BT~ 20224F1 HEE 34 B85 18 Prev Med, Jan. 2022, Vol. 34, No.1 < 11 -

SN R
e AR 22 7% 5 70 E IR B2 48 il miR—223 #1 miR-155
ZRIR B RS

ERpT, FUE, AR, AR, RN, KA

LT T B4 i rh RS S O AR, T 77 3150105
2. WHTAS o A TR R XU PP ORI EE T 50003, VD T I 315010

WE: BRIk B E O S b A0 miRNA 155 (miR-155) FImiRNA223 (miR-223) FRikHiz
Wl Fik BEERMTVLAR T 2 5N G TR S Ak . 1 R P A Ak JRURL RN Ak 2 ] e Al R R R Y B 5L T
100 NI ATEBRFTR A, BEFRAEIE VT . TRV B85 A ML R T.60 A A KRB i SR ARy . R THE
B (BMD) . WM AR . el . PG SRR I SEGORE . SR A IR SR AR A AR R 8 /N It ] fin A
PIREE (Crwa) s SR R S5CRORR €033 — B3 IG5 10 i A DR 8— 86 AR 24 (8-OHdG), RIZEERE 1 2 % 5% PCR I &
miR-155 Al miR-223 (W FRik . RHZHE logistic [FIHALAI T miR—-155 F1miR-223 RiKHEMEA K, HR KR E
HAFRE R (31.17£7.30) %/, Ciah 0.05~0.30 mg/m®, AL RETE ; KRBBAFHEN (32.52+6.15) ¥ . KEFEL
LR BFBAMNAERS . BML, WA 22 R TS24 L (P>0.05), RFZTRH miR-155 FX Rk & P i 8eh
0.953, HARBFRAN 1293 WKEF TG ITHE X (P>0.05); FREFEHmiR-223 HIXFFih 8= P A5 0.540, IKTA
RN 1433, ZRAGHHE L (P<0.05), ZHZE logistic MIHMHT4E 5 B8 miR-223 FiE T8 55X RBAESE
TFEEIE (OR=2.719, 95%CI: 1.308~5.651). #51& miR-223 A PN e SRR EFEA L.

KRR RREE; URNA; SMEMM AN EAEB

hESES: RI134 CHERFRISED: A MEHS: 2096-5087 (2022) 01-0011-06

Effect of exposure to low concentrations of benzene on miR-223 and
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Abstract: Objective To investigate the effect of exposure to low concentrations of benzene on miR-155 and miR-223
expression in peripheral blood lymphocytes among workers with benzene exposure. Methods A hundred male employees
at a risk of exposure to benzene (the exposed group) were randomly sampled from two small metal products manufactur-
ing enterprises and one medium-sized chemical raw material and chemical products manufacturing enterprise in Ningho
City, Zhejiang Province, and 60 age-matched male employees without benzene exposure were randomly selected as the
unexposed group. Age, body mass index (BMI), smoking status, alcohol consumption, disease history, medication history
and routine blood testing results of subjects were collected using a questionnaire survey. The 8-hour time weighted aver-

age concentration (Crwa) of benzene was measured in the workplace using thermal desorption gas chromatography, and
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the urine 8-hydroxy-2 ' deoxyguanosine (8—OHdG) levels were determined using high—performance liquid—chromatogra-
phy tandem mass spectrometry (HPLC-MS/MS). The miR-155 and miR-223 expression was quantified in peripheral
blood lymphocytes using quantitative fluorescent reverse transcription—polymerase chain reaction assay, and the factors
affecting miR-155 and miR-223 expression were identified using multivariable logistic regression analysis. Results The
subjects in the exposed group had a mean age of (31.17+£7.30) years, and were exposed to low concentrations of
benzene (Crwy, 0.05 to 0.30 mg/m’) , while the subjects in the unexposed group had a mean age of (32.52+6.15) years.
There were no significant differences between the exposed and unexposed groups in terms of age, BMI, proportion of
smokers or proportion of alcohol consumers ( P>0.05). There was no significant difference in the median relative
miR-155 expression between the exposed and unexposed groups (0.953 vs. 1.293, P>0.05), and lower median relative
miR-223 expression was quantified in the exposed group than in the unexposed group (0.540 vs. 1.433, P<0.05).
Multivariable logistic regression analysis revealed that down-regulation of miR-223 expression correlated with exposure

to benzene (OR=2.719, 95%CI: 1.308-5.651). Conclusion Down-regulation of miR-223 expression may be associated

with exposure to low concentrations of benzene.
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Table 1 Reverse transcription and real-time quantitative PCR primer sequences

A Gene 514 Primer 51474 Primer sequences (5' -3 ")

U6 J 5519 Reverse  transcription primer GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAAAATA
7514 Forward primer CTCGCTTCGGCAGCACATA
514 Reverse primer GTGCAGGGTCCGAGGT

miR-155 S5 555 | Reverse transcription primer
U514 Forward primer
519 Reverse primer

miR-223 US| Reverse transcription  primer
B Forward primer
519 Reverse primer

GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACACCCCT
CGGCGTTAATGCTAATCGTGAT

GTGCAGGGTCCGAGGT
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTGGGGT
GGGTCGTGTCAGTTTGTCA

GTGCAGGGTCCGAGGT

1.6 “it oA R SPSS 19.0 B Giit ot . &
PEGERER A X B A, AR HEBCR T 2 K5 .
JE T GORHIR A IEZS 70 40 19 R FH B n 25 (oot
R, A0 SR R T 225007 AR IEZ
G3 A R R HH ALBOR Y o3 AL BRI R (M Q) ] H
W, ZHE B R ] Mann—Whitney U £ 55 . R £
K2 logistic B JABIAY 53 #7 miR-155 1 miR-233 &
KSR, BL P<0.05 HERAGH#EX.

2 & 7

21 AARB REFE 100 A, FE#RH (3117«
7.30) %, BMI &y (23.80+3.17) kg/m®, Wit 42 A,
T 27 N, Crwa 4 0.05 ~0.30 mg/m’, A fIvk BE A&

TR, REREEU 60 N, i (32.52+6.15) %,
BMI & (23.76+3.08) kg/m*, WGHH 22 A, 4RI 17
No BRI GARFZRBEANFRE . BML, WARFI R
MR, ZRIEgEE X (P>0.05), 3% 2.
2.2 2% miR-155 o miR-223 ABxt &L rbig 4
7k % M miR-155 M XF R K& M (Qn) H 0953
(2.125), miR-223 HXfFRIiEHE N 0.540 (1.201); FK
FEEEH miR-155 AXFRIAHE K 1.293 (1.860), miR-
223 fHXFFRIKE N 1433 (1.726). 2 41 miR-155 #H
MFA R, ZREGIHHEX (P>0.05); K
#E2H miR-223 MXFRINEARTARZETEA (P<0.05),
WAk, KB 8-OHAG /K- TARREH, A
MO8, /MR T AR ZEEH (P<0.05), L



- 14 - G EEEE 20224F 1 A4 34 B55 1) Prev Med, Jan. 2022, Vol. 34, No.1
* 2,
F 2 2 AR ZTOR R
Table 2 Comparison of basic conditions between the benzene exposed and unexposed group
T ltom KRR KRR _— ,
Exposed group (n=100) Unexposed group (n=60)
4RI AgelY ear” 31.17+7.30 32.52+6.15 1.431 0.233
BMI/ (kg/m®) * 23.80+3.17 23.76+3.08 0.007 0.931
W% 4 Smoking” 42 (42.00) 22 (36.67) 0.444 0.309
K Drinking” 27 (27.00) 17 (28.33) 0.033 0.497
15 5% Abnormal routine blood” 12 (12.00) 2 (3.33) 3.528 0.083
F1 20314 White blood cell count / (x10°/L) * 6.27+1.47 7.03+1.81 8.548 0.004
PR 44 Neutrophil count / (X10%L) * 3.85+2.83 4.08+1.43 0.327 0.977
IMi/IMRIAL Platelet count / (X10°/L) * 217.75+46.65 251.65+69.72 13.558 <0.001
1414 FH Hemoglobin/ (g/L) * 156.74+14.21 158.7029.80 0.887 0.139
8-OHAG/ (pg/gCr) 11.407.22 5.43%2.65 16.659 <0.001
miR-155 %} A miR-155 relative expression © 0.953 (2.125) 1.293 (1.860) 2.667 0.142
miR-223 HIXf Fik i miR—-223 relative expression ° 0.540 (1.201) 1.433 (1.726) 10.667 0.002

TE: ados R Mxesiid, HnLBCRBNER I 22004 bRk Mn (%) ik, ARIILESRI )RR c RRRM (Qo) ik, AR

BR ] Mann—Whitney UK. Note: a, the data were described with x+s and compared by one—way ANOVA; b, the data were described with n

(%) and compared by chi—square test; ¢, the data were described with M(Qx) and compared by Mann—Whitney U test.
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Table 3 Multivariable logistic regression analysis of influencing factors for miR—155 and miR-223 expression
PR AE FI A Z
Dependent variable Independent variable Reference P S Wald ¢ r oR e
miR-155 8-OHdG/ (pg/gCr)
4.05~ <4.05 0.269 0.519 0.268 0.605 1.308 0.473~3.617
5.80~ 0.270 0.495 0.298 0.585 1.310 0.497~3.454
9.64~ 0.154 0.534 4.678 0.031 3.171 1.114~9.023
i 1 Constant 0.236 0.965 0.060 0.807
miR-223 FEZRF% Benzene exposure
JZ Yes 75 No 1.000 0.373 7.178 0.007 2.719 1.308~5.651
8-OHdG/ (pg/gCr)
4.05~ <4.05 -0.158 0.543 0.085 0.771 0.854 0.295~2.473
5.80~ 0.323 0.502 0.414 0.520 1.382 0.516~3.698
9.64~ 1.176 0.530 4.930 0.026 3.242 1.148~9.156
“# it Constant 0.248 0.950 0.068 0.794
155 $HX¢%§£5E§2§§%jﬁgfffﬁé%§S(’ e SEA R associated with chronic benzene poisoning [J] .Exp Mol Pathol,
INE e, miR-223 FIk R 2 RN LA 2014, 96 (3); 426-430. |
Y, SPERANLETA TGRS BT iR 7P SR AR IR, w e
223 ﬁﬁﬁgéﬁé{ﬁﬁ{ﬁ%ﬁ’ ﬁﬂﬁ:ﬂj miR-223 %:Zﬁ [18_1910 ZIK Ministry of Health of the People 's Republic of China.Reference in-
W R, REFRH miR-223 Fik R, JR 8-OHIG tervals for blood cell analysis: WS/T 405-2012 [S] .2012.
WETHE S miR-223 KB FIHA X, IaRPUATTRE (6] R RSEME AR . TAES I A 5 Y A Rk
AR B G . TE A 25 5 S0 (1) 3 5 i M GBZ 159—2004 [S] . dbat: AR, 2004,
. miR-223 2 ik A B A SR L Ministry of Health of the People 's Republic of China. Specifica-
. e it L N . tions of air sampling for hazardous substances monitoring in the
ﬁéﬂi/ﬁz}:ﬁo 1Eﬁ$m1iﬂg%?§%%%n{ki%%ﬂﬁm workplace: GBZ 159-2004 [S] .Beijing: People 's Medical Pub-
REFEMITR A, AWTFE I JoIk HEBR IR IR 2 5 7 i S At lishing House, 2004,
DIl nIRE, i BAE S E BB SE oL gL o (7] e A RIEREE K DAL T Z R | TR S
e FRRR, Rk E R RES RSk, &L BRI E A 66 ¥Ry AL WA TR GBZ/T
WAARLY, mik-223 RETRTEFEAX, B ilz(t)if:al_ ilil?th[:jdi(:nzl Planning Commission of the People 's
miR-155 il miR-223 %%ﬁs?i}%ﬁfﬁﬁﬁj'iﬁé 8-OHdG Republic of China. Delerm?nation ofgtoxic substances in Wofkplace
mgﬂ%ﬁa\éo air—Part 66: benzene, toluene, xylene and ethyl benzene: GBZ/
T 300.66-2017 [S] .2017.
S ik (8] EeL, Zheis, W, 5 . IRk E R 550 BT AR
[1] SCHNATTER A R, KERZIC P J, ZHOU Y, et al. Peripheral 8-OHdG K-Frysgmi = [J] . B4E 50 =4, 2020,
blood effectsin benzene—exposed workers [J] .Chem Biol Interact, 37 (3): 243-248.
2010, 184 (1/2): 174-181. WANG A H, LI X H, LENG P B, et al.Influencing factors of uri-
[2]  VIANNA N J, POLAN A.Lymphomas and occupational benzene ex- nary 8—OHdG concentration in male workers exposed to low levels
posure [J] .Lancet, 1979, 313 (8131): 1394-1395. of benzene [J] .J Environ Occup Med, 2020, 37 (3): 243-248.
(3] XUPE, MR, WRERSC, 2 SRR T M 2 Rk RN (9] LIVAK K J, SCHMITTGEN T D.Analysis of relative gene expres-
RNA W05 3E 54580 (7] . vhae55 30 T A 4R s 2= & sion data using real-time quantitative PCR and the 27**“ method
2014, 32 (7): 511-515. [J] Methods, 2001, 25: 402-408.
LIU Y, ZHANG H D, CHEN X W, et al.Screening and analysis [10] ZRFHE, 2905, SmAR, 55 . St PCR RN P s AHC

of plasma microRNA profile in benzene exposed workers [J] .

Chin J Ind Hyg Occup Dis, 2014, 32 (7): 511-515.
[4] BAI W L, CHEN Y J, YANG J, et al.Aberrant miRNA profiles

miRNA J7 % B9 S7 (1] . o [ S0 0 i 2% 2% A
(3): 756-761.
ZHU D X, MIAO K R, ZHU Y D, et al.Detection of miRNA lev-

2010, 18



+ 16 -

WG EE: 20224E1 H % 34 L5 18

Prev Med, Jan. 2022, Vol. 34, No.1

els in leukemia patients by real-time quantitative PCR [J] .J Exp
Hematol, 2010, 18 (3): 756-761.

C57BL/6 mice [J] .Int J Mol Sci, 2015, 16 (11): 27058-—
27071.

(1] Rk, RE=, a5 (RS R T [16] WHRIE, 2T, K, 5 . SR A SCUE b A
BB LA OZ 2 (1] . Wb BE 25, 2020, 42 (8): (16HBE) XfH miR-221 K AN PTENmRNA 15 (1) 3 1
1250-1253. (J] . #aEdeik, 2019, 33 (3): 226-229.

WANG QY, WUZY, ZHANG Y, et al.Effects of low concentra- [17] BISWAS R, MAHESH G.MicroRNA-155: a master regulator of
tion benzene on blood routine count and lymphocyte micronucleus in inflammation [J] .J Interferon Cytokine Res, 2019, 39 (6) :
exposed workers [J] .Hebei Med J, 2020, 42 (8): 1250-1253. 321-330.

[12] 240, sk&, RBEDE. 55 . UM ARER AR VE A8 i T i [18] JOHNNIDIS J B, HARRIS M H, WHEELER R T, et al.Regula-
LS H Kz R R dr (1] . Wipi B, 2020, 32 (10): tion of progenitor cell proliferation and granulocyte function by mi-
1059-1061. croRNA-223 [J] Nature, 2008, 451 (7182): 1125-1129.
PENG Y, ZHANG L, ZHU Y Y, et al. Abnormality in routine [19] AOKI H, TANI H, NAKAMURA K, et al.MicroRNA biomarkers
blood tests and its influencing factors among workers exposed to ben- for chemical hazard screening identified by RNA deep sequencing
zene in Hangzhou [J] Prev Med, 2020, 32 (10): 1059-1061. analysis in mouse embryonic stem cells [J/OL] .Toxicol Appl

[13] KIM J H, MOON J Y, PARK E Y, et al. Changes in oxidative Pharmacol, 2020, 392 [2021-12-01] .https://doi.org/10.1016/j.
stress biomarker and gene expression levels in workers exposed to taap.2020.114929.
volatile organic compounds [J] .Ind Health, 2011, 49 (1): 8-14. [20] FEELr, ZEWei, AN . SREEAE FHPLE XS miRNA €

[14] LIU Y, CHEN X W, NIAN Q, et al. Analysis of plasma mi- FIBFFEHERE (1] . g7 sl AR, 2018, 36 (3):
croRNA expression profiles in a Chinese population occupationally 237-240.
exposed to benzene and in a population with chronic benzene poi- WANG A H, LI X H, LENG P B.Research progress on toxicity
soning [J] .J Thorac Dis, 2016, 8 (3): 403-414. mechanism of benzene and its relationship with miRNA [J] .Chin

[15] WEI H Y, ZHANG J, TAN K H, et al.Benzene—induced aber- J Ind Hyg Occup Dis, 2018, 36 (3): 237-240.
rant miRNA expression rofile in hematopoietic progenitor cells in Wi HER: 2021-09-03 fEEIEHEA: 2021-12-01 ZARX4EE: PRGN

B T S o o o o o i i T e o o o e o o o e T i T i S e o o o e o o e I I o e e o O R I SR i s S e

- R W

751 N 2

(BpEEs) 2021 42505 12 WITIIIRSCR g, XA, WHEMIEFIESC 4 K, SRt
ESCEF M A R
1 VFSE, Andie, DAVERWTAEMERE (o T 2 R pILA s A T AL ORI oT)

2. BE, 2/, BERANGEEE GBIALE R = EBE A A SUPME K . PO o T s )

3. BRI, 5kMsE, BREEDF RIS CBUM TSR AL S AT I e HIV/AIDS Ji ISR 347)

4. RN, BEIEER, VRURWRAEAEE PR IR ST AR — WRORE (3 — B IBC S5 3 v A 00 BB A4 TR 8 o R o
k)

(BB EE) Skl



