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0.012 ~ 0.119 736 =433 logistic B35 1 B 7R, 2,,PAHs &R EH H IR EIAFINEER IR
(MC) BI RS Bz B 95%C R RELHR 2.635(1.085 ~ 6.398) &, TN 2 Bix, M3
BDNF 7K £ 2 PAHs SIAFITHEERE IS Z B R B E =, 7E PAHs BUAFITHREPE R X fa A,
45.50%52 F BDNF 7K F[EET S8,

[Z5E] FBIPTI3R PAHs 7KF5 MoCA 1§53 27118, B PAHs FIREE I FE{RIM 3R BDNF 7K
TS SIARILREFERS.

FKHHE  BMFER; AREKA  INAER ; R HEEFRRF ; PR

Mediating effect of serum BDNF level on association of occupational PAHs exposure with
cognitive impairment in coke oven workers WANG Xin, ZHANG Hongmei, SONG Zhanfei, LI
Yangyang, MIAO Huide, ZHAO Tingyi, ZHANG Zhiyan (Department of Environmental Hygiene,
School of Public Health, Shanxi Medical University, Taiyuan, Shanxi 030001, China)

Abstract:

[Background] Long-term occupational polycyclic aromatic hydrocarbons (PAHs) exposure is an
important risk factor for cognitive impairment. At the same time, it can also cause a decrease of
brain-derived neurotrophic factor (BDNF). However, it is not clear whether BDNF plays a key role
in the cognitive impairment of workers caused by occupational PAHs exposure.

[Objective] To analyze the correlation between the levels of PAHs in the plasma of coke oven

FEiEE I
Selected article

90¢e

DOl 10.11836/JEOM21370

EE&WA
EXRBEARFEESME(81973093); LLFEE
BFEANREHENIFAEBIINE (2019028)
LR SEFRELCIF I E (201802061) ;
WL EEIEEF A RRHERmE(2017-
059)

EEEN
F2(1996—), 5B, M4,
E-mail: wnwx_123@163.com

BiEEE
FKLTHS, E-mail: hm.zhang@sxmu.edu.cn

e
FFE AR
Weks B ER
REABH

XEHRS 2095-9982(2022)03-0315-08
HESDHES R135
XEiTER A

»31A

T8, KO, REB %, F. MEBFRESE
ERRAFAKFESHFRRVREES &R
T AAHTHEERERG K EX R BY R RRL [)]. IR
BS5IRVEY, 2022,39(3) 1 315-322.

PR R

www.jeom.org/article/cn/10.11836/JEOM21370

E3REX
TR
2021-08-18
2022-01-12

Funding
This study was funded.

Correspondence to
ZHANG Hong-mei, E-mail: hm.zhang@sxmu.
edu.cn

Ethics approval Obtained
Competing interests None declared
Received 2021-08-18

Accepted 2022-01-12

» To cite

WANG Xin, ZHANG Hongmei, SONG Zhanfei,
et al. Mediating effect of serum BDNF level on
association of occupational PAHs exposure
with cognitive impairment in coke oven work-
ers[J]. Journal of Environmental and Occupa-
tional Medicine, 2022, 39(3): 315-322.

» Link to this article
www.jeom.org/article/en/10.11836/JEOM21370

wWww.jeom.org


https://doi.org/10.11836/JEOM21370
mailto:wnwx_123@163.com
mailto:hm.zhang@sxmu.edu.cn
www.jeom.org/article/cn/10.11836/JEOM21370
mailto:hm.zhang@sxmu.edu.cn
mailto:hm.zhang@sxmu.edu.cn
www.jeom.org/article/en/10.11836/JEOM21370
www.jeom.org

316 #445-5723L&% | Journal of Environmental and Occupational Medicine | 2022, 39(3)

workers and cognitive impairment, and to explore the possible mediating effect of plasma BDNF level on the relationship between PAHs
and cognitive impairment.

A cross-sectional survey was carried out to select 138 pairs of workers from a coking plant (exposure group) and an energy
plant (control group) in a large enterprise in Taiyuan, and the matching variables included age, education level and smoking status. The
basic data of the workers were collected by questionnaire. The cognitive function of the workers was assessed by the Montreal Cognitive
Assessment (MoCA) scale. Fasting elbow venous blood was collected, the plasma concentrations of 16 PAHs were determined by high
performance gas chromatography-mass spectrometry (GC-MS), and the plasma concentration of BDNF was detected by enzyme-linked
immunosorbent assay (ELISA). Multiple linear regression model was used to analyze the relationship between 12 PAHs levels in plasma
and MoCA scores, and Bootstrap method was used to analyze the mediating effect of BDNF in the relationship between these two
indicators.

The average (x + s) age of workers in the two groups was (48.46+5.04) years, the length of service was (21.45+9.78) years, and
58.7% of the participants reported their education level at secondary vocational school, high school, and above. The median level (25th
and 75th percentiles) [M(P,s, P;s)] of plasma Z,,PAHs concentration of workers in the exposure group [20.937 (9.454, 38.387) ug-L""] was
significantly higher than that of the control group [9.997 (4.952, 23.770)ug-L™"] and the MoCA score (22.82+2.38) of the exposure group
was significantly lower than that of the control group (24.60+5.67) (P < 0.05). The plasma BDNF showed no significant difference between
the exposure group [(29.99+9.80) ug:L™"] and the control group [(31.48+9.09) ug-L™](P>0.05). Taking plasma PAHs as independent
variable and MoCA score as dependent variable, after adjusting selected covariates, the results of multiple linear regression model
showed that the MoCA score changed by -0.020 (95%C/: -0.035 - -0.005) for every 1 ug-L™ increase of plasma %,,PAHs. Low (< Ps;),
medium ( P;;~Ps) and high (> Ps) dummy variables were set according to the intertertile boundaries (8.31, 23.76) pg-L™ of the plasma
level of 2;,PAH of the workers. The change of MoCA score in the high concentration group versus the low concentration group was
-1.167 (95%Cl: -1.866 - —0.467). The MoCA score changed by 0.066 (95%C/: 0.012 - 0.119) for each 1 pg-L™" increase in plasma BDNF
level. The results of dichotomous logistic regression analysis showed that the risk of cognitive impairment in the high concentration
group was 2.635 (95% Cl: 1.085 - 6.398) times higher than that in the low concentration group. The results of mediating effect analysis
showed that plasma BDNF level was an intermediate variable between PAHs and cognitive impairment, and 45.50% of PAHs-induced
cognitive impairment risk was mediated by reduced BDNF level.

The level of plasma PAHs in coke oven workers is negatively correlated with MoCA score, and PAHs may mediate cognitive
impairment by reducing plasma BDNF level.

polycyclic aromatic hydrocarbons; gas chromatography-mass spectrometry; cognitive impairment; brain-derived neurotrophic
factor; mediating effect
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5 BDNF 2 £ 148X, B BDNF AJAER PAHs B9—
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(XUM) , B=0.10, {RIEFREELLBIRALIT RR 1B, ITEHEE
AERE 102 N\, BEIAFESEEMIIIFGER
ATREEF, RAHTE 138 W TARNREARITR,

ANFREN: ERERI, £ 23%5 U £, TR
1F R E; REFUFEEEM 2.5 km LMY EXIE
X, R AREHZZBMNERE . WRAR LA
RN, BERELD 3 NMAREIEN, BRI M4
1EAR PAHs, HEFRITEZD: 1) AIRE BB 2 MMIAKITIEERY
EBEIRE; 2) Al B AT MMIAINEEN 2 514 &R
HEEE; 3) BB EMIANKINGE, SREB XN
BRI PESE,; 4) BERENERIZHT @S
A ARERE, 5) 1 The1 2 ANRBAAETFINERE
RAEMEBERKINEELYE; 6) 1 A1 2 AALHME
AEFLTHE, IFERBEHBER, KESBH L
RN, NRE FEUFABEKBEZHEEHA
FERE. ML TANRRIAKINEELE E R AR
RAXEBIUAERAKZEZFCEZRSHE(F
S:2019LL111)0
1.2 AERAE

XKABTEITHNRSASE, WEMRXNRNHER
AOZFE(HR Fie. BHEREE. BEEE). ™A
FEEIBRIE, OB Rl E(TR. ZMEEY
FafhE. MABGIPERSE) . AR DPARRBENR
B, WIRIE RS AARRME. ML URE 5 LA
F,S8EDRMA 1 Z)REE, BB RD ARIRE.
OBOGEEBYFULE, BAEL 3R WE, Hi
MEMNREERSERORE RAEREERYNE
FRMECR-B™Y) ; BIMNPBEREN RS Z D HIER
MIRSTER (AR MURIAER, &R-A™), ZERERNR
AR TEFR: RAMAED MR EEEEE AL,
1.3 IAFNTHEEIT(H

KASEFA/TRIARIFE(C5hR) (Montreal Cognitive
Assessment, MoCA) ER1T (4 ABFRVIARITNEE, Mz B
SK—S]1E, 8T B YBRFIISEIE—NUE
B, UREREEERE. EXREASATER
1TTheE. . AR IBE. HERES. EREZ.
E M7 7, MoCA 1§53 9 7 HNH; RIEEE XA
Cronbach's a REUHITIEE 7317, Cronbach's a REH
0.719( >0.7), Al IA A %8B N — B R EF o MoCA
Ba<2emE, FIENEE AKX I EEPE LT (mild
cognitive impairment, Mcl) ™,
1.4 EYVHREHNRESHKERE

WET ANFRETENFHKINL 4 mL, EDTA$T

5, BiLa B3, -80 °C RFEAF MK PAHs Kz BDNF
KRERNE, ZATNERERNREKTE, HERE
FREZFREY 50 mL, MERFP A B TIRE.
1.5 [0 PAHs ZEN

BRRXE™ AN M PAHs SRE, RAR-K
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1.7 FKirFERHR

IRMESHHHNELTEFEAHPIREER
T BNERAIEL M K58 25 75 B2 UE(Pys, Pys)
R DETER n(%) RiRo BIER N Epidata 3.1 2
1B, F3 SPSS 26.0 HITHRIT 2. BRMIES D HENE
LTSRN ¢ 105, IFIESHHVEIBEFE AR /R
RARSHNNK, PRTEFARHRILLIRAE
ER; ZELMREYAM logistic [B]Y393 47 PAHs /K5
MoCA &S 73 B K BX . TN 73 47 K A3 SPSS 26.0 A
B9 Process DT, ITHIRER 4, RBRERLEE
S HtE 4000 /X BY Bootstrap JEFITH N ERAKRIEE]
IFREHITE 5% B EX (8], ThRERAIEA R,
FRERIT 2R ARG, 103K a=0.05,

2 #R
21 B|EHSHRATAERER
EILES 7 &8 XRRE. RRERE, mEATA
iBl{A E 35 #(body mass index, BMI) , T8, TEIE N,
YEIRIER, SHIE. BE R RERE R, SRR REER
MEHERRRNERIERITFENX(P>0.05)(F 1);
MATARPEIBTKE. RAREMERBRERE
FRiTFEN(P<0.05), IBREREEMHE K MR 4)
BBRKIEEER.
22 REASIIEELAT A PAHs BEKTFHILLIR
FZAMTPE 10 F PAHs 1 HZETE 80% L L,
TR L M %2 F7E 2 Fh PAHs K 8 H R 7E 80% LU Eo
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Hh&EFH (a) & (BaA). JE(CHR). ZFF (a, h) B (DHA)
&z::# (g,h,i) 3t (BGP)4 M Bk B EE R A IR
F 50%, HFEQHFIR, REMRESONER
12 7 PAHs. Bk Z= (NAP) F B K F (1,2,3-cd) EE (ICP)
4, BREAT AMEHZ PAHs(2,,PAHs) LIRZESR 10 F
PAHs JKE B TXRA, ERYERITFERN(P<
0.05) (3R 2)o 2,PAHs5 & PAHs Z [B1fFTE 4R 4FHI4E
9@& (r=0.231~0.901, ¥4 P<0.05) o
2.3 BREASMBAT AIAINEERLLE

‘—55(1‘,5"’\ (ALLER, MoCA ER BN RBWMBHH, B
BAHTASD. A=EAITIIEE. 55, MREEN. &

ElZ9METFXRAE, ZRERITFRENX(P<0.05);
wa. RN EEHNZMEER(E 1A),

FRERTIR. MHWEE. RREFRRIE
HIRBERXEEARAERG, BEAEL 2. ATEH
‘TTIjJFJb\ ma. AR BE. HREN. EREZ E

BABYRTFNRAE, ERERITFERX(P<0.05); &
E%QHIAT_/EﬁjjJ: %XT,.\\,HIATZ%#(P>0.0S)

(El 1B) o MoCAR R E 72 5 ZTI S BB EERIFH
F* X Z(r 790.149~0.665, P < 0.05)
2.4 [T PAHs. BDNF 5 MoCA 1§43 E]HIX &

% M AHBIES F, Spearman B X DWW E R,
PAHs K5 MoCA S 53 £ H%X(r=-0.160, P<0.01) o
LI MoCA BN NNEE, s, ,PAHs BT E, BET th

, ZEAMEAIRBE S ERRKE, MEF
3,,PAHs BHENN 1 pg-L™", MoCA 183F&(% 0.020 73(K 3),
¥ T AM3EAF 5,PAHs K SFE B9 = 43 i #K 8] BE (8.31,
23.76) pg-L " AR, IEB =T E, ( < P,) REAN
B, H(Py3~Pes) « B > Po) MRELARNZELLMO)IS
fErb, 5 R KRB, BT TF 3,PAHs IR ES, SREH
MoCA 135 B%, H b(95%Cl) 79-1.167(-1.866 ~ -0.467)o
FZER MoCA < 26 IFFRRITIR K79 Ml LBFIFE mc
8, IEEMH T logistic BN ITLERKRE, BE T HE
25, M#EP 3,PAHs EREH L E Ml X FR2ER
FEELHRY 2.635(95%C/: 1.085~6.398) Z( &l 2A) 6

F AT A BDNFIRE N (29.9919.80) pgl™, 5
X3 HRZH BDNF 3K FE [(31.48+9.09) ug-L'] #8LL, ZR T
FHitFEN(P>0.05)(E 2B) BARAEHEDTE
R&KHB, 3,PAHs =R EH T A M %2 BDNF K F1KF
3.,PAHs KR A9 (P <0.05) (Bl 2C); BDNF &K E
2H( >33.43 pg-L™) T AHI MoCATE %) = T BDNF 17K
FE£A( <26.65 ug-L™) B9( P<0.05) , THRELH(26.65~
33.43 pg-L ™) SRKE AN MocA TER(E 2D),

K1 BBRAESWRAT AEMZERBINTEL
Table 1 Comparison of basic sociodemographic variables
between exposure group and control group

=4
R weRa =EA

= AORIFE Exposure

. . - Control group tX p

Sociodemographic characteristics (n=138) group

- (n=138)

/% (Age/years)(X t s) 48.50£5.02  48.50%#5.09  0.026 0.979

BMI/(kg:m™)(X £ 5) 24.77+43.41  24.70+3.22  0.221 0.825

s
/4 24.00 24.00 0.234 0816

Working age/years [M(P,s, P;s)] (14.00, 28.25) (11.00, 31.50)

N AYFZEE (Education level)[n(%)] 0.005 0.943
i 57(41.3) 57(41.3)

Middle school and below ’ ’
REFEH

Technical secondary school or 41(29.7) 41(29.7)
senior high school

A% LLE(Junior college and above)  40(29.0) 40(29.0)

FREJE T KT/ (ug-g ™ LAEFIT)

) . g 3.1047.40 5.9545.25 -3.573 0.001

Urinary cotinine/(ug-g”) (x £ s)

TR A (Smoking)[n(%)] 0.009 0.926
Z(Yes) 97(70.3) 97(70.3)

Z(No) 41(29.7) 41(29.7)

R5E(Drinking)[n(%)] 3.640 0.057
=(Yes) 66(47.8) 50(36.2)

Z(No) 72(52.2) 88(63.8)

YEIRIE )T (Marital status)[n(%)] 0.664 0.414
B & (Married) 134(97.1) 135(97.8)
KI&(Unmarried) 4(2.9) 3(2.2)

SHIEESRBRME/OR-E™) 1924 0.165

Fried food/(Times-week™)][n(%)] ’ :
1~2 123(89.1) 125(90.6)
3~4 15(10.9) 13(9.4)

fEHl & e M=/ R -ET) 2,005 0.367

Preserved food/(Times-week*)[n(%)] ’ :
1~2 120(87.0) 117(84.8)
3~4 18(13.0) 21(15.2)

BRI/ CR-FE )

Cooking 1.402 0.496

frequency/(Times-week™)[n(%)]
<1 35(25.3) 27(19.7)
1~3 28(20.2) 26(18.9)
4~6 11(7.9) 18(13.1)
>7 59(42.7) 61(44.5)

K AR Domestic fuel)[n(%)] 11.102 0.001
JES(Gas) 21(15.1) 23(16.7)

KRS (Natural gas) 110(79.7) 87(63.5)
F8 (Electricity) 5(3.6) 22(16.0)

EYBE 75 X (Heating way)[n(%)] 0.166 0.706
S {HBE (Central heating) 135(97.8) 132(96.3)

HAth(Other) 3(2.2) 6(3.7)

[F1ESTEAXLsRT, KA tRIG#HTHIN, PRT=H
%) R, RARFHIEIHITII
[Note] Continuous variables are represented as x+s and analyzed by
paired t test; categorical variables are represented asn (%) and
analyzed by chi-square test.
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K2 BEASWEAT A PAHs B2EKTFHILLIR [M(Pss, Prs)]
Table 2 Comparison of PAHs exposure level between exposure group and control group [M (P,s, P5s)]
SFEBLA( Control group) (n=138) FEE4H(Exposure group) (n=138)
PAHs LOD/(pg'L™) P p
W= /%  RE(Concentration) /(ug-L™) /% SR ( Concentration) /(ug-L™)

%,,PAHs 0.354 100.0 9.997(4.952, 23.770) 100.0 20.937(9.454, 38.387) -4.603  <0.001
{E¥F (Low rings PAHs) 0.107 98.6 9.382(4.110, 22.890) 100.0 18.871(6.264, 35.580) -3.625  <0.001

Z¥R(Dicyclic PAHs) 0.025 99.9 7.991(3.755, 21.380) 100.0 13.586(1.828, 27.420) -1.291  0.197

=¥R(Tricyclic PAHs) 0.082 91.3 0.589(0.186, 1.233) 98.6 3.287(1.361, 7.021) -9.065  <0.001
¥R (High rings PAHs) 0.274 98.6 0.759(0.551, 0.920) 100.0 2.224(0.943, 4.040) -8.176  <0.001

PYER(Tetra—cyclic PAHs) 0.041 75.4 <LOD(<LOD, 0.091) 96.4 0.193(0.054, 0.672) -7.144  <0.001

FIR(Pentacyclic PAHs) 0.127 86.2 0.165(<LOD, 0.292) 99.3 1.248(0.416, 2.105) -9.076  <0.001

73¥F(Hexamyclic PAHSs) 0.106 88.4 0.465(0.305, 0.641) 100.0 0.441(0.317, 0.676) -0.822  0.411
£5(NAP) 0.025 99.9 7.992(3.755, 21.380) 100.0 13.594(1.829, 27.420) -1.291  0.197
TEJ(ACE) 0.020 53.6 <LOD(<LOD, 0.046) 90.5 0.149(0.077, 0.243) -9.097  <0.001
fE(ACY) 0.022 50.0 <LOD(<LOD, 0.418) 91.3 0.978(0.397, 1.438) -6.459  <0.001
Z(FLU) 0.020 56.5 0.048(<LOD, 0.154) 82.6 0.392(0.070, 1.159) -7.580  <0.001
JE(PHE) 0.009 73.2 0.102(<LOD, 0.386) 79.0 0.829(0.062, 3.564) -6.750  <0.001
E(ANT) 0.011 74.6 0.017(<LOD, 0.036) 88.4 0.067(0.021, 0.261) -5.397  <0.001
SB(FLT) 0.007 73.9 0.014(<LOD, 0.041) 81.9 0.095(0.014, 0.382) -7.167  <0.001
EE(PYR) 0.011 51.4 <LOD(<LOD, 0.021) 79.0 0.060(<LOD, 0.225) -7.400  <0.001
EH(a)E(BaA) 0.023 15.2 <LOD 32.6 <LOD - -
J&(CHR) 0.023 7.2 <LOD 46.4 <LOD(<LOD, 0.034) — —
FFF(b) KB (BDF) 0.017 52.2 <LOD(<LOD, 0.053) 94.2 0.384(0.157, 0.783) -9.358  <0.001
K (k) B (BKF) 0.023 64.5 0.032(<LOD, 0.080) 935 0.400(0.107, 0.866) -8.827  <0.001
ZFH(a)EE(BaP) 0.028 65.2 0.049(<LOD, 0.141) 87.7 0.226(0.057, 0.449) -6.547  <0.001
ENZF(1,2,3-cd) EE(ICP) 0.051 88.5 0.458(0.293, 0.629) 99.3 0.411(0.282, 0.602) -0303 0762
Z %3t (a, h)E(DHA) 0.059 9.4 <LOD 21.0 <LOD - —
#3(g,h,i)E(BGP) 0.055 43 <LOD 28.3 <LOD — -

35 35
20 == SFH82H (Control group) 20 == 5§32 (Control group)

— § 54 (Exposed group)

— S5 (Exposed group)

CEl A BAEMDTEMHAABTO R, 8. BEIR. XKEE. RRRFERIER. MIRBEANEEEMAARTIO LR, . SWRALLR,

P<0.05,

[Note] A: Score comparison before introducing covariates between the two groups of workers; B: Score comparison between the two groups of workers

after introducing length of service, education level, preserved food consumption, and cooking as covariates. *: Compared with the control group,

P<0.05.

1 WRASZERAT AIAHINEERTUTSBILLER

Figure 1 Comparison of cognitive function scores between exposure group and control group
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7 3 3% PAHs & BDNF k¥ 5 MoCA 1§53 9% se4k 413 (n=276)
Table 3 Multiple linear regression of plasma Levels of PAHs or BDNF with MoCA scores (n=276)

ot e e S b(95% Cl) b’ t P
Model Dependent variable Independent variable
1 MoCA 2,,PAHs -0.020(-0.035 ~ -0.005) -0.147 -2.586 0.010
2 MoCA 3,,PAHs =R EE LB vs{FE SR EE 4 (2,,PAHS high vs low level group) -1.167(-1.866 ~ -0.467) -0.179 -3.283 0.001
3 MoCA BDNF 0.066(0.012 ~ 0.119) 0.140 3.412 0.016

[ 1RE 1 LU, ,PAHs NETE; REL 2 L 5,PAHs =M B R, 1,PAHs OREAFAXER; RE 3 LUM3E BONF KA BEE, FrEEE
MIhEEHA T, XHEE. RREHERER. BIRER. RIS TKE, BERIER. b: REVARES b fELEIREK.
[Note] Model 1 takes Z,,PAHs as independent variable; Model 2 takes Z,,PAHs tertiles as independent variable, and the low concentration group as
control; Model 3 takes plasma BDNF as independent variable. The covariates adjusted in all models are length of service, education level,
consumption of preserved food, cooking, urine cotinine level and sleeping status. b: Partial regression coefficient; b’: Standardized regression

coefficient.
8 50
2 40
6 T
=
«, 2 30
© T
% 20
2 “ 10
........ .I
0
<831 831-23.76 >23.76 IFPRLE SEA
!
PAHS/(ng:L™) Control Exposure
group group
50 40 @
- 40 30 *
=
g 30 s
< o 20
% 20 =
@ 10

=
o

<26.65 26.65-33.43 >33.43
BDNF/(pg'L™)

<831 8312376 >23.76
PAHs/(pg:L™)

GEIA: mM¥gd 5,PAHs (R E =40 OR {E/KF; B: P4E T A BDNF i
Exttt; c: T A% BONF K FBE 3,,PAHs I {4 ; D: T A
MoCA 5 FEIM3E BDNF KRB, *: 55E—IF4ALLER, P<0.05,

[Note] A: Changes in OR values of plasma 2,,PAHs in the low, medium and
high concentration groups; B: Comparison of plasma BDNF
concentration between two groups of workers; C: Changes of
plasma BDNF level with %;,PAHs in workers; D: Changes of MoCA
score with plasma BDNF level in workers.*: Compared with the
first subgroup, P <0.05.

2 I3 PAHs. BDNF 5 MoCA 353 EIHIX &
Figure 2 Relationships of plasma PAHs and BDNF with MoCA
scores

HED R, M3 BDNF KFES 5,,PAHs 2148
*( r=-0.173, P<0.05) o MoCA iF%3 5 1% BDNF 7KF
Z1IE#E%(r=0.305, P<0.05), ¥ BDNF {fE A E L 24
ANBE, hBERT, ZELMLOFRBEDFLERRK
BH, T A% BDNF RES MoCA S E1EHEX, TA
BDNF K180 1 pg-L ™, H MoCA 5531210 0.066 53
(P<0.05)(% 3),
2.5 HAMRLA

BEF 24 &R, TR TR A, TUE. #
BEE. BHAES R RIME. MIRMERMBIRERN

KAMEX 7 MVEFTENIBERT, LUME 3,PAHs
KERBTEX), ME BODNFKERFNTE(M),
MoCA RN AN B E(Y) HITHN KR D . LRI
7~ BDNF B PAHs 5 MoCA 153 KEXFIFR N TER (L
3)o Z,,PAHs XJ MoCA ¥ 73 BY & % [Z 9 -0.020
(-0.035 ~-0.004) , F7 34N /9-0.009(-0.191 ~ -0.002),
AR 45.50%. He AR PAHs (R E 1L 0
1 gL, MoCA 34 F# 1K 0.020 43, E A 45.50%52 i@
1T BDNF iR SLIAY,

b=0.102
(0.061 ~ 0.142)

MoCA
BIEMLY (Direct effects)

¢'=-0.011(-0.026 ~ -0.004)

PAHs — MoCA
Ij SR (Total effects) :I

¢=-0.020(-0.035 ~ -0.004)
CEIE® c. ¢\ a. b HRBFESE, DHIREK: ¢ /9 PAHs>MoCA HIE
@ Y3 &R £4; ¢y PAHsS>MoCA BY E 1% [0 V3 & #8; a & PAHs>
BDNF FUEIJIZER; b 9 BDNF->MoCA BIE]JTFREK,

[Notelc, c', @, and b are parameters of the equation; c is the total

a=-0.090
(-0.135~-0.045

regression coefficient of PAHs->MoCA; ¢’ is the direct regression
coefficient of PAHs->MoCA; a is the regression coefficient of
PAHs—>BDNF; b is the regression coefficient of BDNF->MoCA.
3 PAHs 2TEBUANTHEEFEIS I 2 haYiaES BB
Figure 3 Indirect and direct effects of PAHs exposure on
cognitive dysfunction

3 g

KHRED, SXTBAMEL, BEATAME
PAHs 7K 3875, BDNF 7K T BE, IAFITHEE T 73 P& 1K,
M2 PAHs 7K 5 MoCA 2493 2 8%, M3 BDNF 7K
5 MoCA BN E2IEMEX, BB —EFERR X
Fo TR 5 #7 R BE, PAHs ] AE 3@ 1T B& 1 M 3%
BONF ZKFENFINKTHREPERS . AR M AR RR A
FEJ9 PAHs BREIBUAFNINEERERS MG RIZE T &4
EREIES .
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BRI Z A REIKMERA PAHs FERIE =
( polycyclic aromatic hydrocarbons hydroxyl metabolites,
OH-PAHSs) BY7K 3K [ BR PAHs YR EBKTF, thE
XJ 3R PAHs KFERIRNIRE, BF MK F LN PAHs
SEREENER", B TRF OH-PAHs BIKFME,
32 PAHs 7K FREEIFHIRBR PAHs KEARE/K T,
KRR T AT ASMNE MR PG H RS TF 50%
B9 12 F PAHs B9 7K T, & TR Bk 2 (NAP) F BT X 3
(1,2,3-cd) EE(ICP) 9, BBBELA T AMEFHESK 105
PAHs K B FIBRA, SMEMRIRE—H ",

MoCAS5 B Z 8 W IREKEE
State Examination, MMSE) =2 B 81 IR AT 7ZBIIA
MRS HEE R, BXHKRA MMSE ERIFNEE,
Bl ERWNTEIANERERERNEERAS
1&, M MoCA 2R E R 7 A, M EIEM/RI%EEFH
FRURAFINEEPE IS BRI E 5 AR KA
MoCA EFRFITMIAKITHEE, KINER L4 PAHs BREE
ZEBEAHT A MoCA TEREMMEZ(b=-0.020,95% CI:
-0.035~-0.005) , tBERRZRRA, EEM T A MoCA
BOETIEELH(25.72 vs.26.40, P<0.001) , HEQVV 52
BEPAHs ST AINMIngEZ B EEHEXXERY,
S5ERMRER—H, ERARHAARBIRER, RIS
= PAHs RYEEIP T HINIAFNTHEE i, ™ EIEE S PAHs
HRBKERZTEXD?, L EHARIREY S 2R
REHNER—, RIF PAHs REZ SR AEIAA
eERERHNEERREE,

BONF EHMR A HE TSR 2 W, SEERER N
BREBLEE, AIE TE—RINESER, S58E
MNEE. DA E. MRMWREKSHA. K
e 2B IR hEEFE EEN EYF LY, K
RIARERKIE, MA T AMI PAHs KF 5 M 32
BDNF /KFEZBIfFEAEX K HR, BFE%E BDNF KFpE
18, MoCA 153 B FE K. A MIIREL FENS [z R £ (8]
BERHEXXR, —ERE LIBRTERENH,
N ABERTE A R P FITHGR IR T B VR
RILH, RAREI R 13RS BDNF BiEE
PAHs ZE& 1 MoCA 1§ RN EF, BIEEIFR T AER
ZET PAHs, AT BES|CIM %2 BDNF 7K %, BB T
A MoCA 1893 TB&, HIIIARITHEEPERS, AL —IN
HEBATIFF R ZREA, Ba ) LA MM A PAHs 7K 5 B 0
BDNF 7K. 22 )& 71 % BIE % (Mental Development
Index, MDI) 25118, Bl BDNF /K5 MDI #93 E1E
1%, REA PAHs BE AT REXT IR ) LRHAME LB~ &

(Mini-mental

RFF0m, B 52 RE Bl sE2 A8 ) LA M BDNF 7K %
B, SXRMRLER—K. LIt siSLRHR LI,
BE%& BaP FEFIEIGIN, B5TIELH/ )RR BDNFMRNA
REAFRRZHEEE N RIAMINEEHHEZ TR,
SR D, TFHE 17 RABA B RER 5
BaP 3, 8K 1 X, &4 3d, FREAESE 33 XM
¥ BNDF /KRR, F 3B IZThEE B Z B S5,
Pl E£5 R 19387, BDNF 7 PAHs B BUAXINEEFERS
SEFEIEENIER, B—HXBHNPNEF.

KA RBEI RN 72 4T, B/RIMZE BDNF 7K
& PAHs B EBUARINERRFPHNANTE, IRR
PAHs B 5 SIAMINEEMERS & £ BN EX RIEH T 1K
1B, R A RE RN A E T ABNEFRE R
B, 2. T ARBEME RN E . 2RHR
BEAXET PAHs B ESTAIHEEERIR M, H&
BEEIFEZAMTPEMEL HEERRW AL,
REMYUNER. RESERRNEM, XIEEGELE
MAFLEEEE R, AARRBENEIASHRS
%, TEGBARE PAHs 5T A INKIPERR 2 BFEER
RXR, BEEEMNTIARFE—FILIL,
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