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Analysis of mediating mechanisms of polycyclic aromatic hydrocarbon
exposure in hypertension among petrochemical workers
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Institute of Technology) , Harbin 150090, China; 3. Heilongjiang Institute of Labor Hygiene and Occupational
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Abstract; To investigate the mediating role of oxidative stress and inflammation in the relationship between
polycyclic aromatic hydrocarbon exposure and increased blood pressure, a study was conducted involving 746
petrochemical workers. Participants were selected and divided into normal blood pressure group and hypertension
group based on their blood pressure values. Ten mono-hydroxylated polycyclic aromatic hydrocarbons ( OH-PAHs)
and six oxidative stress biomarkers( OSBs) in urine were determined. White blood cell count( WBC) was derived
from workers’ blood routine examination results. The associations between urinary OH-PAHs, urinary OSBs,
peripheral WBC and blood pressure were analyzed by regression models, the roles of OSBs and WBC in the
relationship between OH-PAHs and blood pressure were evaluated by mediating effect model. The results indicated
that 2-hydroxynaphthalene (2-OH-Nap) and 2&3-hydroxyfluorene (2&3-OH-Flu) levels in hypertension group were
significantly higher than those in normal blood pressure group( P <0.05). OH-PAHs were significantly correlated
with 6 OSBs(P <0.001). For each unit increase in concentrations of 2-OH-Nap and 2&3-OH-Flu, the peripheral
blood WBC increased by 17.0% (8 =0. 170, P =0.002) and 23.3% (B =0.233, P <0.001), respectively.
Additionally, for each unit increase in urinary 8-iso-prostaglandin F, (8-PGF,,) and peripheral WBC, the risk of
developing hypertension increased by 6. 16 times (R, =6. 16, P =0.031) and 27. 8 times (R, =27.8, P =
0.018), respectively. The relationship between urinary 2-OH-Nap and diastolic blood pressure was partially
mediated by 8-PGF,, and WBC, with a mediation ratio of 21.0% and 37.0% , respectively. Only WBC partially
mediated the effect of 2&3-OH-Flu on blood pressure elevation. In conclusion, polycyclic aromatic hydrocarbon
exposure among petrochemical workers primarily increases the risk of hypertension through the induction of
inflammatory responses.
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BE A TR N TR HERE , J5hhn T R 2
o, SFECA AL A 77 B P ) 2 35 05 K2 (polyeyclic
aromatic hydrocarbons, PAHs ) {9 HERL R3S i, A
RN KR53 PAHSs 840 (5 3% P450 <5 AL 35
¥t PAHs ( mono-hydroxylated PAHs, OH-PAHs) , £
B PR HE T W R [ ] 1
(BaP) LABHATE X 280 RE RIS RE, @it &
R 2 8 B0 A BIR" . WATR AP %
B, PAHSs AY.Co I 58 75 PF 2 5 B0 T8 R0AF R R
AT TN TH BT B 8 T SRR 5% 5 AR Il
FhE 7 5E5E AFEA L, AL RE PAHs P %
B KA AE B X — 4R B AR PR OH-
PAHs 7K -5 1fiL R i G PERF 58 45 A0S 2Z i i AF
GERI, PRI 2&3-OH-Flu /K- Tt &5 7] g2 15 &
AL TN R IR (GBS R R 2 — , {H PAHs 25 7
AL 1 T 2 XS S g v FE LT AT A

W I, PAHs % 58 23 5| B AR 1 2040 0
FIJHE" . PAHs {EAR AR OH-PAHS i1 72
o A BT PR A i BE, X DNA i A
JR AL - i R AR 5 1 A RE RN
AL N TN S SN 5 00 ML A5 0 2 i it A 4 D A
MR R, A EAT S PAHs B 2 7 1
AR 5 E Sy i A 5 | kS il e 7K P2 4k . DNA
it br &Y 8- BB 4 5 (8-hydroxy-2'-
deoxyguanosine ,8-OHdG ) g Fiid A b br &) 8-+
HiFI IR E F,, (8-iso-prostaglandin F, ,8-PGF, ) # 1F
SRy A P RS0 0 R (E s A R T i 4
TET S AL SR AL 58 10 7K -1 AR S DL SR e VAR
A TR, 7 BRI 6 B A I I
kR (oxidative stress biomarkers , OSBs ) 14k
JEL I 40 it 3185 ( white blood cell count, WBC ) 7K,
PRI AN BN R AE /2 A5 7E PAHs 2268 5 1ML ¢ &R
HOR AR, S A A TGO I8 5 s 1) 0 T
Bl P HE R AT A

1.1 MRIHR

PIRIE AR e a e A T AR 42,
PERRAE T B AL P2 400 TAE 3 a LAY 746 44 42 (6] 4
EN G FF R 5T, Hor, 80. 6% A 3 %, SF- ¥ 4F i
(46.6 £7.9) % , KWL RBILITAESE R B
TEPRZE D1 S e (L5 . HLJ2H-2020-15 ) , #f
mn R FHEE 24 50 #T
1.2 HRAZE
1.2.1  FEF B A R e BRI AG 2 21

AAL T NS ARG B AR VX

GEARNEOL (P M FIAR RS ) AL 2 8 20 (T
VEZETR) A TR R s Qe Wy i R ) % IR
GBZ 188—2014 WUk i BE i 7 £ A B ) B9 2K,
BRGNS
IANE M WBC, REFFEXT R, Hor Pl (systolic
pressure ,SBP) <140 mmHg (1 mmHg =133.322 Pa) Fll&}
7K (diastolic pressure, DBP) <90 mmHg A9 T. A A 1E
HIMEZH ;SBP=140 mmHg F1( ) DBP =90 mmHg ]
TR MR milEg3E 270 A, H 72 A
21 PR A 12 W £ i IR 996 I 4 32 15 LR R YT
1.2.2  JRWEH OH-PAHs 1 OSBs &

K50 mL JCRRPRARRARTE B A6 TR s
JERAS T PRIBRE &, R RHRTESC IR 2, - 20 CIRAF,
OH-PAHs AL B J5 ¥ AL & 70 B 7 ik BAR AR S
FICHRL 15 |, AR R WORE &, 2o Tl A AR IR B0 ik
B WA EHROPEEBE SRR, EF 2
0.5 mL, & H i ROBCH (L - = DU i ik
I 22 PR 10 Fl OH-PAHSs, H AR 56 1-5%
F£ Z% (1-hydroxynaphthalene , 1-OH-Nap ) | 2-¥% 5t 2§
(2-hydroxynaphthalene, 2-OH-Nap ). 2-¥% % 7j
(2-hydroxyfluorene ,2-OH-Flu ) 3-8 %& %75 ( 3-hydroxy-
fluorene, 3-OH-Flu ) |, 1-¥8 3& JE ( 1-hydroxyphenan-
threne, 1-OH-Phe ), 2-¥% 3£ JE ( 2-hydroxyphenan-
threne, 2-OH-Phe ) | 3-%% 3t 3F ( 3-hydroxyphenan-
threne, 3-OH-Phe ) . 4-¥% J& 3E ( 4-hydroxyphenan-
threne, 4-OH-Phe ) . 9-¥% #£ JE ( 9-hydroxyphenan-
threne , 9-OH-Phe ) FI 1-3% % £ ( 1-hydroxypyrene,
1-OH-Pyr) , A T3P, 2&3-0OH-Flu 1t 3 2-OH-
Flu F1 3-OH-Flu [T i 5340 Z 1, 1&9-OH-Phe 03
1-OH-Phe F1 9-OH-Phe Jii /382 il

OSBs TiAL B 7 FALASR 5347 1715275 Martinez
Il Kannan #2571 [ AF 25 B — 2 R0CBORE €2 335 53 1K o
TR A R PR TBURE S 2 FE I R | R IBE vk 4 S
KPR RS, 4R & 0.5 mL H B/ K (B N
1:4) W A6 6 Fft OSBs, HARYIBELEE o, 0'- — MR
R (0,0 -dityrosine,diY ) .8-OHdG .8-PGF,, .11B3-Hi
G| B¢ & F,, (11B-prostaglandin F, , 11-PGF,, ) .
15(R)-A7 % Jt & F,, (15 ( R)-prostaglandin F,_,
15-PGF,, ) I 8-%, 15 (R)-Hi % I &£ F,, (8-iso,
15(R) -prostaglandin F,_,8,15-PGF,,) ,

1.2.3  Fhb il

PRGFE S T B, A 24 AN PRIGFE 5L —4H,
P28 0T BERE i L — 28 VAR R i, 28 B
HAS AR 5 AR LA (DSR2 P00k B AR it A 52
PRIRTEAE A, OH-PAHS {445 (" C4-1-OH-Nap " ;-
3-OH-Flu, “C,-3-OH-Phe , "C,-1-OH-Pyr Al "C,-6-
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OH-PAHs F11 OSBs 19 ki I FR ( limit of detection,
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1.460 0 ng/mL, JR¥H OH-PAHs F1 OSBs Jii 2 i
FE(H (we/L) 28 JR WLET ( creatinine , Cre ) #21E | LA we/
g Cre FRoN
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Fig. 1 Flow of mediation effect analysis
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KM SPSS 25. 0 B AFBEAT Gt 22 M, R
Kolmogorov-Smirnov 5 45 J7 K X4 1% | B 1 Ji7 1 45 4L
(body mass index, BMIL) F1JR ¥ ' OH-PAHs #E47 1E

SHERS 754 IE 25 3 A0 19 728 5 FH 7 359 1 A0 0 D
ZFOR (x +5) AR IES 53045 48 1 FH AL EORES 25
75 AN B RN [ M (Py, Prg) ], T Mann-
Whitney U #:36 # R4 T8 [] A 25 5 R &
TS5 A B OH-PAHs 1 OSBs %40 , 5% F Hwh #5
Al (1g) HEAT IS4, KR A A BMI D) i
SRR BRI RN A ZTT logistic [BIHRIHL 43H7
0SBs J¢ WBC 5 IfiL Ty KU 22 [a] () ek, SR 2
JELNE [ KSR 42 B OH-PAHs 5 OSBs }2 WBC 2
] 56 28, W1 ) AR IS R0 BMIT S8R 28 N R b AT T
JE 4%, A PROCESS i /4 1F4% 0SBs fil WBC 7E
OH-PAHs 5 Ifil & 5& Bt o (%) H A~ /B I ( model = 4,
bootstrap =5 000) , {5 X [1] P AL & 0 B, s 2
REA SRR L, KK AU « =0. 05,

2 LR

2.1 SmMEAMEFEMEAABHNEZRBFERE
EMEREYIKF L8

AL TSR FRAE A4S A bR 2 W 53 A 1 L AL
F1, 746 24 T AP, @& 4l 270 A (i b
36.2% ) , IEH MLEZH 476 A (16 63.8% ) . & i
JEZH A IE il Hs 2H AR PR ) AR 8 | T8 A1 BMI
S HEA REE(P<0.001),

o I 2R OE B O 2N B PR WP Y, OHL-
PAHs {5 BT 8 504073 i 23.5.20. 5 pg/g Cre,
ZRIGIFEX(P>0.05), f&ilEH AR
H1 2-OH-Nap .2&3-OH-Flu FI 2-OH-Phe 7KV i 3 /5
FIEWMELZ (P <0.05) . PiZH ARE R W HoA
6 FlOH-PAHs, 45 1-OH-Nap . 1&9-OH-Phe . 3-OH-
Phe 4-OH-Phe Fl 1-OH-Pyr, 22 F 4 JC 45 2% 5 X
(P>0.05),

AL T NIRRT T, OSBs Jfi 7 40 %53 il
2.09 ~211 pg/g Cre, 8-OHAG 2z FE A OSBs,
PBUT R E0N 15. 8 pe/g Cre, i E4H ARERR
W 8-PGF, K- 2 & FIER IMEZL (P <0.05),
HiAth 5 Fh OSBs ( diY .8-OHdG ,11-PGF,, .15-PGF,_ 7
8,15-PGF,, ) /K75 M 20 N A [B] 1) 25 S B o Ge 2
B (P>0.05), #MEIL WBC AL EH 6. 50 x
10°/L, @ MUEL4 A EE WBC i 3 /& T 15 I 40
(P<0.001),

2.2 RABRESHFRESUEHRRENXER

2 R T AT AR 6 F OSBs F1AR A 1L
WBC 7K 4351 LA 14 2248 e 9 A 22 7048 1 [l A A5 76
TSR Y ,OH-PAHs Z AR E R
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Tab.1 Baseline characteristics and levels of biomarkers in hypertension and normal blood pressure groups
s B (N =746) AT P
(N =476) JE(N=270)
BRIV Bk 601 358 243 0,001
Lotk 145 118 27
P (x£5,%) 46.6 £7.9 45.0 8.5 49.4 £5.5 <0.001
Ty (x +s,a) 25.4 +£8.4 23.7 £9.1 28.4 +£5.8 <0.001
BMI(x +s,kg/m?) 24.9+£3.1 24.2£3.0 26.1+3.0 <0.001
1-OH-Nap 5.59(3.18,10.2) 5.59(3.11,10.5) 5.57(3.35,9.53) 0.996
2-OH-Nap 12.9(6.96,24.1) 11.9(6.75,23.7) 14.5(7.45,25.1) 0.040
2&3-0H-Flu 1.30(0.829,2.46) 1.19(0.796,2.27) 1.67(0.872,2.80) <0.001
1&9-OH-Phe 0.237(0.153,0.357) 0.229(0.148,0.337) 0.249(0.165,0.389) 0.078
OH-PAHs[ M( Py ,P55) ,png/g Cre] 2-OH-Phe 0.100(0.067,0.150) 0.096(0.063,0.148) 0.111(0.075,0.154) 0.020
3-OH-Phe 0.258(0.165,0.401) 0.246(0.161,0.398) 0.279(0.178,0.406) 0.190
4-OH-Phe 0.058(0.034,0.094) 0.056(0.034,0.091) 0.062(0.035,0.100) 0.110
1-OH-Pyr 0.201(0.128,0.317) 0.188(0.126,0.316) 0.220(0.130,0.329) 0.200
> 10OH-PAHs 21.4(12.6,37.7) 20.5(12.4,36.7) 23.5(13.0,39.0) 0.083
diY 1.59(0.954,2.56) 1.57(0.949,2.55) 1.65(0.957,2.71) 0.633
8-OHdG 12.2(8.15,18.2) 12.1(7.97,18.2) 12.8(8.18,18.1) 0.455
8-PGF,, 0.229(n.d.,0.349) 0.219(0.062,0.317) 0.260(n.d.,0.403) 0.021
OSBs[ M(Pss ,P+s) , e/ Cre] 11-PGF,, nod. (n.d.,0.200)  n.d (n.d,0.19) n.d (nd,0.220)  0.767
15-PGF,, 0.773(0.530,1.10)  0.768(0.514,1.08)  0.782(0.539,1.16) 0.561
8,15-PGF,, 0.503(0.357,0.737) 0.484(0.347,0.705) 0.524(0.383,0.767) 0.060
2 ¢0SBs 15.8(11.4,22.8) 15.5(11.1,23.3) 16.3(11.7,22.5) 0.415
R F[ M( Py, Pys) , 10°/L] WBC 6.50(5.50,7.70)  6.40(5.30,7.40)  6.85(5.80,8.00)  <0.001

. P {HH Mann-Whitney U #3055, n. d. Fm KA1
BUITANRHEH Y, OH-PAHSs 7k F 3 R il OSBs &
SME I WBC ZNE) £ Tt B3 S 45 R

Tab.2  Multiple linear regression analysis of urinary Y.,, OH-

x2

PAHs, wurinary OSBs and peripheral WBC in
petrochemical workers
0SBs I WBC B 95% I B P
diY 0.143 0.073 ~0.213 0. 146 <0.001
8-OHdG 0.136 0.077 ~0.196 0.161 <0.001
8-PGF,, 0.194 0.135 ~0.252 0.266 <0.001
11-PGF,,, 0.184 0.089 ~0.279 0.201 <0.001
15-PGF,,, 0.235 0.186 ~0.284 0.332 <0.001
8,15-PGF,, 0.208 0.161 ~0.256 0.308 <0.001
WBC 0.043 0.021 ~0.065 0.135 <0.001

TE:B R bR AL 7 )5 2R %0, B A br AL [T ) R %5, 95% 1.
95% B IFIX[H],

TEP A IR 4 I R 5 & IR W+ X, OH-
PAHs 5 6 ' OSBs J WBC 52 4% i Z 1IEA G (P <
0.001) . FruEf I R %L B BK % OH-PAHSs 1)
FALITE SR 6 Bl OSBs 11 B 18 B9 HEF T A
15-PGF,, > 8, 15-PGF,, > 8-PGF,, > 11-PGF, >
8-OHdG > diY,

6 Fh OSBs 1 10 F OH-PAHs 22 [i] () £ JC 4k Pk
A1) 0 Hr 4 1 LK 2, OH-PAHs MAXT OSBs HA
T RIS B85 67 1 R, PAHs RGBT 6 f OSBs
77 AR I E RN 22 R v T 50 TR 800 =2 Fl - 4-OH-
Phe . 1&9-OH-Phe £ 1-OH-Nap J&XF diY 7= IE [HI%L
N FEF RS, 25U, 1&9-OH-Phe ,3-OH-Phe #il
2-OH-Phe 7EX} 8-OHAG 1Y 1 Th1 4500 ke 32 46
3-OH-Phe 4-OH-Phe #1 1-OH-Pyr 1£%} 8-PGF,, 1Y iE
TN i 3 S 46 T, 3-OH-Phe .4-OH-Phe 1 1&9-
OH-Phe 7EXT 11-PGF,, 1 IE 1 %4 7 H e 32 S E
1&9-OH-Phe .3-OH-Phe F1 1-OH-Nap 7£X} 15-PGF,,
%) 1E T 2% 7 v kS 3 5 4 T, 3-OH-Phe . 4-OH-Phe |
1&9-OH-Phe F1 1-OH-Pyr 7£ X} 8, 15-PGF,, 1Y IE [
ROVl SRR, (A A& ,2-OH-Nap 7EXT
diY 7 AR Y f T RN R 2 EAE L 2&3-0H-Flu
TEXT 11-PGF,, 7 A 1Yt T &80 07 i = 5 4E .
10 FOH-PAHs o', 5L Phe BUfCIH =4 B 25 1 5
T DNA $5i 195 B JiT ik 480k 68 0 RN 2R R o AR Ak
it
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At T AR 10 # OH-PAHs 14k i i
WBC 7K -1 2 e M [ 43 A 25 2R 0L 3% 3, 3%
THKRERHERE, KR H 2-OH-Nap Hl 2&3-
OH-Flu i 43 BB I —A> 1g #4740 A 1 WBC
K43 5 FF i 17. 0% (B =0. 170, P = 0. 002) Fl
23.3% (B =0.233,P <0.001);ifii 1-OH-Nap F
1-OH-Pyr 5 2 /0 0B in—A> 1g P57, A1 E 1 WBC
KPR 12.2% (B = -0.122,P =0.013) Fl

13.6% (B = -0.136,P =0.035) , JL°F4KIH T 2-OH-
Nap 1 2&3-OH-Flu 32 WBC /K-F-Thar, x4q )
5 Wang 451" 38 A9 200 T AR H 1-0H-Pyr &5
WBC 7K 7 & 25 i AH S BF SR 45 R — B0 (B =
-0.025,P=0.039), & I, Gt M52 00 55 T 1R T
PERIECR (Bas.onm > Baonna >Brotna >Biowe) » 2%
HZEA 5 mssE AT AN WBC Jt &, 155
RAE I

RAERNY S IETH R ST RS SIETH B S ST RS ROIEE R
-0.214 0.710 -0.233 0.575 -0.150 0.684
4-OH-Phe - 1&9-OH-Phe | 3-OH-Phe -
2-OH-Nap-] 3-OH-Phe | 4-OH-Phe -
] 1&9-OH-Phe- = ).OH-PheA §  |-0H-Pyr-
£ L £
e 1-OH-Nap & 2&3-OH-Flu - #®  1-OH-Nap
Z Z Z
2 1-OH-Pyr+ 2 1-OH-Py1 2 2-OH-Phe
< 3-OH-Phe| < 4-OH-Phe- < 2-OH-Nap
2-OH-Phe - 2-OH-Nap | 2&3-OH-Flu
2&3-0OH-Flu| 1-OH-Nap - 1&9-OH-Phe -
T T T T T T T
-0.30-0.15 0 0.15 0.30 -0.30-0.15 0 0.15 0.30 -0.30-0.15 0 0.15 0.30
Pk R R 5B Pk R R 5B PR R R 5B
(a) diY (b) 8-OHdG (c) 8-PGF,,
RMAMMY  BIEHERN SR R ROETH RN SRR ROETH RN
-0.325 0.845 -0.057 0.610 -0.140 0.727
3-OH-Phe - 1&9-OH-Phe | 3-OH-Phe -
2&3-0OH-Flu A 3-OH-Phe - 4-OH-Phe -
ﬁ 4-OH-Phe - f 1-OH-Nap ﬁ 1&9-OH-Phe -
& 1&9-OH-Phe - = 1-OH-Pyr =® 1-OH-Pyr
E 2-OH-Phe E 2&3-OH-Flu- E 2-OH-Phe -
< 1-OH-Nap < 2-OH-Nap < 2&3-OH-Flu-
1-OH-Pyr - 4-OH-Phe 2-OH-Nap -
2-OH-Nap 2-OH-Phe - 1-OH-Nap -
T T T T I T T T
030 0 030 -0.30-0.15 0 0.15 0.30 -0.20 0 0.20
R ACEEX 7 R ACEEX 7 R ACEEX 7

(d) 11-PGF,,

& 2

(e) 15-PGF,,

(f) 8,15-PGF,,

AU I AREH PAHs X745 OSBs /K FHY T L& MO F 5 45 R

Fig.2 Multiple linear regression analysis of urinary PAHs metabolites and oxidative stress biomarkers in petrochemical workers

*®3 AWLIARBE® OH-PAHs 7k FE3t45hE I WBC &1
MET&ER TS HTER

2.3

SUNHMREERBEAESHRETRKTS

Tab.3  Multiple linear regression analysis of urinary OH-PAHs

and peripheral WBC in petrochemical workers

EEXFZRHIER
H PR P OSBs FIAM & il WBC K LA 22 7%
WA ZTC logistic [0 =458 7Y 43 A7 H 5 15 1l s & A=

PINE 8 3% I A W2 ISR BRI 4 AETHAE T PER) 4R i
v om0 naoiimw oro oo O SFIAPIEDS, SR 8-POF, Bt
283-0H-Flu  1.100  0.600~1.600  0.233 <0.001 é‘zih”* I~ lg $m;r% Jﬁlﬁkﬁiﬂﬁuiﬂﬂ 6.16
18&9-OH-Phe ~ -0.130 -0.785~0.525  -0.023  0.697 (R =6.16,95% EAIXI I, =1.19 ~32.00,P =
2.0H-Phe  -0.216 -0.924~0.492  -0.038 0.549 0.031) , Ml OSBs 55 il Fi 2 A2 AU 2Z ] i 5
3-OH-Phe 0.368 -0.431~1.170  0.065 0.366 BTS2 X (P >0.05) ; AMNA L WBC /K V-4
4-0H-Phe 0.086 -0.363~0.535  0.017 0.706 Jn—A>1g B e Il e A= KU i 27. 8 %5 (R, =
1-OH-Pyr ~ -0.697 —-1.350~ —0.048 -0.136 0.035 27.8,95% 1. =1.75 ~440,P =0.018) ,
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Binary logistic regression analysis of oxidative stress

Tab. 4

biomarkers and WBC with hypertension in petrochemical

J£F OH-PAHs 5 OSBs \WBC J% i IfiL [T 4 AE X
Wz 1] (9 4 25 M OC &, 43 0 A 2-OH-Nap Fil 2&3-
OH-Flu i [ 78 &+, 8-PGF, fil WBC #4282 IfiL
JE R AR i AT A oA R IR 5, JREE 1A

workers
A 2 R 05% 1. P FREHRF, &M 8-PGF,, #1 WBC pan 2-OH-Nap
diY 0.920 0.311 ~2.730 0.880 FNEF 7K 1 26 & g AR08, HhA Fe il 21. 0%
8-OHdG 0.371 0.110 ~1.250 0.110 ﬂ;u 37.0% ., WBC E2&3-OH-FIU %lﬁﬂﬁ?ﬁ}fﬂ]ﬁ
8-PGF,, 6. 160 1.19 ~32.00 0.031
11-PGF,, 1.540 0.477 ~4.960 0.472 kTR R A E A, H A EL B4 5 R 16. 9% Fil
15-PGF,, 0. 684 0.127~3.700  0.660 21.8% ,8-PGF,, 1 2&3-OH-Flu 5 Ifil J& 2 8] JC Ff 4
8,15-PGF,, 1.240 0.226 ~6.790 0. 805
WBC 27.800 1.75 ~440 0.018 ,ﬁzﬁﬁ ©
%*5 8-PGF, i1 WBC ZERi&H OH-PAHs 51EX RPN SEAR
Tab.5 Mediating effects of 8-PGF,, and WBC in the relationship between urinary OH-PAHs and blood pressure
OH-PAHs AR R JEY O EAE T30S i Bl %
8-PGF,, SBP 4.32(0.322, 8.31) 3.40( -0.483, 7.35) 0.921( -0.138, 2.12) —
2-0H-Nap 8-PGF,, DBP 3.57(0.937, 6.20) 2.82(0.258, 5.43) 0.749(0.015, 1.62) 21.0

WBC SBP 2.11( -1.25,5.47) 1.04( -2.35, 4.36) 1.06(0.369, 1.93) —

WBC DBP 2.25(0.066, 4.43) 1.42( -0.727, 3.48) 0.834(0.361, 1.43) 37.0
8-PGF,,  SBP  8.98(4.78, 13.2) 8.30(3.80, 12.8) 0.678( -0.776, 2.20) —
8-PGF,,  DBP  5.18(2.40,7.97) 4.35(1.46,7.22) 0.829( —0.189, 1.94) —

2&3-0H-Flu

WBC SBP 7.25(3.56, 10.9) 6.02(2.24,9.83) 1.22(0.389, 2.24) 16.9

WBC DBP  4.69(2.29,7.10) 3.67(1.39, 6.03) 1.02(0.449, 1.71) 21.8

AN LA Bootstrap I5 Al T ZR 8 b 95% B AR XA T BR(Boot LL o) Al EBR (Boot UL 1) 278 s BRI 1 P55 AR AT BMI,

3 4 b
LI 10 #f OH-PAHSs 1E FiFAG A L TN Z 55 1%
s S AR S, b T Ak T AZ 35 k&

WERZ K, BT sE & B, S5AEE L 22 28 A REH
A T AZHIF RN REKERRED . 2-0H-
Nap 2116 TR H e 22/ OH-PAHSs, 54 5¢
I8 % B Nap & A0 A0 A7 Ml foe B 78 (1 R AE 35 e ) 2
LUEE St G

AT AL E RN 36.2% , 5 T RIBITA
e AR ABE(26.4% )" Trasande 282 W58 &
PRAR I BRI 2 e A LB AR RN 5 et 2
T B E LI (P <0.01) , JLE 1ML &
K525 S PAHs 15 44K F B E IEA G, 25 1,
AT Z IR I5 IR FE b T i 2338 i A7 A AR FR s I
A XURS:

fe Il 20 A A AR PR W T 2-OH-Nap Fil 2&3-
OH-Flu 7K 3 2% & F 1IE & I R 41, 76 A< i 4
3P R IR T 2&3-0H-Flu 2175 & A 4k T A M &
FHE G NEZ — (R, =1.96,95% I, =1.20 ~
3.18,P =0.007)"" . Shiue %% #F57 & W 25 [ MAE
NBE R T 4-OH-Phe 7K -5 55 1L /Y & A= ik 2 4
%o Lee 25V HIFSE K B R BGAT AR 5 IR 41 PRV
H1 1-OH-Phe 7K1 i 25 /55 T IF & 1L % B840, Yin
2 BESY R IR W T 2-OH-Nap .2&3-OH-Flu \2&3-

OH-Phe .4-OH-Phe .9-OH-Phe il 1-OH-Pyr J&5|
UTH JE B W 46 T R 3 2 A 1 R & 2&3-0H-
Flu .4-OH-Phe #ll 9-OH-Phe 22514 # =TS fE
WA &, % 5T 45 R 5 A5 2-OH-Nap 1 2&3-
OH-Flu 7KF-FF & v] GE38 A 4k TN i & 28 K
B A 5 AR o — 2, JEHR Y 2 88 AR i R & A R
B 5 KA PAHSs 159 KFIEA G, Phe J2 KA
W EEY PAHSS | 3 ] A2 R P AR
Ry | R A A I T B R 2 R AL

AR 38 A AE AN RE, BRolL 22 78 A BE PAHSs P2
TR KT IR B S 88K, Alhamdow 280 BF 5T &
I i B0 R P 07 0 TR 2-OH-Phe 3-F2 2
AT a] A 3R HARTE [ a] BUKF- 547 9K T+
BETME, B— CET R AR ILTEEN T A
PR 1-OH-Nap il 2-OH-Phe J& 52 T. N 1E# &
ERINEN S 5545 IS i a7 N i 20| A NG £ =
FEFF R PAHs 1R 7= 4 1 22 55 7T 66 5 4 16 2T 15t
T AR i 2 3405 § 2 i o R R4 fh X454 56, 1)
U, Phe 1E AR S5 AL AT RBHER b i SRR B2 9, BR
TRECEV AR WA R B AR R R Y
Uk L s R T Nap T Flu 754 4 i
PRI R RN P % R LR FE R A, E B TR
28200 ORI 4 b A e T O A
FRAEMD B 5 15 it 42 46 T 58 A0 S, LARRAIG PAHS IE
W 5 5% 5| & TN MR TH i i JRURS:
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