&iﬁl"iﬂéﬁﬂiﬂﬁﬁ: . e
(FRBREE ) 2022 655 1 %35 2 ]
NP LR EHRER AU EDERERLREIRE
%

LR, BIGR T, BEAR, RIEE

e, ]

1 2= MR — IR 2B, Hl =2 M 730000
2 M RFE—ERAEE SR, HRZEM 730000
«EIPEE: 4, Mi4E: hxli 01@163. com

HEATH: BB HFEREIES (20JRI0RAT05) 3 Hil A B 240534 (2021B-008);
2L KR —E R BE N 34 (1dyyyn2021-15) 5 =20 K24 Ak iR m 5
(20220060217)

[RHE] BW: MK E 2N E RS R, RIGE R AT 2 R U557
WRER, T HARE T RS SR S i B R 2017 SFIT Y W PR E A RAR T K &
VOB S 46 % 2 TR R I BOR AR AR S5 05 A A TR, 3 RO B A B S a6 =k bk L it
BBt bR SEgR PR SER AN SV eLE AT, A LI =R T bR
Frs B sein =R ot 74851 . BATES NSRBI e S A B A M ML S E PRt

FALRSRETUR, WL =i59e FERIEEIUCEY) 2153200 LK U 52 i 57 £ 40 i
SAEMPRAR R B I SCRBEATAR R, B4 SER =R VEA UL SRR R, AT REE A
SN LA AR o7 e ] o AS R RAL R AT WAL S m] BE 2 52 i 240 0 45 A4 AN 20 L TR, X

ARRTRE R R RIE, TR 5 52 B 18AE AL
b BEMRRE AN PREE DT T I T BEAF AEAN R, X EEAN R 5 1R PR 45 R &2 U

Ko

M. [RII, SR N S0t oF BEAR

[RBm) #RIEAYULEY); FERS); WREKE

2017 I Hr M AT AR TR &
VUL SR 56 = 2S5 B I HOR AR A 25 5 T

B A TR, 5 A B A B S R

FER W B W T ARE . SRS IR AN
AU SR E S TTI, A L=
At TARAE, JuBrdscie =R gt TRl ik
HFZAGE SIS = MR B A F JO SRR E,
H I FRFA R A e S5 7R R, (R I 2
7B EAR B WIS YLE R R E . B
BRTEH, HEHEREAIUEEY) (volatile
organic compounds, VOCs) % mfE HH
£ TVF B5 7AW, RUONE IR Sl VOCs
DASC IS4t 25, T S 6 2 BRI 43 < S Ak
FHEHARE™ . #8 IVF SEIRE W, e WK
PRS0 FEOREA) B R VOCs . —RIA A
P2 KA WAL B 4 B A AT B ) 50 1
FIAEFH AV, fERRER SRR, VOCs

https://www.mospbs.com/

FAKTF 250°C, 28R KRT 0.1 mmHg, HHT
3T TBE 2109855, VOCs PRl 4% % 1t i A7
ST

— EREFEILE YRR

S A A 52 R SR = A 2 A B
FRR . XA (AAREEEED | i
A RN S IRED RS Je ki
TUCREAT VOCs 383 &5 Fh B AE TSI = %
g, IXEERAR AR A XA R
gi. AHRR S IE AR R G HEM R B
Fo BRI RS o BEAMACKIAT VOC HAt A
QAR BT < R . — kI
B, ARIC2E. HEA. BRsE. B
FeM S BAE o AR AT R A
FETRG JFa 2 U H G KT A2 H LA T A R
FT R A AT SR AR, RIS S0 5 A A E 2


mailto:hxli_01@163.com

CREREZFERE) 2022 55 1 B4 2

)7 75 Y B VROA B3R 19 = bR v IR U DL 5E 4
HERR RIS, TVF S246 5= N 724E 18 3 300
P R A", HEe VOCs (Bl
) B LLEERE FR46/C02 SO N e A, FEnT
RETS YLlic T FIIRRG VOCs sk DA S I 25 B
BEAsS MR FRFE N e A KBk, R H vocs
A DA S ORI AR B A 3k — 8 e AN TVE ¥R
JTEE R

A2 R R, S 05 9 Cnds ke
PEANAEYDD Il & 45 T se 2 A 1R R 1)
ZE 5, FrLA—H DLRAME DU i V5 G ) IR G
T RT3 PR LA TR R s v R LA BRI K
TE “ARAINSZRE LG = MRS A iR T 2 3t
W, BERAEH R TR : 0.5 um-10
wm BRI T 352, 000 4~/ m3, L VOCs KT
500 g/ m3, MWERMET 5ug/ m3, BE/NHS
15 SR CRFERE /NN 58 2 3 i < 3
v . HEBIEERNE, S SRk
R SRR ] RE S B R R AL AR (Er
TR REAE ) A — 8 AH IS, HIX T T i R
NHEFE s 2RI B s e 25 R 5 PG 3R
LI, R RGOS T VOCs i gk
TR I E AR A ARG BERH .

=, VOCs %t IVF ¥&7 4 BRI

TF2 SRR B ART 256 =5 545 )
FECPEAL 4 VOCs R A5 Jn I
DUAT: 2 56k R i & 7 RTER B B A fe e 1 f
. OAPFUIE, Es e = BAAME A
T EFRAEFR AR R R 72 B HEPA i 3E R 45,
(L SI2 56 =5 40 3 77 AR 1) SR HE O B3/ B
ARG Sar MR, I 90% /N R AR 1E
PR T P AN EY BE . B8m vOCS 1L R 4
A DL S 448 o [ ) B B 2 Bk kT 4
R RER " T, KA IE R G R
> VOC RN, SZ2AE2%. BRZLE. D5 BT
FCRE L PR AR R B . TS
TP RGRRAR T PR ZIE. T ZkE.
PIME S S02, NOx ¢ T M T M. BRIk
K. A A xke-1211 AR
R . I 1 ppm IHE R MG HUL & YTT
XTRIYIRRG =R BRI, 0.5 ppm A AT
R UL A V7K P BARAS 52 i L iR
6k B A S HORUTE YRR AR, (A5 0

https://www.mospbs.com/

R E TG, BT DA KM AL &P
T 0. 2 ppm, ARG HAR (AR SN2 HE 45/
1. & EEAHY

2 (C6H6) J2&: S50 = A i LI VOC 257K,
R — o FIR TR — PG EuE R
R, ¥ERMEE, —BAEIRELE 1 2 50 ppb
Z I8, 257 0.4 ppb LI\ R RS S 80U
i ) 7 B RS o 32 A A b SIS A AR IR
(1 BB KPR WARE , AR R R,
1A A 52 K 4 Uik 6 2 18] & 75 A7 76 A0 S 1 .
Alviggi %5 AR ORI YR IREE, LLO.54
ng/mL A SR H A3 B0 AR EE4H (A 4H)
IO =k E 4 (B 4H) « B ALIEIRE S
FSH JE28 /K1 2 8.2 IEAH O, 111 5 B2 W{E K
RIS 3R R 2 B3 A OC, A AR
RSO B2 4 B 4. Ui A SR S5O0
TR PR Y 1 A R R R R R R
PEA G, HEMI AT B 3 7 — PR A1 2541
%IJWD

MR TR AR CR AR
) B, /NER RG240 M B R I A AR
WAL BRI, NN PRGN R, G
PRI SR (TR BRATEIZL) 30, FEusz)
Y th PRA H SO R R AR o 78 R R AR R
WK G, AT AREE 2 /N BRMT 5F R 24 i P 9k
B 5 AR FIMIT OB 2H =B P 2R 1
BRI R T E N BRI
B, R IRRR iR LAL U B B EUREH
5| AN RS S I I OO, A K
g M (ROS) M BUAA N B, S B
DRI K () S8, i A A T A A
MAEMIBET:, FIoh 8 N 55 5 R IEF G
I 0 5 B 5% B 40 A 5 30 B 1) O HLAE
YHM I 2 B (GRTY AR, MDA TS
PITE I ZE 5, TETE RS JLAEFE A 2R S o2 5 /s
i B S e AR
2. A

Iy — Fh S == E WA MR RS
MIRWR, Er—MAENER 58, T
PAFET SR 0, W, JRAKFR
A . FZRFNHARAG HLIA R0 & S e o 21
LRA RN, HES TSR, BiEE
Fe THa Lo 18 PPAS AN A B X2 S P
2RI FH SR R I R R AR AE 5 A SR T/



CREREZFERE) 2022 55 1 B4 2

WS =K, PR TR R, 32
R REERRAAEREE TR &
ARSI IE B R 2RO6E IR G 40 i B A B R
UM ERTEAE R, B 7 B I F R & PR O 1
TR IFIG MR IR E R, FEEG B E
Hahn. sh By b ) o i R 2 0, BRA R
Fa TN ) H R 2 S I G L AR T
AR E MRS, WiaiE SR, b
JUEKISE, Bk, BA R
2R Y FEEE R, 2
EWNHEETG ST 1 -3 L L
h, B 5HEILARIRGEE" . NRE
BE TR T 1-FA-3-IFfE, 4MBEA
LR g P T 48 o 4D [0 s L [ /K T PR, 32
M FEER G N, &R R 5% RS
fhfie s >,
3. BHFHRRK

THERGer= A 2 5 1828 CRIFRE, =
FESR R R, ROFEE. RS XK
AR A RE R RIS RO AR . 2R R
REAE 7> /K B e fie LK &, 9
DIEGAE R AEI R C, 15 Bax RKIA
(bel-2 HF R G BFEW M, Wi
caspase 3 K, FEEUMFET:, FITEE
WA S R AR . [FIR, 23R 05 582K TCM/TE
Y Lk F 2 B K o, TOM ZH b,
JRRG LS 2] 0CT-4 FRIX PR, IXATRES
TCM FAI 4 M sk A 5% o Brevik %5 AAIEWATE
XF 22 R 05 IR St B e IS o A SR AR
RIRAR, X n] gee sz ARG % . a
BRSSP EEEARR
4, =8 LIE

=% 2% (Trichloroethylene, TCE)
JE— PSR RN R, B T R
FAR, BAREFMEIRIEN. £RRMZ2H
[\ TCE AT Ui ) LB B AR 2k B iR
g%, [FIN, hYpiaaE iR, TCE v]
FECC IR 5 [RI R H T, SERER A TCE
AT AR R VR 6 20 A o 4 s - AR A B8 1
iz, rAEMRSHERENRRIE, N
TR A AR B, T BUR M R AT,
A B A O RS T 2 A ML 22—
5. FrigiE

T A i A Sl — Tl ¥ AR A i PR

https://www.mospbs.com/

R, THZAFEFIRAMZRE IR E N . JBHE A
ARG B B SRS . B o &
PR, BB ONARERE VOCs, 1R E et
FRER A FER M TS . 281, Hajagos
S N H A 0 R AN 2 o B B B R
JV ity 25 B SO0 IE S T RE S i 5 S 4 il
oAk, IR B IEIE, B0 P A B
WP, AR 7 = IUZ MAS e 45
6. AImEE

RIS S S — P s 6 = 2 ST I LI
HERMEBNAEY, FoET AL,
PR R G IR B R 2 . LI LR B,
TR I T 8 o BR8N BREY H RN FE IR T
RCEAT FUHEE A o 3ok — T/ BB 5 500
ppb [ TR I g R B 7 7 RO AL SR W, I 47
SO LR TR R B TR B . 159
W54 5 mg/mL NS A& AR, BI%
Bk ZLT BRI VR IR K S R L S
fICER [ 5E 77 L 8% 77 1 R A6 76 DY 41 A 3 A0 5%
RLFR A A ] o JE 28 (3 4L A0 I B 1 2R 4T
Bk AR,
7. kL

A ) 5 2 WA RERE 9K 1R 40 2K 2% 40 SR
L e i s - A PN SN = e
WA SCERIR D, sl g BRI T W2
TR BRI, BUNIIERIR L) (C8HB)
AR ARTURL AT B g TR S A0 N AL Gl
WEVERBIRIERD , BARFIAR S HE
ToU 22 5, (HFEMEI AL R I B P R R T
Tl A, 50 8 A R 11 38 S A PN o B8 ] 7 A
YHARPET, OGN E, BN R AR AT
T2, AREBRRINmAE (ZnS) iREr] &
F AR BOL R — T R ARG T
S A OURL T LA P9 21 5 R 40 i 5
J& SR A A S R, S BRI K
GRS BTSN M 2% R I R 5,
PRI B X I S5 S J5E DR 2 i kS i B
MF 2 W 3% EE m AR

WEREBL, BERE/ANT 2.5 Bk ok
(PM2.5) STZHMEHR. 5110 Ik E
R A AL TR AR R VTR AL R
Pkl RS54 W35 S ™. PM2. 5 R PM1O
TREWAE Bk B 18 1 B 55 5 PR U v A K
P LRG3 FiAE 20 I 2 PR AR TG 72



CREREZFERE) 2022 55 1 B4 2

Z BN 1 (Zonula Occludens,
70-1) F&— i 75 4 0[] 2 i 5% 2 I HE 1 B
B, SEEHEREET RN, A
Bh T3 IETE AN TE/TCM B 404k . fokE v e
MZEE F RIS, FBULRERIY ME R
HRRAE™,

E.ERANBHBARLREREERER
FLRMBEIR, S VOCs I5 Jepizsl

X SIS 5 B FRAE N TS G AR AL
(O FR AT BT 502 T AN ) R TS S
B 0 ST 6% = 55 B RN R AR AR R TH AT B
FrEiRRHA e AT BESE VOCs [ — RokiR. F
B 3070 B e sl A0 () SR 5K, 0 B A B 5
06 =2 PR 1R 55 () B0 i R 3412, TR
FEVOCs HENSLINE . Rk, A5 ERE
FrA RN OT, SR BN 0L AR
A—2 TN A%, JER VOCs XA 5
Wiy, FEAHOCERY) A S & VOCs IR A
LR 5256 % 1 ST NAR B Wi o R 75 2
TE S0 5 N BICTE AH 5% 2 340 1) L Ath 1 75 3t
ITWEERERAE, WU FEAE L0 = R AT IR AR
BRI T . BhAh, B,
SERF RPN (2 3 AR D m = iR 2 28°C.
FIFFAAT G, W RARYEEIR A VOCs R &
B . Z4E B A 515 56 =T LA s
HARR) VOCs MARMIRAE, JF5F 21T
o THET R R AR FAAEINSA 2 BA
SEHLE E .

SIEH 25 G TR SRS AL . N DLl iE
ARl E I BAH 7 B I e S s FARER
PRANSZAE S0 = 2 (R B A G A 7
DU A R WE — A T AR
IS SEES =, DAJT AT A B0 R E
37 13 A S A R O X 8 ELAR
T 0. 5 BICK B AR 28 J5URE I8 8 455 5 200 b FH /B
Hp, Tl R IR G ST iR
GUSLPL S AE B S =M A R L
JERYE, WSk S GLIE RS (HEPA,
AT EBRRT 0.3 um R TE MR IS 3E
B EERRRET I ERS . B AT R E
A 25 B 25 . S5l i AN [F) R /N FL
B 7351 J135 WO 4y 1 & B R E AL
GV, e R AT DL R AR T R AL

https://www.mospbs.com/

Y. BEIS. BASAEESR, A RN
Tt giE & Ea L Em™ .

RN K15 9L, it — 0 B aR I
BRI SEL Bl AP EE RS
AR FIBAZE R CReBl 23 R A P
SEL /DI Y iy A NI | 2N 3 TR
FEFESE, VOC T &9 7 i FE S e A 1B
B BN WIMZ IR T INFE
J3] DA 3 A 25 A2 g A 2 K 5 43 S &R
Bk, DA E &SI T AIK . a0
PR s T A ) TC AR 40 S D 2 —0. 01 AT
-0. 74, BIRFAE, FEFA ] RER I IRIER
LI& [26] .

2016 4 ESHRE i 7 $/2 HH o7 & 4 il B £,
FEAR AR TR G 7R 0k . M ARk H
T Jify 5% 2% RN BE B 728 FH (000 4 ekt BOE T
REAE B R ORIRZ —, B4 LUK 11
AIRKESR: . T BERR. R
FRINREGY), Ko &Wmp), (AdEf
KA RN, HA A FE T R s ) 2
WI5 0, Wl UAA e Ay, . Ihisss
=, W hiE TR B R R
EALAN A I ETE RO RO A7 2 R R
(Rrszma o ST WLEERE % R G0 H T 55 32 AN
W A A BRI, ISR FN P4l
FAAN B TR IR TG 1 4 i 50F0 S VR F it (] 144
AN CTTAS AW 0 96 /NI P-4, BRIA
ok N IERE (EMEA) FRBUE I B ™

PRAI 52K S 06 = 23 U B N SRR
R RFIEIGE . P, 1R DO A
JLRIK Y B R 75 B A S B ™, BRI
ST IR SL0 = W E B RIS . RIS
SIS 2 AR FRAR 9 DL B AR TR 7 AR iR E R
PAE L R P AEERE T AR EIED
1 AR, SEEBG 2 AN [F) ) 5 St I8 R e
PSR &id i T R NEE RN . R
1R 215 4 5 NI 6 A0 B AE A7 76 & %
AHfE v, (HSE50 = R ESE 54 H O
B s R X s =Y

S5 CHR
[1]Agarwal N, Chattopadhyay R, Ghosh S,
et al. Volatile organic compounds and

good laboratory practices in the in



CREREZFERE) 2022 55 1 B4 2

vitro fertilization laboratory: the
important parameters for successful
outcome in extended culture[J]. Journal
of Assisted Reproduction and Genetics
2017, 34(8): 999-1006.
[2]Pollet-Villard X, Levy R. Impact of
air quality on practices and results in
the IVF laboratoryl[]]
Obstetrique, Fertilite, Senologie, 2018,
46 (10) : 713-728.

[3]Conforti A, Mascia M, Cioffi G, et al.

Air pollution and female fertility: a

Gynecologie,

systematic review of literature [J].
Reproductive Biology and
Endocrinology : RB&E, 2018, 16(1): 117

[4]Mortimer D, Cohen J, Mortimer ST, et
al. Cairo consensus on the IVF
laboratory environment and air quality:
report of an expert meeting [J].
Reproductive Biomedicine Online, 2018,
36(6) : 658-674.

[5]Wale PL, Gardner DK. The effects of
chemical and

physical factors on

mammalian embryo culture and their
importance for the practice of assisted
reproduction [Jl. Human
Reproduction Update, 2016, 22(1): 2-22.
[6]Maggiulli R, Giancani A, Fabozzi G,
et al. Assessment and management of the

risk of SARS-CoV-2 infection in an IVF

human

laboratory [Jl. Reproductive
Biomedicine Online, 2020, 41(3):
385-394.

[7]Quraishi SM, Lin PC, Richter KS, et
al. Ambient air pollution exposure and
fecundability in women undergoing in
vitro fertilization [J]. Environmental
Epidemiology (Philadelphia, Pa.), 2019,
3(1): €036

[8]Alviggi C, Guadagni R, Conforti A, et
al. Association between intrafollicular
concentration of benzene and outcome of
stimulation in

controlled ovarian

IVF/ICSI cycles: a pilot study

https://www.mospbs.com/

[J]. Journal of Ovarian Research, 2014,
7: 67.

[9]Morbeck DE.
assisted reproduction laboratory: a
[J]. Journal of Assisted
2015, 32(7):

Air quality in the
mini-review
Reproduction Genetics,
1019-1024.

[10]Callan SP, Hannigan JH, Bowen SE.
Prenatal toluene exposure impairs
performance in the Morris Water Maze in
adolescent rats [J]. Neuroscience, 2017
342: 180-187

[11]Callan SP, Kott JM, Cleary JP, et al.
Changes in developmental body weight as
a function of toluene exposure: a
meta—analysis of animal studies [J].
Human Experimental Toxicology, 2016,
35(4) : 341-352.

[12]Hokeness K, Kratch J, Nadolny C, et
al. The effects of fungal volatile
organic compounds on bone marrow stromal
cells [J]. Journal of
Microbiology, 2014, 60(1): 1-4.
[13]Inamdar AA, Moore JC, Cohen RI, et

al. Amodel to evaluate the cytotoxicity

Canadian

of the fungal volatile organic compound
1-octen—3-0l in human embryonic stem
cells [J]. Mycopathologia, 2012, 173(1):
13-20.
[14]Li P, Hua R, Li K, et al. Polycyclic
aromatic hydrocarbons exposure and
early miscarriage in women undergoing in
vitro fertilization—embryo transfer [J].
Human Fertility (Cambridge, England),
2020, 23(1): 17-22.
[15]Brevik A, Lindeman B, Rusnakova V,
et al. Paternal benzo[a]pyrene exposure
affects gene expression in the early
embryo [J1.
an Official
Journal of the Society of Toxicology,
2012, 129(1): 157-165
[16]Caldwell PT, Manziello A, Howard J,

et al. Gene expression profiling in the

developing mouse

Toxicological Sciences



CREREZFERE) 2022 55 1 B4 2

fetal cardiac tissue after folate and

low—dose trichloroethylene exposure [J].

Birth Defects Research. Part A, Clinical
and Molecular Teratology, 2010, 88(2):
111-127.

[17]Hajagos—-Téth J, Hodi A, Seres AB, et
al. Effects of d— and 1-limonene on the
pregnant rat myometrium in vitro [J].
Croatian Medical Journal, 2015, 56(5):
431-438.

[18]Martinez CA, Nohalez A, Parrilla I,
et al. The

influences in vitro embryo production:

overlaying oil type

differences in composition and compound

transfer into incubation medium between

0oils [J]. Scientific Reports, 2017, 7(1):

10505
[19]Celd P, Vesela B, Matalova E, et al.

Embryonic toxicity of nanoparticles [J].

Cells, Tissues, Organs, 2014, 199(1):
1-23.

[20]Simopoulou M,
Rapani A, et al.

Sfakianoudis K,
Considerations
Regarding Embryo Culture Conditions:
From Media to Epigenetics [J]. In Vivo
(Athens, Greece), 2018, 32(3): 451-460.
[21]Huang CH, Yeh JM, Chan WH. Hazardous
impacts of silver nanoparticles on mouse
oocyte maturation and fertilization and
fetal development through induction of
apoptotic processes [J]. Environmental
Toxicology, 2018, 33(10): 1039-1049.
[22]Carre J, Gatimel N, Moreau J, et al.
Influence of air quality on the results
of in vitro fertilization attempts: a
study  [J].
Journal of Obstetrics, Gynecology, and
2017,  210:

retrospective European

Reproductive Biology,
116-122

[23]Wang H, Ding T, Brown N, et al.
Zonula occludens—1 (Z0-1) is involved in
morula to blastocyst transformation in
the mouse [J]. Developmental Biology,

2008, 318(1): 112-125

https://www.mospbs.com/

[24]Forman M, Sparks AE, Degelos S, et
al. Statistically

improvements in clinical outcomes using

significant

engineered molecular media and
genomically modeled ultraviolet light
for comprehensive control of ambient air
(AA) quality [J]. Fertil Steril, 2014,
102(3) : €91.

[25]Munch EM, Sparks AE, Duran HE, et al.
Lack of carbon air filtration impacts
early embryo development [J]. Journal of
Assisted Reproduction and Genetics,
2015, 32(7): 1009-1017.

[26]Yin HB, Chen CH, Darre MJ, et al.
Phytochemicals reduce
aflatoxin—induced toxicity in chicken
embryos [J]. Poultry Science, 2017,
96 (10) : 3725-3732

[27]Khan Z, Wolff HS, Fredrickson JR, et
al. Mouse strain and quality control
testing: improved sensitivity of the
mouse embryo assay with embryos from
outbred mice [J]. Fertility and
Sterility, 2013, 99(3): 847-854.
[28]Martinez CA, Martinez EA, Gil MA.
Importance of 0il overlay for production
vitro [J].

in Domestic Animals =

of porcine embryos in
Reproduction
Zuchthygiene, 2018, 53(2): 281-286.
[29]Ainsworth AJ, Fredrickson JR,
Morbeck DK. Improved detection of
mineral oil toxicity using an extended
mouse embryo assay [J]. Journal of
Assisted Reproduction and Genetics,
2017, 34(3): 391-397
[30]Puttabyatappa M, Banker M, Zeng L,
et al. Maternal Exposure to
Environmental Disruptors and Sexually
in Maternal and
Stress [J]. The
Journal of Clinical Endocrinology and
Metabolism, 2020, 105(2): 492-505
[31]Gardner DK, Kelley RL. Impact of the

IVF laboratory environment on human

Dimorphic Changes

Neonatal Oxidative



Riﬁf"iﬂ%ﬂiﬂﬁﬁ
(FBREE ML) 2022 4655 1 %5 2 1)

preimplantation embryo phenotype [J]. Health and Disease, 2017, 8(4) : 418-435.

Journal of Developmental Origins of

https://www.mospbs.com/ 7



