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[ABSTRACT] Atmospheric fine particulate matter (particulate matter 2.5,PM,.) is a major component of
haze, and its potential hazards to human reproductive health have garnered widespread attention.
Establishing appropriate animal models is crucial for in-depth research into the reproductive toxicity of
PM,. exposure and its underlying mechanisms. This paper, based on recent literature, summarizes current
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methods for establishing PM,.-exposed animal models and the evaluation criteria for reproductive toxicity
research. The primary modeling methods for PM,. exposure include whole-body inhalation exposure and
intratracheal instillation exposure. While whole-body inhalation exposure effectively simulates real-life
human inhalation environments, it requires sophisticated experimental equipment. Conversely,
intratracheal instillation exposure is more cost-effective and easier to operate but faces challenges in
accurately mimicking the distribution and deposition of PM,. during natural inhalation. Therefore,
researchers must carefully weigh these exposure methods to enhance model rigor and achieve the most
realistic simulation of human exposure conditions. When summarizing the application evaluation
indicators of PM,.-induced reproductive toxicity, this review finds that the main indicators of male
reproductive toxicity include reduced sperm quality, testicular tissue damage, and hormonal imbalances.
For female reproductive toxicity, the primary indicators are reduced ovarian reserve, endocrine dysfunction,
endometrial damage, and adverse perinatal reactions. Additionally, this review highlights the need for
detailed chemical composition analysis of PM, ., exploring the reproductive toxic targets and mechanisms
of particles containing different chemical components, such as heavy metals and polycyclic aromatic
hydrocarbons. Long-term studies are also necessary to assess the effects of PM,. exposure on
reproductive health and transgenerational effects, to predict potential long-term risks for humans.
Additionally, interdisciplinary collaboration should be encouraged, involving cooperation between
environmental science, toxicology, reproductive medicine, and other disciplines, to comprehensively
assess the environmental health risks of PM,, and provide scientific support for the development of
integrated prevention and control strategies. This review summarizes animal modeling methods, evaluation
criteria, and their applications, providing valuable methodological references for future reproductive
toxicity research on PM,..
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Table 1 Modeling methods and associated phenotypes of PM,; inhalation exposure models for reproductive toxicity

studies
o PM,, RERE PM, RERTIE) RS AR R
Animal Exposure concentration Exposure duration Associated phenotypes of
nima
of PM, of PM, reproductive toxicity
C57BL/6/NER, 14, 8 AW FA:60 pug/m?; 6h/d, £ 83 BERHRFEREENREIRG™

C57BL/6 mouse, male, 8 weeks old
C57BL/6/NER,, 11, 6 ~ 8 @i
C57BL/6 mouse, male, 6-8 weeks old

C57BL/6 /NS, 11, 6 B %
C57BL/6 mouse, male, 6 weeks old
C57BL/6NER , 1M, 8 A S
C57BL/6 mouse, male, 8 weeks old
C57BL/6 /IR, 114, 8 e
C57BL/6 mouse, male, 8 weeks old
SDKER, M4, 6 B

SD rat, male, 6 weeks old
Wistar X , 1M, 6 Eig

Wistar rat, male, 6 weeks old

C57BL/6 /RS, 1%, 8 A&
C57BL/6 mouse, female, 8 weeks old

C57BL/6/1NER, Wit , 4 B

C57BL/6 mouse, female, 4 months old

C57BL/6 /NS, Mt , 4 B4
C57BL/6 mouse, female, 4 weeks old

CAP:488 pg/m?
FA:0.39 pg/m?
UA:59.75 pg/m*
CAP:483.61 pg/m’
UA:94.84 ng/m%
CAP:900.21 pg/m®
FA:0 pg/m?
CAP:75.78 pg/m’
FA:45 pg/m®
CAP:72.26 pg/m’
FA:0.70 ug/m?
CAP:16.7 pg/m?
338846 :0.02 ~ 0.18 mg/m?;

41ZR4540:0.06 ~ 0.81 mg/m?;

8{Zik454H :0.11 - 1.60 mg/m?
FA:2.4 ug/m®
CAP:49.4 pg/m’

FA: <5 pg/m?
CAP:110 ~ 130 pg/m®
FA:3.93 ug/m®
CAP:128.1 ug/m?®

6h/d,5d/E, 58

6h/d, D3RI RESEF16F
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TH
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Table 2 Modeling methods and associated phenotypes of PM,; instillation exposure models for reproductive toxicity

studies
- PM,, RERE PM,. RERTIE) EAB AR
. Exposure concentration Exposure duration Associated phenotypes of
Animal model . .
of PM,¢ of PM,¢ reproductive toxicity

C57BL/6 /NS, It , 8 E ¢

C57BL/6 mouse, female, 8 weeks
old

C57BL/6 /RS, 1§15, 5 B4

C57BL/6 mouse, male, 5 weeks
old

SD X, i, 8 EiR

SD rat, male, 8 weeks old

SD KR, M, 4B
SD rat, male, 4 weeks old

SD KRR, %, 6 B

SD rat, male, 6 weeks old
SD KR, M1, 8@

SD rat, male, 8 weeks old
SD KR, M, 6 ~ 8FE
SD rat, male, 6-8 weeks old

SDKE, #1146 EE
SD rat, male, 6 weeks old

SDAE, i#1%,180~ 220 g
SD rat, male, 180-220 g
SD KR, #, 43#
SD rat, male, 4 weeks old
BN, g, 6 ~ 7 e
Kunming mouse, female, 6 to
7 weeks old
BB/ UEME, 4B
Kunming mouse, female,
4 weeks old
SDKER, I, Al

SD rat, female, adult

SDAKHR, MM, 8BRS

SD rat, female, 8 weeks old
C57BL/6, M4

C57BL/6, female

ICRINER,, MM, A SF

ICR mouse, female, adult

ICR/NER, fEtE , 4 B

ICR mouse, female, 4 weeks old

RXIEB4H 4.8 mg/kg;
SHI84H :43.2 mg/kg

1.0 mg/kg

EXIE4R:4.3 mg/kg;
SFIEH:12.9 mg/kg

1.5 mg/kg

EXUE2H:10 mg/kg;
BRIE4 20 mg/kg
25 mg/kg

XIS 4E 1.8 mg/kg;
2454 mg/kg;
SIS :16.2 mg/kg
RHISH 9 mg/kg;
SHEA 24 mg/kg

B2:02.06.15 mg/kg:;
£2:0.3.15.2.7 mg/kg
RFIEA 20 ug/ke;
SRIEAH 160 ug/kg
KXIE240:0.259 2 pg/uL ;
FRXIE4H:1.566 95 pg/ul;
BRISH:3.456 pug/ul
RFIE4H:0.36 pg/ul;
XIS 1.2 pg/ul;
BRIEHE: 2.4 pg/puL
RXIEA 0.5 mg/kg;
RIS 2 mg/kg;
SXIE4H 8 mg/kg
RFIEH:1.5 mg/kg;
B2 6 mg/kg

3 mg/kg

—
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