T B4 (P<0.05), ALPAEMELEFN BN I MEIN(P<0.05); KASLEEHALT 4 EYE THHE
4, AST. ALP & EREH A EH £ 7 H AT F B X (P<0.05), AR BEEE— &4 i, WA g mikik, [4
# ] mim@v%ﬂﬁ%fiﬁﬂ%ﬁnEtuﬂ%ﬂﬁﬁ%ié’zﬂ%aré FHEENERAFERAL,

KER . AERNH; BAWANY; ITH; REAREAM; RAZMRERH; LR

Damage to Mouse Liver Induced by Volatile Organic Compounds in Automotive Spray Paint MENG
Chun-yan', LI Qing-zhao', LI Tai-shan’, CHEN Xu-feng®, CHENG Shui-yuan®, LI Yan-hui' (1.Experimental
Center, School of Public Health/Hebei Province Coal Mine Health and Safety Laboratory, North China
University of Science and Technology, Hebei 063000, China; 2.Tangshan Environmental Protection Agency,
Hebei 063000, China; 3.Department of Environmental Science, College of Environment and Energy
Engineering, Beijing University of Technology, Beijing 100022, China). Address correspondence to CHENG
Shui-yuan, E-mail: haoyulan2002@163.com + The authors declare they have no actual or potential

competing financial interests.
Abstract: [ Objective | To study the mouse liver damage induced by volatile organic compounds (VOCs) in automotive

spray paint, and to provide a basis for understanding the safety level of such paints. [ Methods ] Male Kunming mice of clean
grade (n=78) were divided into 13 groups randomly, with 6 mice for each group. Four kinds of automotive spray paint at low,
middle, and high doses (primer: 320, 600, and 1 110 mg/m?; topcoat: 300, 580, and 1080 mg/m?*; varnish: 350, 680, and 1280 mg/m®;
black paint: 400, 580, and 1350 mg/m®) were administered to the mice by static respiratory exposure for 2 h every day for 28 d; the
control mice were placed in exposure cabinet with no spray paint for 2h every day for 28 d. Animals were sacrificed on the final
day to conduct blood biochemical exams and prepare pathological sections of liver. [ Results ] The four kinds of VOCs paint
all contained benzene and its homologues, alkenes, alkanes, and other organic components. According to the liver pathological
observation, mice hepatocytes were damaged to varying degrees after exposed to the four kinds of paint at different concentrations,
and the injury was more severe in the high dose groups. The levels of alanine aminotransferase (ALT), aspartate aminotransferase
(AST), and alkaline phosphatase (ALP) in each exposure group were higher than those of the control group but no obvious dose-
response relationships were observed. After the black paint exposure, ALT in the three dose groups as well as AST and ALP in the
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middle and high dose groups were higher than those in the control group (P<0.05); no significant differences were found between the

low dose group and the control group (P>0.05). After the topcoat exposure, ALT and ALP in the three dose groups were higher than

those in the control group (P<0.05); ALT and AST in the high dose group were higher than those in the low and middle dose groups;
ALP in the high dose group was higher than that in low dose group (P<0.05). After the varnish exposure, ALT, AST, and ALP in the
three dose groups were higher than those in the control group (P<0.05), and ALP increased with higher exposure doses (P<0.05). After

the primer exposure, ALT in the three dose groups were higher than that in control group; differences in AST and ALP were found

between the high dose group and the control group (P <0.05). Comparing the four kinds of paint at the same dose, varnish presented

greater damage to liver function indicators. [ Conclusion ] The VOCs in automotive spray paint has significant toxicity to mouse

liver in a dose-dependent manner.

Key Words: automotive spray paint; volatile organic compound; liver injury; alanine aminotransferase; aspartate

aminotransferase; alkaline phosphatase
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