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Effects of short-term air pollution exposure and physical activity on neural damage in the
elderly QU Rongrong, SUN lJiaguan, SUN Beibei, WANG Ya, AN Zhen, WU Weidong, SONG lie
(School of Public Health, Xinxiang Medical University, Xinxiang, Henan 453003, China)

Abstract:

[Background] Emerging evidence has shown the damage of air pollution and the benefits of
physical activity to human health, and the effects of air pollution and physical activity on the
nervous system need more research.

[Objective] To explore the effects of short-term air pollution exposure and physical activity on
neural damage biomarkers in healthy elderly.

[Methods] Using a design of panel study, physically and mentally healthy retired employees
were recruited from Xinxiang Medical University, and were followed up five times regularly from
December 2018 to April 2019. The demographic characteristics and physical activity information
were obtained by questionnaire, and the weekly physical activity level was calculated according
to intensity and duration of physical activity. Biomarkers of neural damage in serum were
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measured, including brain-derived neurotrophic factor (BDNF), neurofilament light chain (NF-L), neuron specific enolase (NSE), protein
gene product 9.5 (PGP9.5), and S100 calcium-binding protein B (S100B). Air pollution data (including PM, s, PM,,, O,, SO,, CO, and NO,) of
the follow-up period were collected. Generalized estimation equation was used to analyze the association of air pollution concentration
and physical activity level with the concentration of neural damage biomarkers.

A total of 29 volunteers were included in the study, with an average age of (63.515.9) years; there were 11 men accounting for
37.93%; more than half of them (62.07%) received above junior middle school education; the mean physical activity level was (80.23+
54.51) MET-h-week™. The daily average concentrations of PM, 5, PM,,, Os, SO,, CO, and NO, during the study period were (68.27+60.98)
pg-m>, (130.57458.71) pg'm™, (36.86+13.89) pg-m>, (17.86210.59) pg-m~>, (4.94+1.34) mg-m~>, and (50.83+8.03) pg-m~>, respectively.
The average serum concentrations of BDNF, NF-L, NSE, PGP9.5, and S100B were (139.12+46.71) ug-L'l, (402.60+183.31) ng~L‘1, (11.26%
10.32) ng-L", (14.32+13.57) ng-L™", and (127.57+41.74) ng-L™", respectively. The results of generalized estimation equation showed that a
higher concentration of PM, 5 or O; was associated with increased serum NSE (OR=1.359, 95%CI: 1.224-1.509, P < 0.001; OR=1.286, 95%Cl:
1.076-1.537, P=0.006), while a higher concentration of NO, was associated with decreased serum NSE (OR=0.692, 95%CI: 0.549-0.873, P=
0.002); a higher concentration of O; or SO, was related to the reduction of serum NF-L concentration (OR=0.855, 95%CI: 0.740-0.989, P=
0.035; OR=0.813, 95%Cl: 0.700-0.946, P=0.007); a higher concentration of NO, was associated with decreased PGP9.5 in serum (OR=
0.866, 95%Cl: 0.777-0.965, P=0.009); a higher level of physical activity was associated with increased serum S100B (OR=1.038, 95%CI:
1.003-1.074, P=0.034); and no significant association of physical activity level or air pollution with BDNF (P> 0.05).

Acute exposure to air pollution and high-level physical activity might affect the neural damage of elderly populations.
Specifically, particulate matter (PM, ;) could increase NSE, while gaseous pollutants (O5;, NO,, and SO,) could decrease NF-L and PGP9.5.

air pollution; acute exposure; physical activity; neural damage; biomarker
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Table 1 The levels of air pollutants and neural damage
biomarkers in elderly volunteers during study period

& (Variable) X s %IJ,\@ Py Py Py Bl
Min Max
TR
Particulate matter level
PM,5/(ug-m™) 68.27 60.98 26.17 31.33 45.88 48.71 189.29
PM,o/(ng:m~) 130.57 58.71 78.21 87.17 117.42120.63 246.08
SESREMRE
Gasous pollutant level
0y/(ng'm™) 36.86 13.89 18.96 28.79 32.50 42.96 60.92
SO,/(ug:m™) 17.86 10.59 10.33 16.46 18.33 20.08 26.42
CO/(mg:m?) 494 134 238 466 517 596 6.36
NO,/(ug:m™) 50.83 8.03 34.71 49.42 52.92 56.83 58.96

MR EYITERE

Neural damage biomarker level

BDNF/(ugL™) 139.12 46.71 123.00 175.00 191.00 203.00 672.00
NF-L/(ng-L”™) 402.60183.31 87.84 250.63 391.08 523.89 866.52
NSE/(ng'L™") 11.26 1032 032 3.17 7.28 17.18 52.05
PGP9.5/(ng-L"?) 14.32 1357 232 825 12.08 15.49 125.52
S1008/(ng:L™) 127.57 41.74 94.40 105.69 113.09 132.37 341.43
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P<0.001), RS HKER 0, 5 NSE REIEINHE *(0R=
1.286, 95%Cl: 1.076~1.537, P=0.006) , M X = R E KY

&R 2 EEEREMERGEDT

NO, 5 NSE /& £ & £ B X (OR=0.692, 95%CI: 0.549~
0.873, P=0.002) ; R KER 0, 5 NF-LIRERKS
*(0OR=0.855, 95%C/: 0.740~0.989, P=0.035) , X & ik
ER S0, 5 NF-LK E & B X (OR=0.813, 95%CI:
0.700~0.946, P=0.007) ; 3= REM NO, 5 PGP9.5 &
EREE A X (OR=0.866, 95%CI. 0.777~0.965, P=0.009) ;
BE 1k I5E/KFS 1008 (K ELE 115 % (0R=1.038,
95%Cl: 1.003~1.074, P=0.034) ; MK J1;ETN. 54
5 BONF X RBEREZIMABRITFEENX(P>0.05),
IR 26

SR MERRY GEE HEILLR

Table 2 Generalized estimation equation model results on influencing factors of neural damage biomarkers in elderly volunteers

BDNF NF-L
S (variable)

NSE PGP9.5 $100B

b OR(95% Cl) b OR(95% Cl)

b OR(95% Cl) b OR(95% Cl) b OR(95% Cl)

{K137EEh (Physical activity)

PM, s/ REE (PM, 5 level)/(ug-m™)
>45.88 (vs. <45.88)

PM, o REE(PMy, level)/(ug:m ™)
>117.42 (vs. <117.42)

053REE(0; level)/(ug:m™)
>32.50 (vs. £32.50)

SO RFE(SO, level)/(ug:m™)
>18.33 (vs. <18.33)

COMREE(CO level)/(mg:m™)
>5.17 (<5.17)

NO,REE(NO, level)/(ug:m™)

>52.92 (<52.92)

-0.009 0.991(0.963~1.020) 0.005 1.005(0.882~1.146)  0.159 1.173(0.942~1.461)
-0.019 0.981(0.962~1.002) 0.028 1.028(0.983~1.072)
-0.002 0.998(0.964~1.032) -0.100 0.905(0.781~1.047) -0.147 0.864(0.681~1.096)
0.040 1.041(0.980~1.105) -0.156 0.855(0.740~0.989)" 0.252 1.286(1.076~1.537)"
0.005 1.005(0.942~1.073) -0.207 0.813(0.700~0.946)" 0.045 1.046(0.853~1.283)
-0.013 0.987(0.939~1.037) 0.057 1.058(0.982~1.140)

-0.005 0.995(0.864~1.145)

0.035 1.036(0.982~1.094) -0.045 0.956(0.831~1.099) -0.368 0.692(0.549~0.873)" -0.144 0.866(0.777~0.965)

0.016 1.106(0.887~1.164)  0.037 1.038(1.003~1.074)"

0.307 1.359(1.224~1.509)" -0.002 0.998(0.924~1.078) -0.024 0.997(0.945~1.010)

0.135 1.144(0.986~1.328) -0.019 0.981(0.981~1.080)

0.040 1.041(0.862~1.257) -0.003 0.997(0.952~1.044)

0.075 1.078(0.861~1.350) -0.005 0.995(0.946~1.047)

0.013 1.013(0.900~1.141)

0.016 1.016(0.998~1.044)

0.039 1.040(0.963~1.122)

[7£1*: P<0.05
[Note] *: P < 0.05.
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