910 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2021, 38(8)

MRS RV IR SRR ETE S ER

DAt R 2, SR, AR, Xl

LR
Experiment

LABAZARDPEFRIMEEZTIERENRELLWE, ST BH 210009
2. SRS FIMERI R, ESIMEFRIPRAIFEITIN 55 8T E R SL0E, JT7 MR 210042 DOl 10.13213/j.cnkijeom.2021.20581
HE HEWE

(5] ZRE—MEENBHNR, AT AXEFEEENERNEENRTNAEEERE,
B RER I E SR S M AEY R ETERE T

(BB USSR LRAEREY), KIVIRRAXRENZSRNEESEER.

[757%] RIBZMEFERLGEE K EERNERRENIMEEXRERE (BFARE,
1ng-L% 10ngL' 100ng-Ll 1pgL™ 10pgL?) EARHANRERE, KREDZ WA L1 EE
SN EZRBETARRENEZENAZ MO AT (XFHRA) A, 20°CFERIBFLS 48h, W
REAEES IR, BIEERKE. HARE. HEELAEMER. BENKR. £EMAHE%KE,

(2] BFEENFSMEMFERB L AEETEEN48h 5, SXTHR4A (219.70£27.99) 48tk
10ng-L*~10 pg L R B /D (9954 186.90+19.68, P=0.009 ; 182.60+25.33, P=0.003 ;
178.20+14.46, P=0.001 ; 159.20+28.64, P<0.001) (F=7.24, P<0.001) ; 10ug-l* A 5 3R 4A
HEERERB R T 27.5%, 5318848 [(71.85+3.49) h] #EL, 100ng-L* 4R [ (81.70+6.26) h,
P=0.001]. 1pg-L*4H [(79.28+4.83) h, P=0.015]. 10pg-L* £H [ (79.54+3.92) h, P=0.011] tH{LRY
[BZE+ (F=3.97, P=0.005) ; 100 ng-L* LA BT [EJIE KB %, /99.85ho X ERR A B M ERBIXN
RA, MASKENIES, HRABTTHZINNG, SNFELEPARBRELFMITERERN
(63.82+16.37) % Z A FPEZ (53.95+1.03) %. (41.39+8.57) %. (26.79+1.31) %. (20.16+1.94) %.
(8.00£2.03) %o 1£100ng-L* B2 A ERFALEPNMRIBHENER, SIEHINFLBE. FER
IIRZHE, RS MIRABEE. SXIEA (249.40+23.09) 1BEL, 10ng-L~10 ug-L* LA 4E7E 4R
g B R D [99 5079 (224.50428.48, P=0.048). (215.20+27.28, P=0.005). (194.30+26.78, P<
0.001). (181.80+19.45, P<0.001)] (F=10.64, P<0.001) ; 10 pg-L* ZH-EFEARREER B IXXI PR LH
BDT 27.1%,

[4it] MIBAXRENEHRZF D USESMARGEABE R HAREREK. R
RBIRE, XEAFARIESIERRPETAMEATR A Ko

XKPEE - 2 FWRATAR ; £ESM  MIRABRE ; £EARED

Reproductive toxicity of environmentally relevant concentrations of testosterone on
Caenorhabditis elegans MA Lingyi®?, LI Weixi"?, YIN Jiechen®?, ZHU Guangcan®, LIU Ran® (1.Key
Laboratory of Environmental Medicine of Engineering and Ministry of Education, School of Public
Health, Southeast University, Nanjing, Jiangsu 210009, China; 2.Key Laboratory of Pesticide
Environmental Assessment and Pollution Control, Nanjing Institute of Environmental Sciences,
Ministry of Ecology and Environment, Nanjing, Jiangsu 210042, China)

Abstract:

[Background] Testosterone is an important androgen. However, human production and living
activities have led to its exposure to varying degrees in the environment, which may affect the
reproductive ability of many organisms in the ecological environment.

[Objective] Caenorhabditis elegans (C. elegans) is used as a model organism to investigate the
reproductive toxicity of testosterone at environmentally relevant concentrations.

[Methods] According to the actual concentration of testosterone in the environment,
synchronized L1-stage wild-type N2 nematodes were exposed to representative environmentally
relevant concentrations (1 ng-L?, 10ng-L*, 100 ng-L?, 1 pg-L?, 10 ug-L?) of testosterone and M9
solvent (control) at 20°C for 48 h. Brood size, generation time, gonadal development stage,
malformation, and the number of germ cells were observed among the groups.

[Results] After the wild-type N2 C. elegans being exposed to testosterone for 48 h in the L1 stage,
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compared with the control group (219.70+27.99), the brood sizes of C. elegans were significantly decreased in the 10 ng-L™ to 10 ug-L™?
groups (186.90+19.68, P=0.009; 182.60+25.33, P=0.003; 178.20+14.46, P=0.001; 159.20+28.64, P<0.001, respectively) (F=7.24, P<0.001),
and in the 10 pg-L" group the brood size decreased by 27.5%. Compared with the control group [(71.85%3.49) h], the generation time
was significantly prolonged in the 100 ng-L™ group [(81.70+6.26) h, P=0.001], 1 ug-L* group [(79.28+4.83) h, P=0.015], and 10 ug-L™ group
[(79.54+3.92) h, P=0.011] (F=3.97, P=0.005), and was longest in the 100 ng-L™ group where the generation time was prolonged by 9.85h. In
terms of gonadal development stage, as the concentration of testosterone increased, the development of gonads was gradually inhibited,
and the proportion of adult worms to total nematodes gradually decreased from (63.82+16.37) % in the control group to (53.95+1.03) %,
(41.39+8.57) %, (26.7941.31) %, (20.16+1.94) %, and (8.00+2.03) % in each dose group, respectively. Malformations were observed in the
100 ng-L* group and above, including ovulation hole malformation, unfertilized eggs in uterus, a bag of worm, and abnormal gonadal
development. Compared with the control group (249.40+23.09), the numbers of germ cells were significantly declined in the 10ng-L™ to
10 pg-L? groups (224.50+28.48, P=0.048; 215.20+27.28, P=0.005; 194.30+26.78, P<0.001; 181.80+19.45, P<0.001, respectively) (F=10.64,
P<0.001), and in the 10 pg-L* group the number of germ cells decreased by 27.1%.

[Conclusion] Androgen testosterone at environmentally relevant concentrations can lead to decreased brood size, prolonged generation

time, and delayed gonadal development of C. elegans. These effects may be related to the decrease of germ cells.

Keywords: testosterone; Caenorhabditis elegans; reproductive toxicity; delayed gonadal development; decrease of germ cells
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