738 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2019, 36(8)

KRS PMys ZEXEIRIABARFREELS
M EHLIEERY RN

ThhE, ERA, XUE, XU, W, R, R, KRIE, #F5
EIBITRFRHADERR, AIEET PESRLFRE, A4t ELl 063210

[RBIFEE

Selected article

DOl 10.13213/j.cnki.jeom.2019.18842

I

(55 ] BRRELAKREREXEASPM, SR E, ZIRAAXEZBRARNRZSE
'Y, BRNRET PV, ISR (HFD) ATRENFRAEIER BFEEIThRE R RARIBIR M,

[ BBV ] #R19 PM,s F HFD SR R F R IR A SIS THRERI RN,

(734 EFE 72 @R 7 AR SPFR SD AR, ifEtE2 @ 13302, RN 9 A3TEE4A (cc 4,
LEAR), SEIREBAE (HFD A, SEEERD , PMEREA (LPM,s A, TBAER), PM,s
SREA (H-PMs A, ZBAR) , SEINE +PM, [KREAH (HFD+L-PM,s48) , SfEI &+
PM,s 2 R EE4H (HFD+H-PM, s 4R) , §4H 8 R KAMIFNYILETRE RFHTTPM, B E, K.
B PM, s RE D 512979 2014—2017 FE T PM,s FIRER 2. 415, PM, s RETFRME
0 BFBERET PM REMBRECH, §K5h, §F5d, EFEHERE 21X (postnatal day
21, PND21) , BrPLS{F R 44525 2 PND42. PND60 ; CC4H. HFD AR R AR FRIFAFTE
EN, PM,s RENB R MFREXREELEREAATEAEA, MILGFRIYLTTLER
B, MBFEKE. JEHEH. TR, #EKTTAIAE ; FEF PND21. PND42. PND60 #1T
17 3,

(SR BREHEEZTEE. EHRMKE. BPMs RE D 55 (3.5241.73) . (60.47+21.01) .
(127.3843.16) . (256.45£81.34) pg/m’s PM, s XEA(T FRFTBRETIA], L-PM,s AR H-PM, s BIF EFT
BRAYIE) 525 /9 (14.3340.89) . (14.75£0.97) d, ¥TF cC2H [(13.96+0.86) d] (P<0.05) ; HFD
PR EKSTYIE], HFD AT RIFERKTTIIEIA (15.04:0.72) d, 3R cC4H [(14.4210.60) d] &
(P<0.05) ; PM,s FIHFD XTF R HAE(AE. skERTE). ]88 AT E). FFERETEIFMERKTT
BB RTZ1EAZE/EA (P>0.05) » PM,s 4558 PND42 {F RIS oh S BB B 1Bl PND21. PND42 ¥
B R X {Z5EAY(E], PND42 {F R L-PM,s Fl H-PM, s BIE TN S IEE 9 519 (2266.77+404.18)
(2104.31+ 212.72) cm, 1%F cc 4B [(2381.58+413.33) cm] (P<0.05) ; PND21 {F 58 L-PM,5 F1
H-PM, s LAR R IX =B R 1E] 5 510 (11.9247.83) . (9.8626.76) s, 1T CC4H [(17.61£11.04) s] (P<
0.05) ; PND42 {FE& L-PM,s F H-PM, s ZE PSR X {ZEERTE]53 519 (12.00£7.54) . (9.68+5.85) s, KT
CC#H [(15.73+9.21) s] (P<0.05) o HFD F&1E PND21 ¥ iTnh S BB B AR PND42 7B P R X i
NRER, PND21 {5 HFD 4BiEnh /S BB 5 (1942.51+225.20) cm 5T cC4AAY (2207.56+287.30) cm
(P<0.05) ;PND42 ¥ 5 HFD 4H AR X N #k 79 (3.83£2.41) R, fRF CC4ARY (4.50+2.88) R,
PM, s 1 HFD % PND21. PND42. PND60 {FERIZENEEEE . HRX#H RSB Y 8 R FE
REER (33 P>0.05),

[£51E ] PM,s TN HFD EER(F R ER L B NFRIZEITIEE, E-ENMFRERLKENEH
R R FEREER.

K PMys ; mBRTAE ; EIBRE ; imnhThee ; Uit

Effects of atmospheric PM,s on physiological development and motor function of offspring rats
with high fat diet BIAN Jing-jing, WANG Xin-ru, LIU Xiao, LIU Chao, CAO Wa, YIN Jin, WU Yan-fang,
TONG Jun-wang, JIANG Shou-fang (School of Public Health, Hebei Coal Mine Sanitation and Safety
Laboratory, North China University of Science and Technology, Tangshan, Hebei 063210, China)
Abstract:

[Background] At present, atmospheric PM, s pollution is serious in large areas of northern China,
and women are more likely to consume high fat food during pregnancy and lactation. Exposure to
PM,s in combination with high fat diet (HFD) may significantly affect physiological development
and motor function of offspring.
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[Objective] This experiment is conducted to study the effect of exposure to PM,s and HFD on physiological development and motor
function in offspring rats.

[Methods] Healthy 7-week-old SPF SD rats (n=72) mated with a male to female ratio of 2:1. Pregnant rats were randomly divided into
six groups, including control group (CC group, normal diet), high fat diet group (HFD group), low PM,s group (L-PM,s group, normal
diet), high PM,sgroup (H-PM,s group, normal diet), high fat diet+low PM,s group (HFD+L-PM,s group), and high fat diet+high PM,s
group (HFD+H-PM, s group), with eight rats in each group. The low and high PM,s concentrations in dynamic exposure cabinet were
approximately two times and four times higher than the annual average PM,s concentration in Tangshan city respectively. The exposure
started from pregnant day 0, 5 hours every day, 5 days every week, until postnatal day 21 (PND21) of offspring rats. After weaning, the
offspring rats continued to be exposed to PM,s until PND42 and PND60. The mother rats and their newborn rats in the CC and HFD
groups were kept in clean rooms, so were the PM,s-exposed rats and their offspring rats after daily PM,s exposure. After weaning, the
offspring rats in all groups were given normal diet. The time of pinna detachment, body hair growth, incisor eruption, and eye opening of
the newborn rats were observed, and motor function was tested using open field test on PND21, PND42, and PND60.

[Results] The clean room, outdoor, low, and high PM,s concentrations during the exposure period were (3.52+1.73), (60.47+21.01),
(127.38+43.16), and (256.45+81.34) ug/m? respectively. PM,s treatment prolonged the eye opening time of pups. The eye opening
time of pups in the L-PM,s and H-PM, s groups [(14.331£0.89) d and (14.75£0.97) d respectively] were longer than that of the CC group
[(13.96+0.86) d] (P<0.05). HFD treatment prolonged the body hair growth time of pups. The body hair growth time of pups in the HFD
group [(15.04+0.72) d] was longer than that of the CC group [(14.42+0.60) d] (P<0.05). There was no interaction between PM,s and
HFD on birth weight, pinna detachment time, incisor eruption time, eye opening time, and body hair growth time of newborns (P>
0.05). Regarding the results of open field test, PM, s treatment reduced the total distance of PND42 pups and shortened the central area
residence time of PND21 and PND42 pups. The total distances of PND42 pups in the L-PM,s and H-PM, s groups were (2 266.77+404.18) cm
and (2104.311+212.72) cm respectively, shorter than that of the CC group [(2381.58+413.33)cm] (P<0.05). The central area residence time
of PND21 pups in the L-PM,s and H-PM,s groups were (11.9217.83)s and (9.86+6.76) s respectively, shorter than that of the CC group
[(17.61+11.04)s] (P<0.05). The central area residence time of PND42 pups in the L-PM,s and H-PM,s groups were (12.00+7.54) s and
(9.68+5.85) s respectively, shorter than that of the CC group [(15.73+9.21)s] (P<0.05). HFD reduced the total distance of PND21 pups and
the central area entry frequency of PND42 pups. The total distance of PND21 pups in the HFD group [(1942.51+225.20) cm] was shorter
than that of the CC group [(2207.56+287.30) cm] (P<0.05). The central area entry frequency of PND42 pups in the HFD group [(3.83+2.41)
times] was shorter than that of the CC group [(4.50£2.88) times] (P<0.05). There was no interaction between PM,s and HFD on the total
distance, residence time, and entry frequency in central area of PND21, PND42, and PND60 pups (Ps>0.05).

[Conclusion] PM,s and HFD could delay physiological development and decrease motor function of rat pups, and there is no interaction
between PM,s and HFD.

Keywords: PM,s; high fat diet; physiological development; motor function; open field test
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== E3 2 nsc Nas N4 A A n
BEFEREZRERE, REF, BEER. IR3. HFD+H-PM,s  6.360.43  3.540.45  8.63+0.57 14.75:0.87 15.13:0.64
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Table 4 The total distance, central area entry times, and residence time in open field test and factorial analysis results of offspring rats
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PND21 PND42 PND60 PND21 PND42 PND60 PND21 PND42 PND60
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L-PM, 5 2094.51+235.90 2266.77+404.18 2062.89+247.58 3.50+2.24 4.58+3.20 4.25+2.18 11.92+7.83 12.00+7.54 12.94+5.95
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