#4545 523 & % | Journal of Environmental and Occupational Medicine | 2021, 38(10)

1099

TE  MRUFMRAGARE SRR

Special column: Human internal exposure to environmental chemicals and health effects

REFHRYRE)  EMFZHERINEY)
5B 40 miR-638 BYFIE - MBI X F

WA, Fathh, fRE, B, Rk, skuid, £, e, Bt
PERFEP S ORI DA S5 EEFIFR, bR 100050

DOl 10.13213/j.cnki.jeom.2021.21214

I

[E5] REFHY (PM) REZIHFEIZ (PAH) A0 IR E A LISHSMNE M B 4HAE microRNA
(miRNA) FEEREE, SN AR WA AXER N EF R G. ) | BERFTRY) R RS
ABE, AMABALART) LE MR FEY miRNA RZIEEF AR,

(B8] BT EER) LEME PAH- BEBINEY)S B4HH miR-638 TIABYFE - MK Ro

[FH#] ERASPFHYESREXEN 12 R FBHERILIENSRES, REEXIT
108 ZHEFIFR) LBEANRBEEH, WWER MK 2FER PM,s. PMy REEIE, B ERX
FEERE MR PM,s RE R E M EEH (0] B (BaP) RE, KIBRAI B TREITME)LEN
MERZEKE, ONMEFRAZSZEIFAEFH (o] BB (BPDE) - AEBMEMRE, &
PAH KHEAR BBKTE ; LAY E R PCR AR NSMNE M B 4HAE miR-638 FRIAK T, L& [E])IE
B AR REIELE A 4AE miR-638 FRIAZE R A5 BPDE- HE AN EYS B4AA miR-638 RiX
IKFFIE - M X R

[ZER] KEFRYSEEAH)LE PM,s (79.00 ug-m>) . PMy, (175.00 ug-m?) FEIYREKF
UK I 7% BPDE- HE A & ¥ [(82.41+20.12) nmol-LY] K FEE FHEEE A [46.00 ugm?,
82.00 pg-m?, (64.84+14.26) nmol-L'] (P<0.05), 5 & (45 R KA PM,s 5 BaP (r=0.691,
P<0.001) 2IFHE%, &REH B4 miR-638 BT FRIAKTE [M (Pss, Prs) 11.00 (0.62, 1.53)]
HEFHEEBEA M (Ps, Prs) 1 0.70 (0.47, 1.20)] (P<0.05), MBI DINLERE
T, RIEER. H3. RAET. KEHELK BM) - PO BAMEIHHEUKTERE, ) L EMEH
BPDE- HE R &WIKFEEIEMN— MU UEkiEIEE (IQRr) (27.09 nmol-L?) , B4AAE miR-638
KGN 24.56% (P<0.001) ; HAERELH) LE M BPDE- BE B MEYIKFE&EIN—1 QR
(25.95nmol-L?) , EF4ARE miR-638 7K1 1 19.28% (P=0.003), LA A, BEM L E M
75 BPDE- A& A M & ¥/K S IN— QR (27.34. 28.84nmol-LY) , FA4AAE miR-638 7K F45)
513810 20.60% (P=0.007) #134.57% (P=0.012) ; FEIEEAELAM)LE, ;75 BPDE-HER
&K FEESEIN—IQR (24.74nmol-L) , B4HAE miR-638 7K 1% i 26.89% (P<0.001) ;
ERABTRQHA)LED, M5 BrPDE- BE B MEYEIE I — 1 IQR (25.06 nmol-L?) ,
miR-638 7KL N 23.78% (P<0.001)

[£510] REFRIYIH PAH LA BT R LESMNE I B 4008 miR-638 7K FF+5, MMiEH BPDE- HE
HINEY5 A4 miR-638 XK FEFERIFHIFIE - W X Ro

XA FRIY) ; ZEIE ; )LE ; miR-638

Dose-effect relationship between serum polycyclic aromatic hydrocarbon adducts and
leukocyte miR-638 in children exposed to ambient particulate matter LIN Yang, YIN Jingjing,
MENG Qingyu, WANG Zhenjie, WU Nan, ZHANG Liya, WANG Ting, WANG Yanhua, DUAN Huawei
(National Institute for Occupational Health and Poison Control, Chinese Center for Disease
Control and Prevention, Beijing 100050, China)

Abstract:

[Background] Exposure to particulate matter (PM) and polycyclic aromatic hydrocarbon
composition can influence the expression of microRNA (miRNA) in leukocytes, which can induce
oxidative stress, inflammatory response, and immune response. Children are sensitive to PM
exposure, but there are few studies on the changes of miRNA in their peripheral blood in
association with PM.
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[Objective] The study aims to investigate potential dose-effect relationship between polycyclic aromatic hydrocarbon-albumin adducts in
serum and miR-638 in leukocytes among children exposed to PM.

[Methods] A total of 162 children from boarding schools in an area with high PM exposure were selected as the high-PM exposure group,
while 108 children from boarding schools in an area with low PM exposure were as the low-PM exposure group. The annual levels of PM,
and PMy, in the two areas were collected. The concentrations of PM, s and benzo[a]pyrene (BaP) in PM,s on campus were determined at
fixed monitoring sites. Tobacco exposure was assessed according to the concentration of urinary cotinine. The long-term exposure level of
PAH was assessed by serum benzo[a]pyrene diol epoxide (BPDE)-albumin adducts. The expression of miR-638 was detected by real-time
quantitative PCR. Linear regression model was used to analyze the differences in miR-638 among different subgroups and the dose-effect
relationship between serum BPDE-albumin adducts and miR-638 level in leukocytes.

[Results] The concentrations of annual PM,s (79.00 pug-m), annual PM, (175.00 ug-m), and serum BPDE-albumin adducts [(82.41+20.12) nmol-L*"]
in the high-PM exposure group were higher than those in the low-PM exposure group [46.00 ug-m?, 82.00 ug-m?, (64.84+14.26) nmol-L"]
(P<0.001). PM,; level was positively correlated with BaP level (r=0.691, P<0.001). The level of leukocyte miR-638 [M (P,s, Pss): 1.00(0.62, 1.53)]
in the high-PM exposure group was significantly higher than that in the low-PM exposure [M (P, Pss): 0.70(0.47, 1.20)] (P<0.05). After
adjusting for age, sex, urinary cotinine, body mass index (BMI) z-scores, and white blood cell counts, the results of linear regression model
showed that an interquartile range (/QR, 27.09 nmol-L™) increase in serum BPDE-albumin adducts was associated with 24.56% (P<0.001)
increment of miR-638 among children; an /IQR (25.95 nmol-L") increase in serum BPDE-albumin adducts was associated with 19.28%
(P=0.003) increase of miR-638 in the high-PM exposure group. After stratification, with each /IQR (27.34, 28.84, 24.74, 25.06 nmol-L")
increase of serum BPDE-albumin adducts, the expression levels of miR-638 increased by 20.60% (P=0.007) in boys, 34.57% (P=0.012) in
girls, 26.89% (P<0.001) in normal weight children, and 23.78% (P<0.001) in the children without urinary cotinine detected.

[Conclusion] PAH components in PM could induce elevated miR-638 in leukocytes among selected school children. There is a significant

dose-effect relationship between serum BPDE-albumin adducts and miR-638 in leukocytes.

Keywords: particulate matter; polycyclic aromatic hydrocarbon; child; miR-638

IR DEARARIREGIEL, TR5H
BEASHEIKY B0 AAIRET Y, E2KASE
X, KSR (particulate Matter, PM) 15A 2
FENTSHEEYY, JLENTRARAELTERE
&, EASPHYNSRAR, RITREMRRR
BB, BN N EEERNZIREIZ (polycyclic aromatic
hydrocarbons, PAH) B3 AT E) L EERE iR, AR =R ZeFl
WXL, PMANEZ, HFMEEREN
PAH E SR NPPHBE R EE58AD, KED ABERIT
AERRES N ETERBREY, NiFEPAHA
YA ZHEIRINEY), BT EEPMBEKFE S, K
#f [a] EE (benzo[a]pyrene, BaP) BEE M4 RIRH—
ZUFER, ENECHEETEFY 2R EaEHE
(benzo[a]pyrene diol epoxide, BPDE) , 45 & & Y
HEBHG, iR EBERZ2 %N BPDE- HE B
aY), ERASHBERKBEREEYITEY &,

RNEEFEFRRENEEE XSG ZEIE
EEEZEAE, H/RNA (microRNA, miRNA) & F &R
BEEFHIIERID RNA D F, 95 2122 MEXEER, 2
BERRENXBIAT D F, ELALES mRNARY 3 imdE
FIRX, T ERERIXC, mRNAFITHEXEERANS
PM 2555 R RIEEMEWNAERN. EHMRHIR%
MOMERKRERALE, BERNPMBEEYIRE
MBS, miR-638 il TG K 19p13.2 |, 25T

SRIH. DNARAII=ESFIRGEXEERNRIE,
FEOMERER. FRAGERTNRERAERTESE
BER WY, BHRRKEPAH TR EIEIE) LESNA M
H4HBE miRNA RIX, JBSSHARERNS, BRiXxF
PM X2 PAH 2B 5 ) | ZE miR-638 RIAN T BRI TR F
R, RARBINEARSFTHRIYRERE) LEMEF
BPDE- BE B I &% 5 51 E Il B 48 i miR-638 FRiA 7K
I, IRITZHFIES B4HHE miR-638 FUFIE - M X R

1 WREFE

1.1 ARMNRRFHIBRER

1.1.1 AR ER F2016 EMZE, FERMXETRH
FrIEEFERBEREGINENTFR)LE, FHEE
UBERHACLROXE S W, )L BERNARIT
() ABEEAD, BEER=61A ; (2) iEE
EEEREE, SAFRELsd; (3) TREBINEETRE
MBREMER ; (4) BAEHRE—MAARATHERAY
EMy, RBEEHFEREESZEHAERLENRED
30km LUISMNX I, BB BAHFRIGOETAME AT
WMEHEAT. BHRTEF, DA ARBRERAN2I3RZE
WILE, HhsEE4H 163 A, BEEH110 A HT
B3 ANBARERNARENRZEUH AT EREEXR,
BREMNDITNESREH 162 A, REEAHE 108 Ao
AARIBEE T HFEZEBTAREG ORI BESHhE
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EHIFTCIEZRASEE (CIE4RS | NIOHP 201809) ,
KR FEFIENFERKHEZERBERE B,
1.1.2 MEZEEITE UREE 2016 SR F AR S Mtk
SHNEFEFTRYBRELR, BI5PM,s. PMy, 8. 7
FRAHTEE RXF, FRATSSSEFRHAIRE
2% (TH150D Il , FREEN) WEBMK Y., FREENE
PM,s MRE, SAEEBIE - Bi1E{X (450-320, 3[F Bruker
RE]) J7E BaP K
1.2 AERAE

SIAERFITIZ)INSE—InER, BFRERKIE
RIAEER, BAE) LEFER. 5. WohREEFER,
SEMEERT AR RRAE—ILEHITIZ,
1.3 S£YIEARE

K E R EFREMBFNIRBIER, EFFIFEE
F/VFREsh, HESF—EE)IFIP T REFIERK D
—FRIYZBR (ethylene diamine tetraacetic acid, EDTA)
PUEE MAN AL ILY 5 mL, FRERFR 30~50mL, EAF
$EEX RNA BYIM & A 0N IE 2 B9 RNAlater (AM7021, 3
EER YRR, PEBRT -80°CkFEEF,
1.4 SLIRER
1.4.1 BEZRM T2 R M 2 B 93 A X (Sysmex XE
5000, B Sysmex R =tt) ¥+ BARHTTITEL.
142 FRAZTIE MERBPHREZ—, ME
FRAIBTKEEA T IHERERZE KT, FASHEE
- B (Y (450-320, E[E Bruker AF)) # IR # E]
BTIRE, REEN20ngmL?, HERERTHEE
BIF 1/2 o HBRLE,
1.4.3 [M;5BPDE- HEFNEYN 55 BPDE- B
HiIXFIE (3£E Trevigen 2 F)) , ELISA A 1175
BPDE- BEBIMEMRE, HRBRIHAPIRE, FAZ
INREEBARIY (VICTOR™ X3, 3E[E Perkin Elmer AE]) 7
450 nm R FKAMRIFLAR H#HITIR S SIRIRPFRIES
BEREEA, REBEANSRBAES, 8 MERNGE
2 NE7Fl. /5 BPDE- HEBHMEWHEH RS 5 nmol-L7,
HAZEBTE 0.47%~3.55% 28], HLIEIEFRH 14.61%0
1.4.4 BEZHFRNATEEY FIMRIFEAM -80°CEREEE
F 4°CRafL, IRENEE 200 uL MRAIRE RN E S, 11
AN 750l PBSZE 4R, 7253xg B )3 minf&, A L&,
N 1mL Trizol (EEZER Y ARE) WITES, BIOA
2.5x10* nmol miRNA S M4SN & & (CR100, LK
RENXRIZERAR) ; MAKBEBEL, ERRE
M 75% ZBEAIEE, DN RNA X E FIKAME RNA

DIt FEIT (NanoDrop 2000c, EEZEEYAE]) MIE
RNAKREE , fEFRIRBENEBEAR BB 7K 5 7E RNA RYSTEE 14,
1.45 SBT3 EE 2 PCRIGI miR-638 K A 1 A
miRcute plus miRNA cDNA E—E S IR & (KR211,
IRKRBENREERAT) BRI RNATERS
% cDNA, £/ miRcute 358 EY miRNA 22 TE 2441
FI& (SYBR Green) (FP411, It RFIBEMRITHRA
7)) B2, J8251%) (cD200-01) ] miR-638 (5|4
%! : AGGGAUCGCGGGCGGGUGGCGGCCU) MFIb R
KIBENREBRAE. BARK}ESE PCR X (Quant
Studio 12K, EEZFER KA E]) M miR-638 RiX, PCR
RNAZER : 95°C. 15min ; 94°C. 20s ; 60°C. 34s, ¥~
1% 40 MER. EATEEREEESTL, EFLE ctBINE
E<05; EEFKMT=EXR, TIEFRETE ; 1R
BlZBER—REFHIELR, RIEIRECV<15% ; &M
Eflo KA 222751 E miRNA BUREXT RIX =,
1.5 #itZESR

BAE DT RAR 4.03 5T, ESHEHIERA
X+s T, FEWS. M35 BPDE- BE AMEYA(E ELIK
RAtIOW, IFESHEREEM (Ps, Prs) TR, W
£8[8] PM,s. PMiow EHABRRITER. miR-638 RIALLEK A
Wilcox A0, RIBHR DA LBRMBNI LEEK
FRERHAETEER (body mass index, BMI) z- 7453 >1 Xl
NBE, RZAEEARED, HBRAIBTESS
KPR (>20ng:mL?) 2 ARAIE T HAMIFG A,
RERE R BTN ITEEANMR. M z-1F5. R
BT HERAEEBCR A ¢ K50, B4 miR-638. I
& BPDE- BE B N&Y. B4EITEE BIASTEL (In)
BMEMNEERFIRER S, LANNBETE,
miR-638 RIAKF AN L E, HEFEM. 5. BMI z-
W45y, 75 BPDE-BEBMEY. RABETHE4AM
EWTERE, 2HMAE) L ZEEAME mR-638REE
5, UM’EsPoe-BEBMEMNELE, 54N
miR-638 AN L 2, KL% [6])3 73 #7 i 7& BPDE- B
EBQMEYS miR-638 RIAFIZE - MK R TEAE.
FREJE T KEMERN D BRI, LRI D iR
FRINDE EHFHITRIE. FAIERIEH ALK, 16
1 KEA a=0.05,

2 &
2.1 WA L EFHYBRZKENERFHE
SEEAKXI PM,s. PMyg FFHRBKF FER
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i) ST R\BEE, 27SHEBEAEN17M21E LA B4EITEHEESR (P>005) ; SRE4AH) L E
(P<0.001)e KEFNYEEBAXY (FREARX  [MEBPDE- AEBMEYIKFE [(82.41+20.12) nmol-L?]

FE) PM,s (98.79 ugm?) LR EAH (54.20 pgrm)
= (P=0.025) , B PM,s5 BaPRE (r=0.691, P<0.001)

B TRREA [(64.84+14.26) nmol-L'] (P<0.001) ; &=
FTAH) L EBMI - TFHBELLS 34.57%) ST HREE

2IFEX. RRMHA) LEBFE. M5 RAIETH 4 (23.15%) (P=0.045), &K 1o

®1 THYRBA) L EABRESER

Table 1 General characteristics of children exposed to particulate matter

1HE

Characteristic

BREH (n=162)
High-PM exposed group

R4 (n=108)

tix' Iw P
Low-PM exposed group !

KEBRIY)ETISRE (Annual concentration of PM) [M (Pas, Pys)]

PM, s/ (ug.m—a)
PMyo/ (Hg'mrz)

79.00 (57.00, 111.25) 14898.00 <0.001°
175.00 (126.00, 256.25) 25983.00 <0.001°

46.00 (32.00, 66.00)
82.00 (57.00, 106.25)

FIE S K AERE (Pollutant concentration at fixed monitoring sites) (x+s)

PM, s/ (ug:m™) 54.20+12.69 98.79+52.09 -2.63  0.025°
BaP/ (ng:m>) 1.2740.35 3.24+2.87 -215  0.059°
FWE /% (Age/years) (xts) 13.65+0.35 13.68+0.38 -0.77  0.442°
1451 [n (#B%EE /%) ] {Sex [n (constituent ratio/%) ] } 234 0.126°
ZB4 (Boys) 60 (55.56) 105 (64.81)
T4 (Girls) 48 (44.44) 57 (35.19)
BMI z- 74> [n (#B%EL /%) ] {BMI z-score [n (Proportion/%) ] } 4.02  0.045°
IEE4H (Normal group) 83 (76.85) 106 (65.43)
HBE4H (Overweight group) 25 (23.15) 56 (34.57)
REETIEELE [n (FERKEL /%) ] d{Urinary cotinine positive rate [n (Proportion/%) ] }d 19 (18.27) 32 (20.00) 0.12  0.728°
BH4BAEITEL/ (10° 4 L") [White blood cell count/ (10%L%)] [M (Pas, Pss)] 6.43 (5.56, 7.49) 6.60 (5.80, 7.73) 8012.5 0.242°
11135 BPDE- B HIN&/ (nmol-L™) [BPDE-Alb adducts/ (nmol-L™) ] (x+s) 64.84+14.26 82.41420.12 -8.39  <0.001°

(] a © Wilcox %1230 5 b @ t1058 ; ¢ © AR ; d 1 B 6 MREEIE,

[Note] a: Wilcox rank sum test; b: t test; c: Chi-square test; d: Missing data in six cases.

2.2 FHYRES) I EQMEmMIR-638 RiXNE
SR ARB DA LS

B, RIEFE. %5

B, TE& S, S 2EHAME mMiR-638 RIAXKES
FRBEAH (P=0.002) ; TERAHE)LEP, 5EE

BMI z- 153 RAIETHBMARITHKFERE, K8 AmiR638REXKFEEFEFHEEA (P=0.011) ; TR
NYESREA)  ZEAMAEmMR-638FREFAS, BREE TETKRKELE)LET, SREAmMR638KRAKTES
BHM1.41E (P<0.001), WHDT LI, REMWTE  FHEBEAH (P=0.006), I3 2,

&2 WA LESNA M B ZRE miR-638 7K FLEER

Table 2 Comparison of miR-638 expression in peripheral blood leukocytes between low- and high-PM exposed groups

RS2 EH (Low-PM exposed group) =EEE4H (High-PM exposed group)

$%4F (Characteristic) w P t P
n M (Pas, Pss) n M (Pas, Pss)

1451 (Gender)

B4 (Boys) 60 0.67 (0.47, 1.18) 105 0.98 (0.62, 1.53) 2250.50 0.002 3.12 0.002°

L4 (Girls) 48 0.76 (0.48, 1.36) 57 1.05 (0.61, 1.67) 1103.50 0.089 0.96 0.339°
BMI z- 343 (BMI z-score)

EE48 (Normal group) 83 0.68 (0.44, 1.19) 106 0.97 (0.58, 1.50) 3268.00 0.002 2.56 0.011°

#BE4H (Overweight group) 25 0.79 (0.58, 1.30) 56 1.05 (0.64, 1.56) 567.50 0.177 1.01 0.314°
FRAIE T (Urinary cotinine)

K H4E (Negative group) 85 0.68 (0.45, 1.18) 128 0.92 (0.61, 1.43) 4166.00 <0.001 2.79 0.006°

HH4R (Positive group) 19 0.91 (0.62, 1.46) 32 1.37 (0.63, 1.95) 237.00 0.195 1.13 0.266°
SME (Total) 108 0.70 (0.47, 1.20) 162 1.00 (0.62, 1.53) 6669.00 <0.001 2.96 0.003"

[E] mir-638. BAAARITEIER In 351, a @ Wilcox BEFNIQLE 5 b © LRMEEIARIEFERR. 450, BMI z-3F . [RATB T AMIBITEUKE ; ¢ @ L% EA
WIEENS. RAZET. BMI z- 1T BAMEIHEUKTE ;d  EERVAIRIEER. M3 RAOZET. BAMITEHKTE ;e | EMLOVIAREER. 45,

BMI z- 349« BA4RREITHUK T,

[Note] miR-638 and white blood cell counts are converted by /n transformation. a: Wilcox rank sum test; b: The linear regression model adjusts age,
gender, BMI z-score, urinary cotinine, and white blood cell count; c: The linear regression model adjusts age, urinary cotinine, BMI z-score, and
white blood cell count; d: The linear regression model adjusts age, gender, urinary cotinine, and white blood cell count; e: The linear regression
model adjusts age, gender, BMI z-score, and white blood cell count.
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2.3 [;/5BPDE-HZERM&YS EH4H miR-638 18
ES ki

WME 1P, £ ABE. 285%E4H) | EH 75 BPDE- H
EAMNEYS B miR-638 RXKFE2EMHEX (rfE
2379 0.25. 0.22, P<0.05),

N
N

-
-

o
o

|
=

|

N
|

N

r20.25 P<0.001
2 3 4 5

EBPDE-A &R B MEY(In¥EIR)
Serum BPDE-albumin adduct

( In-transformation)

population (In-transformation)

3 r=0.22 P=0.006
3 4 5

1;5BPDE-HA & B M &Y(In¥4HR)

Serum BPDE-albumin adduct

( In-transformation)

|
w

exposure group (In-transformation)
I
N

2 ABEAREmIR-638 TRIAK T (InFkitt)
The levels of leukocyte miR-638 of total
RTA O AMEMIR-638FIAIK T (InkEHE)

The levels of leukocyte miR-638 of high-PM

=

) ) r=0.15 ‘P=0.126‘
0 3.5 4.0 4.5 5.0
;5BPDE-HE R M&EY(In¥EHR)
Serum BPDE-albumin adduct
( In-transformation)

-3
3.

exposure group (In-transformation)
1
AN

RRTEA A AREMIR-638 TR KT (InFEHR)

The levels of leukocyte miR-638 of low-PM

1 £AB (A). 5RE4 (B) FRREA (C) MiF
BPDE- HEHM&Y S5 B4/ miR-638 HHX 721
Figure 1 Correlation between serum BPDE-albumin adducts and
leukocyte miR-638 expression among total population (A),
high-PM exposure group (B), and low-PM exposure group (C)

2.4 [;%5BPDE-HZERME&YS EH4A miR-638 5
2 -MRXARD

SMELEIRBDHERETR, RIEFH. M. K
A& T, BMI - FD BB BEETER, ) LEME
BPDE- B E B & W& I — QR (27.09 nmol-L?),
AN I AR miR-638 FIAIE N 24.56% (P<0.001) ; &
F5E4H) | EM5EBPDE- BEBMEMEIEIN—1IQR
(25.95nmol-LY) , H [ 40 A miR-638 FiA 1 1 19.28%
(P=0.003) , WA, BAEMZAIME BPDE- HEH
MEYEIEIN— QR (27.34nmol-L* F128.84nmol-LY) ,
F 4R miR-638 FIAIE /1N 20.60% #134.57% (P<0.05) ;
[ERE{KE) EH, Mm5EBPDE- AEAMEYIEEM—
N IQR (24.74 nmol-L") , miR-638 X1 N 26.89% (P<
0.001) ; ERAIETRQH A, JLE /5 BPDE-H
EAMEYEEIN—1 QR (25.06 nmol-L™) , miR-638
FIKHENN 23.78% (P<0.001) o LK 30

*3 AREAEF BPDE-BZEAMEYS
miR-638 FIE - M X R 73
Table 3 Dose-effect relationship between BPDE-albumin
adducts and miR-638 in different groups of children

HHE TEESILL (95%CN) /%

Characteristic QR Percent change (95%C/) /%" P
=270) °
_ﬁﬁ% (n ) 27.09 24.56 (11.34, 39.35) 3.86 <0.001
SREA (n=162)"
BREA (n=162) 25.95 19.28 (6.27, 33.90) 3.01 0.003

High-PM exposure group"
EREA (n=108) °

Low-PM exposure groupb

M5 ©

Gender®
B4 (n=165)
Boys
74 (n=105)
Girls

BMI z- 343

BMI z-score’
IEE4H (n=189)
Normal group

#BE4A (n=81)
Overweight group
IZGE
Urinary cotinine®
KIGHIE (n=213)
Negative group
KA (n=51)
Positive group
[7F] mir-638. [f175 BPDE- HERINEY). BARITEE In ¥k, a © M1
& BPDE- BEHAMEYMERE—1I1QR, miR-638 BB IE ; b :
BEELEL. M BVl - T RAEFATREEIHE ; c :
BEELS, RIBFKT, BV - FHHAMMITE ; d : B
i, S RATBTRTMEBIITE ; e : BEELR. 13,
BMI z- T3 F1 B 4HRE 1145
[Note] miR-638, serum BPDE-albumin adduct, white blood cell count are
converted by In transformation. a: The percentage change of miR-638 for

18.54 10.26 (-9.17, 33.85) 1.00  0.320

27.34 20.60 (5.36, 38.05) 2.74 0.007

28.84 34.57 (6.76, 69.62) 2.55 0.012

<0.001

24.74 26.89 (11.81, 44.01) 3.71

30.71 14.68 (-8.88, 44.32) 1.19 0.239

341 <0.001

25.06 23.78 (9.43, 40.02)

27.16 27.02 (-0.74, 62.55) 1.95 0.057

each IQR increase of serum BPDE-albumin adducts; b: The model
adjusts age, gender, BMI z-score, urinary cotinine, and white
blood cell count; c: The model adjusts age, urinary cotinine, BMI
z-score, and white blood cell count; d: The model adjusts age,
gender, urinary cotinine, and white blood cell count; e: The model

adjusts age, gender, BMI z-score, and white blood cell count.

3 itig

RSFRIMIA LS| & ) LEARBE W REF R E
R EREE , # TS EER RS OME RFHR 7,
RKEFRPPRAXEINENNLEEHLHDZPAH, H
f1 BaP R AR 4 BPDE- HE A &Y, IR
RERHRK, AIRMERFROKIEERE Y, &
BREBEIHHMRMEEFZEYIRED DT, BARE
MEK Y REA) LEH, 15 BPDE-HEB N
Y5 548 miR-638 IEAEX, HRIHIRIFHIFIE -
MR X R, XIETRE)LEESHRAEA, BrYFH
PAH 2H 5 A LUE T JAIE miRNA F 0 FH T, iESVUE
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B EM.

FE TR SYET, SMNE M HHE miR-638 &
KKIE, AJAEEXEERS S ONARG. UL
B 25, KFRERER, KEPFHUYSRE
28 ) L. ZIMNA M A ARE miR-638 BT RREA, H5 PAH
AR EBERE-RNX%R. LE2HRALI mR-6381E
16HBE B RIX 5 BaP EFIE - NI TCIL I, A
B RIIEAM S RAMEL, BETF PAHIERT
NSNE I B 408 miR-638 FRIRIEIN T 72%, X 5 Z<H
RERE— KIMNAREIM, THEREEEE, A
Jurkat 48 ff8 miR-638 T IX 7K FF B F+ 5 25 Christenson
% B3I Z W miR-638 & S AP ™ B2 E IR
X EiA, $r mir-638 EEAIAIEAMINEREEEX
BHE, SREEEN TR, slESKRGHHE—FT M
BESPRHIE,

ZETPM,s FRIPAHA SRS, TR AL ZE
JLE, BMEHNMAEZNBRENERIR T, &
RAMBEM L E KRR IS BPDE- HE B IN& YK
T 5 mir-638 KFEFEFIE-BNX R, EEMAIE
EbRRBT A IS R EAHE £ B miR-638 KFEH TR
FRMBBEA, XA EEREERLERERZITN
MRBEARD

HERERBEEARSPFNYA RPN ER RS
A&, W) LZENREE™, AMAXRBRITET
PG | BEREREER, ARAMERTETER
A, ST EES) LEBHE miR-638 KFFH
B MIRABTREANEELMZESR. BRTAAF
EREREN, ) LEINE B miR-638 RIKKF
A&, FIREE kY PAH 4R 30 L ZE 175 BPDE- B &
BINEYABN ;, WEFHEMR S RERTETILT
H4MAE miR-638 RiX, MM BT S &E W= EHEE

20 miR-638 RIAMINL I H B, EFH—FTH
o KHARH, EEAEE) L EFPSREHmMR-638 KRiX
KEFSTREBEAL, BEEFE-BUXER, MBE
JLEMAREEES, lacominoEF X &) | FZ8
& /BB MR miRNA BB RE R, ] 5] &5
A M AERSY miRNA FIKFE(Eo

AARNEERE R . (V) ARABHATEHZE
RH)LE, ERFRMIT SN L EERE S & iR LE K
HABREKT, BN ERBEFMREFRELXER, &T
IR EFRIIE A SR, BT KBORBMNENR
BREZINFIRFRIFM ;5 (2) 0T FRATE T K

TERERE, (EAMEERNSITIER, HiR7T A
BEURZHEERMF M, Mg iNm’5sroe-BERMNE
IR B BTN AEMY ; 3) BTHRXES
—MAR) LETRIY R B S B4 miR-638 RIAKF
X%, P& BPDE- BERMEY5 B4R miR-638
HFIE - MM X R AIARWEE—TENBREM : (1)
EA—TEMEEEMRR, FEUHITRARXANHE
i, RFBEH—DRNHAR ; 2) BFFE) LB LR
HREEHFFHYE, REFRMEZEN, Reg@
I E R L RITEHA) LE PM B EKTF,

&R LR, KPR RER S LESMNE B A
ff miR-638 JKFH &, BRI I LIRS I LH 59 AT BE
E5EEEMAME mR-638RARTENEFEFTERER, /L
EMETNLZHFE - BEBRNEYS miR-638 Z1EH!
2-BNUXR. HRETR, T | EEFRABNIFER
BRRIPIES, FIUBHEUNMZEIBMAYKE, B
K EFEHPZUFREGEA S BT HIRR S o
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