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Abstract:

Objective  To evaluate the reproductive toxicity to offspring rats induced by simazine exposure during early life stage.

Methods A total of 90 female and 45 male SD rats were allowed to mate in stainless steel cages with two females and one
male per cage. Eighty pregnant rats in good condition were selected and divided into eight groups. Four groups received different
doses of simazine during gestation and another four groups did during gestation-and-lactation. Each four groups included 0 mg/kg
(3% starch solution, control), 12.5mg/kg (low dose), 50.0 mg/kg (middle dose), and 200.0 mg/kg (high dose) groups. Litter numbers,
numbers of litters alive, and weight of offspring were recorded. The dams were neutralized after weaning. Twenty offspring rats each
group (10 females and 10 males) were raised until six months old and euthanized. Then we weighed main organs of the mother rats
and reproductive organs of the offspring rats to calculate organ coefficients. ELISA was used to determine the serum sex hormone
levels of offspring rats. The reproductive toxicity to offspring rats by simazine exposure during early life stage was evaluated through
statistical analysis.

Results  There were no evident effects of simazine on the survival rate and weight of offspring. The 21-day survival rates of
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the middle and high dose groups’ offspring with maternal gestational exposure and of the high dose groups’ offspring with maternal
gestational-and-lactational exposure were lower than those of corresponding control groups (P <0.05). The testis organ coefficients of
male offspring were significantly lower in the middle and high dose groups with maternal gestational exposure and gestational-and-
lactational exposure than in the corresponding controls (P <0.05); the testis organ coefficients of male offspring of three dose groups
with gestational-and-lactational exposure were lower than those of corresponding groups with gestational exposure (P <0.05). The
ovary organ coefficient of female offspring of the high dose group with gestational-and-lactational exposure were lower than that of
the control group (P<0.05). For both exposure protocols, the testosterone levels of male offspring of the middle and high dose groups
were lower than those of the corresponding control groups (P <0.05); the levels of male offspring of the middle and high dose groups
with gestational-and-lactational exposure were lower than corresponding groups with maternal gestational exposure (P <0.05). For
both exposure protocols, the 17-f estradiol levels of the high dose groups’ female offspring were lower than those of corresponding
control groups’ (P <0.05); only the 17-B estradiol level of female offspring of the high dose group with gestational-and-lactational
exposure was lower than that with gestational exposure (P<0.05).

Conclusion  Simazine exposure during early life stage can affect the reproductive development of offspring rats.
Keywords: simazine; early life stage; reproductive toxicity; estradiol; testosterone
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Table 1 Comparison of survival rate and mean birth weight of offspring with maternal gestational and
gestational-and-lactational simazine exposure
Gestational exposure Gestational-and-lactational exposure
Group x 100% g * 100% g
Litter number Survival rate Mean birth weight Litter number Survival rate Mean birth weight
Control 10 1.00 7.14+ 0.63 10 1.00 6.35+ 0.79
Low dose group 10 1.00 6.59+ 0.51 10 0.975¢ 0.04 6.54+ 0.99
Middle dose group 10 1.00 6.37+ 0.36 10 0.983+ 0.06 6.62+ 0.92
High dose group 9 0.907+ 0.07 6.30+ 0.91 10 0.973% 0.05 6.16+ 0.64
F 2.094 2.419 0.782 05225

P 0.117 0.094 0.510 0.670
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2 21d
Table 2 21-day survival rate of offspring with maternal gestational and gestational-and-lactational simazine exposure
Gestational exposure Gestational-and-lactational exposure
t P
Group 21d x 100% 21d x 100%
Litter number 21-day survival rate Litter number 21-day survival rate
Control 10 0.75+ 0.11 10 0.63+ 0.12 2.105 0.051
Low dose group 10 0.65+ 0.04 10 0.60+ 0.10 1.426 0.183
Middle dose group 10 0.63+ 0.17" 10 0.59+ 0.11 0.688 0.502
High dose group 9 0.60+ 0.11* 10 0.50+ 0.03" 2.167 0.790
F 3.002 3.336
P 0.047 0.031
* P<0.05
Note * Compared with the control group in the same exposure period P<0.05.
2.4 F1 P>
F1 0.05
P<0.05 F1
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3 % n=10
Table 3 Genital organ coefficient of adult offspring rats with varied maternal smazine exposure protocols
Testicle of male offspring Epididymis of male offspring Ovary of female offspring
Group I ional- ional-
Gestational Gestatlor_1al t P Gestational Gestatlor_1a| t P Gestational Gestatlor_lal P
and-lactational and-lactational and-lactational
exposure exposure exposure
exposure exposure exposure
Control 0.79+ 0.07 0.78+ 0.10  0.045 0.663 0.30+ 0.04 0.30+ 0.04 0.752 0.342 0.27+ 0.04 0.29+ 0.05 -1.004 0.332
0.76+ 0.05  0.73+ 0.10 2548 0032  0.28+ 0.03 028+ 0.06  0.744 0476 025+ 0.06  0.26+ 0.04 -0.490 0.633
Low dose group
. 0.69+ 0.04" 0.65+ 0.08" 2447 0.018 0.26+ 0.03 0.27+ 0.04 -0.503 0.625 0.24+ 0.03 0.25+ 0.03 -0.749 0.466
Middle dose group
. 0.63+ 0.09" 0.63+ 0.07° 4.138 0.010 0.25+ 0.09 0.26+ 0.03 -0.711 0.118 0.21+ 0.04 0.21+ 0.02° 0.093 0.928
High dose group
F 9.591 4.297 1.270 0.899 2.150 6.195
P 0.0002 0.0146 0.3115 0.4573 0.1191 0.0024
* P<0.05
Note * Compared with the control group in the same exposure period P<0.05.
25 F1 P<0.05
F1 F1 17-B
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Table 4 Sex hormone levels in serum of adult offspring rats with varied maternal smazine exposure protocols
ng/L 17-B pmol/L
Testosterone of male offspring 17-B estradiol of female offspring
Group
Gestational Gestational-and-lactational t P Gestational Gestational-and-lactational t P
exposure exposure exposure exposure
Control 231.49+ 20.65 223.02+ 20.37 0.876 0.394 7.14+ 0.52 7.09+ 0.62 0.181  0.858

Low dose group 225.31+ 22.46 206.33+ 18.66 1.949 0.069 7.01+ 0.35 7.06+ 0.39 -0.234 0.818

Middle dose group 209.13+ 14.40* 188.57+ 14.60 3.007 0.008 6.81+ 0.50 6.71+ 0.36 0.481  0.637

High dose group 195.92+ 16.97" 178.76+ 16.97" 2.145 0.048 6.31+ 0.31" 5.76+ 0.21" 4333  0.001
F 6.53 10.91 6.564 19.34
P 0.0014 0.0001 0.0014 0.0001

* P<0.05
Note * Compared with the control group in the same exposure period P<0.05.
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