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Abstract ; It has been reported that the occurrence of autism in children might be associated with traffic-related air
pollution, which needs to be further explored. To study the effects of different levels of traffic-related air pollution,
Wistar rats were used to study growth development and social behavior after exposure to traffic-related air pollution
before and after birth. Wistar rats were mated at the male to female ratio of 1 :1. Pregnant female rats were divided
into six groups and then exposed to different concentration of traffic-related air pollutants (i.e., low, medium and

high levels) at different time point (i.e., postnatal or embryonic). From the 21* to 27" day after the birth, the body
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weight, length and brain coefficient of the offspring were measured and social behavior was assessed by three
chambers test, while the methylation of histone 3 lysine 4 (H3K4) in brain tissues was detected. The results showed
that the offspring rats had lower body weight, shorter body length and higher organ coefficient with higher concen-
trations of traffic-related air pollutants exposure, especially during the embryonic development. Likewise, typical
autistic-like behavioral changes such as decreased social competence, impaired social memory and reduced social
novelty in offspring rats can also be observed. Although there was no positive correlation between levels of histone
H3K4 methylation and concentration of traffic-related air pollution, the postnatal exposure group had higher level
of H3K4 methylation. The above data suggested that traffic-related air pollution might be a potential reason of au-
tism. Moreover, the changes in H3K4 methylation in brain tissues that induced by traffic-related air pollution at dif-

ferent exposure time point could provide an evidence for further study on the epigenetic mechanism of autism.

Keywords; traffic-related air pollution; histone H3K4 methylation; autism; social behavior
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Fig. 2 Traffic flow around exposure site in a daily peak period
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Table 1 General developmental indicators of offspring

TG 301 2% 5 A S 2R
Embryonic exposure groups Postnatal exposure groups
. PN IZEES S . NI EES S
/g B /em i AT /g B /em ]
) Brain organ BMI? . Brain organ BMI?
Weight/g Length/cm Weight/g Length/cm
coefficient' coefficient!
1% Low 49.49+4 .89 19.38+0.89 2.09+0.15 1.32+0.08 3787547 1731+0.89 2.52+0.36 126+0.11

H Medium 48.88+491 1941101 2.14+0.18 1.30+0.07

N 4095+966 1796+134 253054
7 High 125+0.13

38.55+6.71 17.59+1.05 2.55+046 124+0.14

3827+5.70 17.80+0.65 2.59+032 121+0.11

T AR 2 1 /INEUS AT O AR SCHR R R R I I R B A 100 S5 AR 2 BMI AR E 4L, MR
NI BMIX10 FEME ; SRR HLAE, * P<0.05 % * P<0.01 .* * * P<0.001 ;

2 P/NEUR ST A SO
b BE LA #P<0.05 ## P<0.01 ### P<0.001; T,

Note: ! In order to facilitate analysis after reserving two decimal numbers, the value shown in this paper is the value of 100 times the coefficient of brain

organs; > BMI is body mass index, in order to facilitate analysis after reserving two decimal numbers, the value shown in this paper is the value of 10x

BMI; * compared with low concentration, * P<0.05, * * P<0.01, * * * P<0.001; compared with medium concentration, # P<0.05, ## P<0.01, ### P<

0.001; the same below.
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Fig. 3  Effects of traffic-related air pollution on social ability of offspring

Note: EL, EM and EH stand for low, medium and high concentrations of exposure in the embryo, respectively, while PL, PM and PH stand for low,

medium and high concentrations of exposure after birth, respectively; the same below.
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Fig. 4 Effects of traffic-related air pollution on social memory and novelty of offspring

K2 HER HK4 REASFRYRENBEXE
Table 2 The correlation between histone H3K4 methylation and pollutant concentration
RS
—_— Hlﬁu,ﬁ;ﬁ A E
Embryonic exposure Postnatal exposure
Pollutant
r P r P
PM, 5 0018 0.896 -0.142 0335
NO, 0018 0.896 -0.142 0.336

TE r RRAHK R L, PRAR WE KT,

Note: r means the correlation coefficient, P means the significance level.
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