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Influence and mechanisms of fine particulates (PM2.5) on
atherosclerosis progression in ApoE-deficient mice
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TIE Yanging”
(Clinical Laboratory, Hebei General Hospital, Shijiazhuang 050051, China)

[ Abstract]  Objective To investigate the effect and mechanisms of PM2. 5 on atherosclerotic plaques in Apok-
knockout mice. Methods  Thirty-two 8-week-old male ApoE™~ mice were divided into two groups, both fed with a high-fat
diet: a control group that was treated with normal saline by intratracheal instillation, and an experimental group that was
exposed to PM2.5 (30 mg/kg body weight) saline suspension by intratracheal instillation. We measured PM2. 5 in whole

blood using inductively coupled plasma mass spectrometry (ICP-MS) , and measured lipids and inflammatory factors using
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standard method . Echocardiography was used to evaluate cardiac function. The whole descending arteries were stained with

Oil Red O, aortic roots were stained with Movat, and descending arteries were investigated using quantitative PCR. Results

In the PM2. 5 group, We observed elevated heavy metal components (P < 0.05) ,but there was no significant change in

heart function( P > 0.05) ,blood glucose and lipid levels(P > 0.05).We also observed elevated serum inflammatory factor

levels (P < 0.05). In addition, the PM2.5 group had larger atherosclerotic plaques (P < 0.05), elevated levels of the
inflammatory factors IL-6, TNF-a, and Lp-PLA2, and elevated levels of the NADPH oxidase subunits p22phox and

p47phox (P < 0.05). Conclusions In ApoE™™ mice, PM2. 5 exposure is associated with increased inflammatory factors

and oxidative stress, thus contributing to the progression of atherosclerosis.
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Table 1 Realtime quantitative PCR gene primers

A LS R

Gene Forward  primer Reverse primer
TNF-a 57 -CAC AGA AAG CAT GAT CCG CG-3’ 57 -ACT GAT GAG AGG GAG GC CAt-3’

IL-6 57 -AGC CAG AGT CCT TCA GAG AGA-3’ 5’ -TGG TCT TGG TCC TTA GCC Ac-3’
Lp-P1A2 5’ -CCAGAGATTCAGATGTGGAGT-3’ 5’ -TGGCAGAGTTGATAAAGAGGAG-3’
p22phox 57 -CAT CGT GGC TAC TGC TGG Ac-3’ 5’ -TGG ACC CCT TTT TCC TCT Tt-3’
p47phox 5’ -CGA AGA AGC CTG AGA CAT ACc-3’ 5’-ATA TCC CCT TTC CTC ACC ACc-3’
GAPDH 5’ -TGTG TCC GTC GTG GAT CTG A-3’ 5’ -CCT GCT TCA CCA CCT TCT TGA -3’

K2 XFIRL K PM2. 5 4 ApoE ™ /N HETHBRERY HL B
Table 2 Comparison of cardiac function between the control group and PM2. 5 group
2H 5
EF FS LVESd LVEDd LVPWd LVAWd

Groups
POyt

70.54 £7.13 39.84 +4.91 2.48 +0.72 3.81 0. 36 0.74 =0. 10 0.79 =0. 04

Control group

PM2.5 ¢

A 72.74 +9.03 44.19 £8.26 2.52 +0.43 3.89 £0. 46 0.82 +0. 02 0.85 +0.21

PM2. 5 group
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Fix

T AL PM2. 5 AbBRIS B Apok™ ™ /N &
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Note. A, Control group. B, PM2. 5 group.

Figure 1 PM2. 5 affect cardiac function tested by echocardiographic images in ApoE™™ mice

R3 PM2.5 Z1/NEURO HEH /N BRI F < 9 Bk U (/L)
Table 3 Comparison of heavy metal content in blood of PM2. 5 group mice and control group mice
45
FR(AD) BL(V) B (Fe) fifi (Mn) i (Se) H(Ag)
Groups
X REA
: 286. 50+30. 36 1.59+0. 11 292700+29360 15.99+1. 17 647.0+41.76 0.24+0. 021
Control group
PM2.5 201 .
642. 80+95. 32 4.56£0.32" 542763+14250 " 20.07+2.71 695.3+65. 32 0. 16+0. 027
PM2. 5 group
T SXH R H AL, * P<0. 05,
Note. Compared with the control group, * P<0. 05.
T4 PM2.5 IR G A AN i (/L)
Table 4 Composition and content of heavy metals in PM2. 5 suspension
il . - p
R (Al) HL(V) #(Fe) #i(Mn) fili(Se) H(Ag)
Component
it
0.27302 0.00216 0. 44658 0.03611 0. 01604 0. 00068

Content
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Glucose TC TG LDL-C HDL-C Model PM2.5 Model PM2.5

T AT HEZH AN PM2. 5 41 ApoE ™~ /)N BRUILTE 290 PR F 7K P25 508 354 (P>0. 05 ) 5 B PM2. 5 41 ApoE ™~ /INEUIALYE TL-6 7K F- & 2 F
1 (*P<0.05) ;C:PM2. 5 41 ApoE ™~ /NEUMIE TNF-a 7KV 25 TH 85 (* P<0.05)

B2 PM2.5AbFENT ApoE™ " /INERILAE | IfLAG LA B TR 4 9 R 77K SF F4 52 iR
Note. A, There was no significant difference in serum inflammatory factor levels between ApoE™ ~mice in the control group and PM2. 5 group
(P>0.05). B, Serum IL-6 level of ApoE™ ™ mice in PM2.5 group was significantly increased ( * P<0.05). C, Serum TNF-alevel of
ApoE™™ mice in PM2. 5 group was significantly increased ( * P<0.05).

Figure 2 The effect on serum glucose .serum lipids and serum inflammatory factor levels by treatment with PM2. 5 in ApoE™" mice.
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TE: A XHIRZE A PM2. 5 ZH 4 [ ESIBKIMAL O e a; Bl 40 O Ye(a R PM2. 5 2H 4 35 3 kBT B im AR i ( * P=
0.0276) ;C:PM2. 5 4% B2 £ SRR FRY) - MOVAT %, D. MOVAT 4 (8t 7 PM2. 5 20 3= 3l kR 8 5 e 1 71 b 2%
B¢ P=0.0231),
3 PM2. 5 AbFXT ApoE™ /INER ) DKHE RE RS AL 0B 1 AR 5 )

Note. A, descending aorta oil red O staining in the control group and PM2. 5 group. B, oil red O staining showed a significant
increase in the area of aortic plaques in the PM2. 5 group ( * P=0.0276). C, MOVAT staining of aortic root sections in PM2. 5
group and control group. D, MOVAT staining showed a significant increase in aortic root plaque area in the PM2.5 group
(*P=0.0231).

Figure 3 The effect on areas of atherosclerotic lesions by treatment with PM2. 5 in ApoE™ mice



38 Hh ] AR PR 22 24 7 2020 4F 4 H45 30 445 4 1 Chin J Comp Med, April 2020, Vol. 30, No. 4

RS PM2.5 % ApoE™ ™ /INEBEHL P 48 F B s RS A IR 35 14 5 1

Table 5 The effect on inflammatory factors and Oxidative stress genes by treatment with PM2. 5 in ApoE™ mice

415
TNF-a 1L-6 Lp-PLA2 p22phox p47phox

Groups

X IR ZH
0.54+0. 11 0.53+0. 18 0.46=+0. 10 0.43+0.09 0.62+0. 11

Control group
PM2.5 4 . . . .

8.5+1.365" 8.02+1.03" 5.26+0.86" 1.13+0.25 1.15+0. 19

PM2.5 group

X AL, * P<0.05,
Note. Compared with the control group, * P<0. 05.
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