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Effects of short-term exposure to PMj, on fasting plasma glucose and blood lipids. HE Ying-qian, WANG Min-zhen", ZHENG
Shan, ZHAO Ya-nan, ZHANG Lu-lu, LIU Jing, BAI Ya-na (Institute of Epidemiology and Statistics, School of Public Health,
Lanzhou University, Lanzhou 73000, China). China Environmental Science, 2022,42(6): 2911~2920

Abstract: This study was designed to explore the effects of short-term exposure to PM;, on fasting plasma glucose and blood lipids
in population with different glucose metabolism levels based on the platform of "Jinchang Cohort". The pollutant and meteorological
data in Jinchang city from 2011 to 2017 were collected. Individual exposure levels were estimated by the nearest neighbor model.
Generalized estimating equations were employed to analyze relationships between PMj,, blood glucose and blood lipids. The
exposure-response relationship curves were drawn by generalized additive mixed model. For every IQR increase in PMy,
concentration, it was found that FPG, TC, LDL-C and HDL-C increased by 0.58mg/dL (95%CI: 0.35, 0.82), 0.38mg/dL (95%CI:
0.25, 0.52), 0.44mg/dL (95%CI: 0.31, 0.57) and 0.34mg/dL (95%CI: 0.29, 0.40), respectively, TG decreased by 0.67mg/dL
(95%CI:-0.86,—0.47). With the increase of PM;, concentration, FPG, TC, LDL-C and HDL-C all showed an upward trend, while TG
showed a downward trend. The adverse effects of PM;y on blood glucose and lipid indicators were greater in male and elder people.
Findings suggest that PM;, was associated with changed fasting plasma glucose and blood lipid levels among population with
different blood glucose states. Male and elder people should pay more attention to personal safety protection.
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Fig.1 Geographical distribution plot of 4 environmental pollutant monitoring stations in Jinchang city and the residential addresses

of the research subjects
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Table 1 General characteristics of population with different glucose metabolism levels at baseline
Ak IE% LSS 2 BUHE PR P
. % 9512(54.35%) 3006(63.73%) 1432 (69.31%) 0.003
'y 7990(45.65%) 1711(36.27%) 634 (30.69%)
) 47.96+8.11 51.81+8.84 55.19+8.34 <0.001
<60 15055(86.02%) 3412(72.33%) 1253(60.65%) <0.001
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ifi 5 it g TG(mg/dL) 32.25+24.30 37.64+28.08 45.39+37.13 <0.001
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Table 2 Changes in blood glucose and blood lipids associated with an IQR increase of PM;, concentration

. i MR 1) 2 R R it
- change (95%CI) change(95%CI) change(95%CI) change(95%CI)
FPG
B 1 0.34(0.28,0.40)** 0.07(-0.04,0.19) 1.06(-0.29,2.42) 0.44(0.24,0.64)**
B 2 0.30(0.24,0.36)** 0.18(0.07,0.30)* 1.11(-0.12,2.33) 0.41(0.20,0.61)**
B 3 0.22(0.16,0.29)** 0.06(-0.06,0.19) 0.71(-0.68,2.09) 0.58(0.35,0.82)**
TC
R 0.58(0.44,0.72)** 0.69(0.44,0.94)** 0.50(0.05,0.94)* 0.64(0.52,0.76)**
iR 2 0.46(0.32,0.59)** 0.67(0.42,0.92)** 0.36(-0.09,0.81) 0.56(0.45,0.68)**
i 3 0.33(0.17,0.49)** 0.40(0.12,0.68)* 0.07(-0.44,0.57) 0.38(0.25,0.52)**
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Fig.2 Exposure-response relationship between PM;, and blood glucose and lipids in total population

100 200 300 400 500 600
PMyp(ug/m?)

TC(mmol/L)

TR 2 B 3

0 100 200 300 400 500 600
PMyo(ng/m?)

TG(mmolL)
°
g

0 100 200

PMq(ug/m?)

00 |

LDL-C(mmol/L)

02 |

04 |

HDL-C(mmol/L)

0 100 200

300
PM,¢(ng/m?)

400

500 600 0 100

200 300 400 500 600

PMyg(ug/m?)

B3 PMyo 55 OB IE 3 AR AURR R I 7 22 S b 0K R

Fig.3 Exposure—response relationship between PM;, and blood glucose and lipids in normoglycemic population
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Fig.4 Exposure-response relationship between PM;gand blood glucose and lipids inprediabetic population
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Fig.5 Exposure-response relationship between PM;, and blood glucose and lipids indiabetic population
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LDL-C A1 HDL-C 437l 71 0.58mg/dL(95%C1:0.33,
0.83) » 0.22mg/dL(95%CI:0.08,0.36) . 0.19mg/dL
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Table 3 Changes in blood glucose and blood lipids in different subgroups associated with an IQR increase of PM;, concentration

o MU IE B PR T3] 2 ROk PR Gt
change (95%CI) change(95%CI) change(95%CTI) change(95%CTI)

FPG

Sk 0.13(0.04,0.22)* 0.01(-0.14,0.15) 0.84(-0.83,2.51) 0.58(0.23,0.92)*

7 0.32(0.22,0.42)**" 0.32(0.08,0.55)*" 0.29(-2.11,2.69) 0.54(0.26,0.82)**
<60 % 0.19(0.12,0.27)** 0.01(-0.12,0.14) 0.09(-1.63,1.80) 0.58(0.33,0.83)**
>60 % 0.36(0.14,0.58)* 0.38(0.04,0.73)*" 2.40(0.09,4.70)* 0.65(—0.07,1.37)

TC

B lcs 0.26(0.04,0.47)* 0.47(0.14,0.80)* 0.16(-0.41,0.73) 0.37(0.19,0.54)**

Eacs 0.42(0.18,0.66)** 0.14(-0.42,0.70) -0.23(-1.30,0.85) 0.42(0.20,0.64)**
<60 % 0.20(0.04,0.37)* 0.26(-0.05,0.57) -0.16(-0.73,0.4) 0.22(0.08,0.36)*
>60 & 0.92(0.39,1.44)*" 1.05(0.30,1.80)* 0.48(-0.61,1.57) 0.96(0.56,1.36)**"

TG

B lcs -0.69(~1.03,-0.36)**" -0.91(-1.44, -0.39)** -1.66(-2.71,-0.61)* -0.80(~1.08,-0.52)**"

g8 -0.39(-0.62,-0.16)* -0.66(-1.28,-0.03)* -0.97(-2.38,0.45) -0.40(—0.63,-0.18)**
<60 % -0.61(-0.84,-0.39)** -0.98(-1.44,-0.51)** -1.70(-2.72,-0.67)* -0.76(—0.98,-0.55)**
>60 & -0.26(-0.81,0.29) -0.19(-1.1,0.80) -1.29(-2.96,0.38) -0.44(-0.93,0.05)
LDL-C

B lcs 0.37(0.17,0.57)** 0.49(0.17,0.82)*" 0.58(0.06,1.09)*" 0.51(0.35,0.68)**"

g8 0.34(0.13,0.56)* -0.08(-0.67,0.51) -0.77(-1.68,0.15) 0.27(0.07,0.47)*
<60 % 0.15(-0.01,0.30) 0.11(-0.21,0.42) 0.21(-0.33,0.75) 0.19(0.05,0.32)*
>60 & 0.57(0.10,1.03)* 1.20(0.51,1.89)**" -0.11(-1.00,0.79) 0.66(0.31,1.01)**"

HDL-C

Uik 0.37(0.28,0.46)** 0.24(0.12,0.36)** 0.37(0.17,0.58)** 0.35(0.28,0.41)**

Lk 0.33(0.22,0.43)** 0.25(0.06,0.44)* 0.18(-0.18,0.53) 0.30(0.21,0.39)**
<60 % 0.31(0.23,0.38)** 0.23(0.12,0.34)** 0.32(0.11,0.53)* 0.30(0.24,0.36)**
>60 % 0.43(0.24,0.61)** 0.26(0.03,0.50)* 0.36(0.02,0.70)* 0.39(0.25,0.52)**

TR IR 22 R 2BE 3% P<0.05,%* P<0.001,": 020 1] 22 347 B it 2% 3% 3. change: PM oWk [ -4 11— /MQR, FPGTC, TG LDL-CHIHDL-CAF{L 1 5.

3 Wit

AW ST LA 4 B BA BB N BE 5T 5, R FH 4 1)
WFIUIE R T PMyo K28 55 ) 5 1R A ORIk
A NBE RS AL AT 258l H b 5 FPG. TC.
LDL-C J¢ HDL-C 2 1EM G, 5 TG 2 AHK, 5 A
>60 % # 5y AL .

3.1 PMy Al SECNRE OB AL /KPS

T [ — T T I 2 A B (R 52 50305 35 9, PM
WS REE N 100pg/m’ FPG 14111 0.11mmol/L (95%
CI: 0.07.0.15)°L Bk ¥ Lifelines B\ %1 #F 77 45 5 4
7, PM o e FE 5 FPG /K P T fak 2 AH ORI 13 5 AR
FUEE ] — B B — TR ,PM o B3 i — A

IQR, TG T}& 2.96mg/dL(95%CI1:-0.07,5.99), HDL-C
&S 0.90mg/dL(95%CI:-1.46,-0.34)>* Ji] 5 45 4% &+
() — J5 A BAIF 502 W, 4 R iR FE 1K) PML 2 R 3 3
TC 1 LDL-C F} &, {8 TG #1 HDL-C B A7 i —
T 4 iR, U E R EN(AQD S TC.LDL-C
TG 2 53 A, 5 HDL-C 2 A7 50 Lt 57
T 0 14— T30 [F g BA S F 7 % R, PMLy g H 3 5 R
fifi FPG T 0.30%(95%CI:0.15,0.45),LDL-C T}
2.32%(95%CI:2.15,2.49),TG JI & 0.23% (95%CI:
0.02,0.42),HDL-C % 1.13%(95%CIL:-1.23,-1.03);
{HE2E#EE T PM,o 5 FPG. TG.LDL-C A HDL-C
2 ) AT SR — 350 )L B A D AR I BT R
i,PM,o 5725 TC. HDL-C 7KV 5 1EAH 8 2558
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MY LDL-C M TG ZIaf 53 1F 1] 5%
P L FRFSEAE TC 5 LDL-C HIAEfkia#h b 54
W9 45 3 — %5 TG 5 HDL-C HIAS AL A7 1E 25 5.

235 Y T BOURE A G $5 bR SR I AR 2
MU AN o031 28 (H A WF 5T 42 7 LU JLRF AT R
(R A%, — BB 5T 3 I RN 25 SR 45 5| ke ROE
SNE SR Y  Re S A R Al T S e Y 2R 4K
UK BRI R A8 Ak, B 26 2 Bl AR AR 25 5L AN
o B O30 S RIE 5 th o I AR A e iA AT g
I PR DNA HJEHE RS g 1 v P i 5 380 5 0 1)
DNA FF Ak, AT 526 i S5 Qg 5 9 S i 243,
3.2 A[RNMCBEAR B IR A4 IR 2R e PR AR PMy,
T 8 SN ATAE 2 5

NIV 8 IRk SRS EJERIIR SN PNt
PM, o 2 5 Xof LB A% IR i B 3401 52 1 B DR s 1 3
NHEH PMyo 5 FPG JC ORI PRI AT PM o %)
FPG . TG Al LDL-C % M ¥ T 48 i 2% &
X;NHIS-NSC BAFIHF57 £ B% PM, s B F& X% FPG
o LDL-C /K5 & 1) FPG #l LDL-C S4WIE4E
TR HAESRRIERE T PMys 5 FPG HI
LDL-C 7KV~ Y 25 AH DG ] 2 DR A PR i 40 B v
PRIVG NAEAFAE AN R FEBE A i 5 T A 35 L, AT
XoF AR B R (1) UK P BRI
3.3 PHERIEZE N TR

GIPE =60 & F T 5 Z 3| PMyo WA KL%
i FH 2 BA BT 7 meta 2047 485 R o, K 2 T8
AT Lo 2 OB BRI R s T S R
R E— DU 50 45 J 3R W1 70 22 47 R rh 28 <05 e x)
LI 7 VS5 (10 5 0 o O S P TR o e W,
RSB BE N PM 5 TC. TG HI5EHEL,PM,,
5 TG Al TC HIFPEAE 5k 5 5] Sorensen 20
BT R IR, LE AR RN 531 43 2 43 H 1, PM s X TC 11
S AT 2 . v R DL, DR ASR ) 2 i 5 AN [
S R0 N ARE TR 52 M A7 10 S T 1. 59 MR AN R A A
57 2 ) e A L S S 2 W PR R
TR BONEE . SR B X RE TR A
B RAEANE A D BN A5 b S TN B
2 e, T N T A 38 B AT 39 0 i 36 2, 76 A6 [ 17
INBEIRFE N R I35 83 16 il 4L SO0 S50k 490 1) %% 55
KPS i AR TR (R 2 B e AN TR A, Ak 3
I3~ OIS 5 P UK 2 0 £ 2 1, TR L B 5

52 B2 5 Y L AR, R B s At 25 2%
5 AIE BE 1] 482 5% 0 25 <75 Yo 0 100 it R 20 1, 1T 90 42
IR AR N IR e i B 25 0R, B 8T AR R4S A
TP 3R, AT R4 ) 2= /<35 Bk afu g R it b
AR AT 1.
3.4  JEPRME

JUAE AHIFFUIE T RAE A BA S A E R0 o 1)
#a T KA PMyo X AR AN AL 5, R B T4
BT 25 SR ABATIAEAE — 38 1) JR BRAE, 27 5, R A
AN PM,s 55 O 11 TR % R 38 LU DR R 28 /<05 e 5
T AC A 1) S B 2, A 2 B8 N TRF 4L 50 O s 11
o, FUR AR AN A 2 Sl W) i 0 P 2 A
KAV SRVPAN AN A 5 5 7K1, G2 I it T AR PR 455 R 55
AT B R IORE ) 55 5 1X 1T fiE 320 PM o I U,
WARA, 75 B4 R OR St — 20 IO 9% e S R AR
WF AL T W A0 TR A% IR 3 (R AT A7 AE — S8 e v Al
IR AR TR AR ARG SRR « S AH JGT5 YL R g

B,
4 i

4.1 KA PMyo BESEIN—AN DY oA 25 ie) o, o] 5 30
MABE FPG. TC. LDL-C M HDL-C 7357
0.58mg/dL. 0.38mg/dL. 0.44mg/dL 1 0.34mg/dL,TG
FEA% 0.67mg/dL; LA IEH AH#F FPG. TC. LDL-C
K HDL-C 43 %l 7F & 0.22mg/dL . 0.33mg/dL «
0.38mg/dL 1 0.36mg/dL, TG &1 0.55mg/dL; 4 KI5
AU TC. LDL-C M HDL-C 43 %7t & 0.40mg/
dL. 0.35mg/dL ! 0.25mg/dL, TG [%f% 0.85mg/dL;
BE PR N #E HDL-C Jt i 0.34mg/dL, TG FFAIK
1.65mg/dL.

4.2 PR SRR I o i 5 R R, T T RE>60
% R PM o 2 56 55 A HURK.

4.3 JRFE-IRN KR MRS PM AT
51, FPG. TC. LDL-C }¢ HDL-C £ T34, TG £
T B TR I, I SRR B DR AP R B el e
XF AR [0 e 5, BRI 5 2030 A SR IR R s
RAAEEZ N
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