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Abstract: Along with the development of human society, environmental pollution is also getting severe, urging the
study on the impact of environmental pollutants on human health and ecology. Reproductive systems are key to
perpetuity of humans and other organisms, and so the effect of common environmental pollutants on reproduction

has drawn widespread attention. Studies using the model nematode Caenorhabditis elegans offer several advantages,
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such as the diversity of strains, presence of a transparent body, and a clear genetic background. They serve as an i-

deal platform for reproductive toxicology research and have been used to evaluate the reproductive toxicity of vari-

ous environmental pollutants. This review focuses on the effects of chemicals such as heavy metals, nanomaterials

and organic compounds, and the physical and biological pollution sources such as radiation and viruses on the re-

productive system of C. elegans. We summarize several major mechanisms of reproductive dysfunction caused by

environmental pollutants, such as the oxidative stress, DNA damage, endoplasmic reticulum stress and nerve injury,

but the toxic effects of different pollutants are linked to their physicochemical properties. The relationship between

the different response mechanisms in the reproductive toxicity induced by environmental pollutants, the differences

in sensitivity during different developmental stages, the trans-generational effect of pollutants, and the screening of

effective mitigation methods need to be further clarified.

Keywords: environmental pollutants; C. elegans; reproductive toxicology
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BCRS TSI N 7 1) 4

SEHIE 152 W H10.75 W B SR a2k il 3t
A AERR 3 ~5 min 23 i RRARLE Ry P O EL, HLRE
6 7 S8 T [ A 8 = B 5 i e B ™ o 5 iR 5
A B iz v 1 BRAS TR AR R %) TS 25 94 45 B S8 R T
A5, loop DX B | TR HEF (1 K 434k L A%
NG , F R AR v TG B EA B B A L 4 e I =2
P SIESTAIES E TR R A S UN R B
5, B NEFRC ced-1 KPR K 50 A e R 40 it 0 7
Bt R RN 85 T iaAKSMmumIE AL
TR T ARE A 0P A AR AR A
YEHT & BRI AT , TSR MAER & & it
6], FH AO Yeft )5 & BR 8.5 T 37248 hin A= v 41 i
PAT i, Bl 2 22 B (R A 38 iR T &, Boj-
jawar S PVEERFSE K i HL R 37 %) 55 T 6 A B R G
BN R B, 18 kV-m™ 8 62 kV - m™ (44 K 2 ik

IR 7 2 T I e B R A i R {ELR RS
RGN R AR 23, 7 B 41 i
BN [R5 AL B0 A 20 LR R 32 RS Y
SRR i, LA EBRSTAS SRR w5 X A
FH AR SRR RS S I BT O, AN TR s S 1
EEEA, KT #0058 R G E A 2t — 20
U7

3 AEYEEYNERESYHR (Study on repro-
ductive toxicity of biological factors)

AT R Ip 8 J& —Fh DNA J5 8, 7] LA3E 2 1f
RGO A R A AT A 8 SR e TH 2 BRZY A 20
fC NGt TR R, BAEZ 60 J1T \FET 2tk aliig
PEZRITF 44 Chen 2549 55 2k ket 2T 2
AIREPEM 0020 1, TR iR N Rk 3 RO
) AR R CR C R R R T 0 LHBsAg 45
PR R LR MHBsAg #l/ 2 HF % 75 2 m 4t
J5 SHBsAg), A& Bl 3 AN [ (470 Ji 15 25 il 2k e iy e
e FARE>, HBRASAEFER P &K F , H i SHB-
sAg WITE R i3 . Geng Z5™ & BLIE L HUIK Y
IR LI TE 2 RE S H (HBx 25 H)JR 2 R Bk
KU, IR A AR IR, HN Ca™ ¥R E
Th, ANFET R, 24 2k U gL il 4 5w 1A IS
W a7 IR ARSI R i — Pk
PRIt 5 5 T 0 [ B =2 5 BT ) & 3 AR DG JE I (Jet-
I)FI= BIAR SC KL R (1in-29) ) 3K 34 & A F P 4
SR MR 5 B A0 QR R e iy A F M2 1
PENR R 5 F B0 S 2 380 Dt PR AL ) 36 R
I FH 75 N BEAF 42 o X6 A 009 ) %) HE B T 0 VAR
GiRWE 2,

4 S EFZF N F ( Reproductive toxicity mecha-
nism )

F5 W2k A 5 IR R 1 v, S s ) LA i 3
AR AR PR N R 22 A B TR TS
N AL A B — o A ORSF ™Y T 8 o 2Ok
Fric MES LR H 78 A58 o028 I A0 L P i A8 AR AR
SR 75 I e AT I BRBE TS e W A i i A P9
T AR RIS 2 7 A 0y AR T i 5 P R A B
SR RN A D I A B ROC &R HIRTERL
ALHE AL DNA $5455 71 PN Joit 19X 7 38 55
4.1 AALRIFL

AN OB N F R AR R — AP AR
S () 7 A LA R R I AR — R B R
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£ FEEARNE R R Z 0] anis A A A
AR T R A KA A 3 —
A AR SR 2 BRI = A SCHkR
TETE L RN Y i 5 20 50 2 M A, S Ak 1 37
R E] T —E EH, TERFSE He X 2k s sl i 4=
FHTEMERT | & Bk BRI B Hsp-16.2 33k &8 F1E 1
APFIROS) & 2 T, M 44 & E Tl 35
PRUEFT R , 0T DL B 28 A th T Hg 1 80 A= 5l 4
i, clk=2 . isp-1 PR 5 E A5 52t 1A 5% 1) 3
,mev-1, gas-1 j&= 5 8 41107 2 A G BE I 7
Hg 1 A28 WA B8 I B, clk-2. dsp-1 B 3% 3K 1 3
T, mev-1. gas- 1 1215 5k D | H e 41k
PUGTE He 18 ik Ha AR FE G 1) 2o A% v 4oy e 5 AR
BLR SR, XTI R Tk i A S A A ST R R,
2 RN ROS /K-35 - T), e B SR AL 3645 X 1 —
AR5 S AR A AN T TR R T OCHEME R FEr
LS (PH,) MEZE 28 & B 56, 2 K N GSH
Mo B ETE HEN PH, W] RS D1 AL A AL 3 5 T
RIFIE G R E WAE R, FEAR W BE (% PH, AR FERT, X
Tl AT LA A N B4 0 ) GSH 221, Fil DEM(43 bt
HRRIEFER) AT PH, LR VE T2 Ui, R SRk
) PH, SEAT LA Sk R F IR 2, AT s AR Y Y
GSH it ,SOD T #f & A= F B, ) ik b 45 5 &
H T DEM JH#E TR N A9 GSH, 24 PH, 7= A ALt
Piff, £ Bk TR A L RE ) R R IR
ZZ¥ X5 Mora & Z J5 BRI IT 45 AL, AT
RIAEL RIIRIG & & R gsr-1 55 A W]
A, T gse-1 1 AE FHBD O 4R AR 1 A BE K
(GSSH)iA J5i 4 GSH i & 2 T S A AE H , i 50 45
e R G & B = A 5, Du 25V i JC-1
YR % 2R, B 1 % 55 n] 5 B0 SR AR IR H A3
S AN E R AR T R mev- 1 XEBR P A 5
B PERURE TG | FOUE B T AR N SO R A T A
FEB G B Z —
4.2 DNA #ifi

DNA 405 7] B 23 1t Bl 2B P AL PR R (i 28 A | B
FEAAE S TR RR e B E ) & H
FHEANMRIET, FRBE v 10 2 A 2 g o 40 0 R 45
BEAL TR A | DL R — S PR 28 U 0 Ak | R s o e 4
HOBEUE B 2> 38 B DNA #4477, M ifii 53504 927 D
FAYREER 254k, [FIFE DNA Fi0 7E 2 d i A=
FAANMEIE TR ] T O VE T , ©OUE B 7R AR
B 20 WA T AR R AE R SR hus- 1, mrt-2,

clk-2 . cep-1 F1 egl/phg-1 Z5™ FHodh DNA 4405 K6 56
AR hus-1 RAFEWCH HERVER] . X 2 duA 56
SR I FERG 230 N DB R R AL 2 HE 3l
F, ERFFE E A A 8805 (GO) Ry A= i w2 B,
AT AT e B GO 155 DNA #5431 1 ik &2 &
Ui — Z 54 AN ML R T i 5 538 B 5 R Y, I 42
WY hus-1/clk-2-cep- 1/p53-egl- 1-ced-4-ced-3 15 5 2%
PS5 GO M2 BUA 5 40 M s M1 73 T L
il®, Weidhaas S5 75 WF 5 4 55 5 12 BT 171 48 A At
TR R o % B, DNA 30405 76 L 43 7 25 B2 22 A
A B AR50 5 L G 20 i PE T 1T BE S S AN
T-ANE A AIRGE , i X hus-1, clk-2 F1 cde-25 %
2 5 DNA #i4ji < W.(DNA damage response, DDR){5
S PR A FE DR S8 A8 IE ] DDR 3R 2 AR 37 AR 5 40 i
FET- T AT 1 . Du SEPVHI A hus- 1, egl-1 55 R R (1
SRAS A e IR B e 1 A B R A0 B T B AR
TP A B Fi R B, 3X [RIFEIE B DNA 453 43 e 7 e
FEAEBL P S 00 AR S AN R T R e ) T E AR
FH o S FAIL T 7 AR5 T8 2 Tk B4 A B 7 e [
BERIUE , hus-1 F1 cep- 1 1 FEAE iy 2 A 0HR 2R fik i
1 A A LR T A B R R

4.3 HAHLE]

16 H AT A a8 o A AL B DNA 51452 e
Bz 8 2 Fp AR FEEE R AL BRI N 5T R
N7 MAPK {553 4% DL S b 26 303 407 25t A5 4 G 3
H, WEREEZAEY P EARG N TS AR
B EE T, Y S R 2R A 4 A PN 5 R D g &
A ZEEL , RS B R T B 0 AR 2 TE N T
PR BE R R I A A4 2 0 A DG B 5 | P o Y
N, G FAIM T, AR DR S R B
LHBsAg MHBsAg 7E 75 5 75 1l £k Ht A= 5 75 1 1) [R]
FF i k2 L 55 P 5 X g A DA - i 5 K] (en-
pl-4 hsp-4 Fl pdi-3)FRIk B R gk A Ak
Tk DU) ] B 2 ) 2k M 22 R G 51 R Y AR Al
&, R ARk — A8 AR AE 0V T AT LA B SR 0] & B e
RIS fRP . MAPK 15538 [ 2 3 i 77 76 T 2
AV AT EEE S, 25 T ARk A
KA TGP A B B, sek-1, mek-1 j& MAPK
Sl P Y R LA 7S BDE-3 iS40
M T % PR, sek- 1., mek-1 () 5728 %t BDE-3 7 %
PR TR BRI E P, s RAETF R B AR 5
FEPE I 3 [F)REWEIE B, Wang 259 FHRR 40 B INK/
MAPK H () jnk-1 575 i 2 LA ) P38/MAPK &4 Hh
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1 sek-1.pmk-1 7% 5 R G, KL RS f 2 T )
TS S AR G A ML A 1, K Jjnk- 1 sek-1 LA K&
pmk-1 TGRS AR A A T B rp i ) T
BAEM . BRiEFIE AR 0 1 5T R W] MAPK 38 %
2 5 F AN SR Y, BUERK (H, O, ) BE #% il 124 4
JL AR R F AR S R IR B Ak, H, 0, Ak
AR , 40 M 2R A7 RE DR B, e BE ERK2  INKI1 2
1 p38 BIBRRR AL, BERR L2 MAPK {5 18 B0 Y
HER
5 BEE5RE(Summary and prospect)
AL B 21 T 20 A 1 50 08 DG T 1Y
[0, e R AR T 83 5 oo v DL R SR 1) B 455 1) R K 7
H RS T HRRLL A A BRI S, AT RS
EAEYENERNEERS, A RSl & ®H
S 3 A= Wy BATT , WIS AR ) O AR B R G Y 5
Wi S22 F e SR Jo A O Y — AN B T T, B
AW T TR AT R HUBRAR T S0 A A R AT
RS E H o T S A AR IR BE 15 Je i 25
VPN R B TR OCHEAE . IR I Z 3 B
S AR B REPE BV N A B A AR TR B A
B R B A DL BB e ) R R A O HaX ARk
IO — M 25 it 25 7 i ) 2t R IR R] (4 38 o 48 0, £ =
ey o 4 AR A R AR 23t AR B AR 7R AR K
b AN IR T2 55 A PN R 3 P 4K P L GSH
KL K SOD & PE 25 I BUAE ; MAPK i i\ DNA it
A i 7 308 6% 45 A T g AR e 5 ) AR B
W R G FEAE AT, SRMTAN [ e W AL 1) =2 [ s A A7
TEOCHRE &l HU 5 R 22 [R] U 22 S 9 J R DA 2
15 YW i) A AR AEE 2 75 A7 7 AT R 22 fifk J7 =X 55 1)
R AR AR R ) TAE h gk — D4R 4R
TE AW C s UE R 5 22 FoBaii (10 & A R TR AT AE A —
JE Y ICHR T 75 i 2t JR I 1 g 1 B A M it oA
S T8 H AR B8 A Y R S S R B
15 4L S AR B B 0 L B — 2 MR A R 4R 55
Wi DR A | v 3 7 28 AR ) A i DA B
T G R B R ol 5 T ke ol ) A= B g M
U IR B Ty, R H 75 10 2 kA RO 21 5
15 YW A B B PN 25 R A5 O B

iﬁiﬂ«ﬁ%ﬁaﬁﬂ:ﬁ’?&‘(l971-),—kj§}‘¢y$ﬁ%Dﬁ‘: BB
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