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Effects of zinc ions on PM,s-induced lung inflammation in mice LI Juan®, HE Ling?, WANG
Chunzhi*, MA Yanmei', ZHANG Jingfang®, AN Zhen, JIANG Jing®, WU Weidong® (1.Department of
Public Health, Xinxiang Medical University, Xinxiang, Henan 453003, China; 2.Department of Eye,
Ear, Nose and Throat, Army 83rd Group Military Hospital, Xinxiang, Henan 453003, China)
Abstract:

[Background] Fine particulate matter (PM,s) is one of the main components of air pollutants
which contribute to haze pollution in China in recent years. PM,s exposure can cause potential
health hazards to human beings. Zinc is one of the important heavy metal components of PM, s, but
whether it is involved in PM,s-induced lung toxicity and its pathogenic mechanism remain unclear.

[Objective] The study investigates the effects of PM,s and exogenous zinc ions on the lung
inflammation in mice.

[Methods] PM,s samples were collected from Xinxiang City from November 2015 to March 2016.
Twenty-four BALB/c male mice aged 6-8 weeks were randomly divided into a PBS control group,
a PM,s group, a low ZnSO, group (30 pg-kg™, same with the zinc ion concentration of the PM,s
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samples), and a high ZnSO, group (60 ug-kg™, two times the zinc ion concentration of the PM, s samples), with six mice in each group. Intratracheal
instillation was administered once the other day, and for three times in total. The mice were sacrificed on the second day after the last exposure.
Pathological changes of lung tissues and infiltration of inflammatory cells were observed by HE staining. The number of inflammatory cells in
bronchoalveolar lavage fluid (BALF) was detected by flow cytometry. The total protein and lactic acid dehydrogenase (LDH) levels in BALF were
determined with BCA protein assay kit and LDH assay kit respectively. The expression level of interleukin (IL)-1p protein was examined by ELISA.

[Results] Compared with the control group, the PM, s group, low ZnSO, group, and high ZnSO, group showed obvious inflammatory cell
infiltration, alveolar wall fracture, and lung structure destruction. Compared with the control group [(14.78+2.82)x10*mL"], the total number
of cells in BALF increased significantly in the PM, s group [(24.11+5.30)x10* mL™] and two ZnSO, groups [both (24.00+4.61)x10" mL"] (P<0.05),
but there was no difference among the exposure groups. Compared with the control group [(1.40+0.14) g-L"], the total protein levels of BALF in
the PM, group, low ZnSO, group, and high ZnSO, group were significantly increased [(2.58+0.50), (2.69+0.41), (3.62+0.98) g-L"] (P<0.05), and
the increase in the high ZnSO, group was more significant than that in the PM, s group. Compared with the control group [(44.18+11.54) U-L"], the
PM, s group, low ZnSO, group, and high ZnSO, group [(443.02+123.33), (185.16+64.00), (428.37+70.71) U-L"] showed increased LDH levels in
BALF (P<0.05), and the PM, group and high ZnSO, group were obvious. Compared with the control group [(9.54+2.38)x10°ng-L"], the PM,s
group, low ZnSO, group, and high ZnSO, group [(20.51+3.04)x10°, (15.98+0.53)x103, (26.36+4.87)x10° ng-L"] were significantly increased
in IL-1PB levels (P<0.05), and the increase was significant in the high ZnSO, group compared with the other two groups (P<0.05).

[Conclusion] Zinc ions in PM,s could induce lung inflammation in mice.

Keywords: PM,s; zinc ion; lung inflammation; bronchoalveolar lavage fluid
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Figure 1 Accumulation of PM,s in the lungs of mice

®1 RSPV s FAIBEEREFRIABFRED K (ts)

Table 1 Concentrations of soluble metals and anions in PM, s (xs)

KAMERTE RESHH/ (keme) NEEHEET REHEH/ (eme)

Ca 21.83+0.15 F 4.14+0.05
Mg 3.62+0.09 Ac 22.80+0.17
Zn 4.38+0.06 cr 45.56+0.54
Mn 0.20+0.03 NO, 0.85+0.04
Al 4.55+0.25 Br 0.51+0.02
Cu 0.17+0.02 NO; 236.41+5.40
Ni 0.09+0.01 HPO,” 180.22+5.25
Cr 0.69+0.12 S0,” 0.8340.11
Pb 0.33+0.02

Cd 0.01+0.005

Se 0.28+0.03

CEIAD B HIRTITERA. PM,s . (IR E Zns0. LA R E ZnS0,
H, KEERME B/ NIIERAENNE, BEMNIBEFT XI5
R B4R B BRZRA,

E2 PM,sfZn* £TIES/ N EIEASHNENR (HEZRE, X10)

Figure 2 Exposure to PM,s and Zn*" induce changes of lung
morphology in mice (HE staining, x10)

3 100
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#: 5pPm,s 2848LL, P<0.05 ; A @ SIEKE zns0, AL, P<0.05,
E 3 PM,s#Zn* 2B FS/) B RERH TS
Fifi B EREERY T 1L
Figure 3 Exposure to PM,s and Zn*" induce changes of lung
inflammation score and mean linear intercept in mice
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Figure 4 PM,s and Zn** exposure induce inflammatory lung injury
In mice
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