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Abstract

Background: Mancozeb is a common fungicide that used to protect the crops and seeds against
a wide range of fungal diseases. Exposure to mancozeb had a series of destructive effects on the
reproduction system due to elevating free radicals and induction of oxidative stress. To
counteract the destructive effects of oxidants, the consumption of anti-oxidants such as vitamins
E and C are very important. Since, pregnant women are one of the most susceptible exposed
groups to mancozeb, thus, the aim of this study was evaluation of the effect of simultaneous
consumption of vitamins C and E along with mancozeb during pregnancy and lactation on the

prevention of apoptosis of the first-generation ovarian and testicular germ cells.

Materials and Methods: forty adult females (A-) *weeks/Y°-Y+ gr) and thirteen males () +-)Y
weeks) NMRI mice used for mating. After observing of vaginal plaque (as gestational day +), the
pregnant NMRI female mice were randomly divided into six groups: )-control group (CTL);

animals were intact, Y- vehicle group (Veh); animals received olive oil (*») ml/ Y+ kg body



weight; BW) by gavage every ¥ days. Y- Mancozeb group (MNZ); animals received mancozeb
dissolved in olive oil (°+* mg/ kg BW) every Y days orally. There were three vitamin treatment
groups that the animals in MNZ+ vit E group, received Y+ + mg/Kg BW vitamin E, in MNZ+ vit
C group, received )+ + mg / kg vitamin C and in MNZ+ vit E+ C group, received ) *+ mg / kg
vitamin C and Y++ mg / kg vitamin E every Y days orally, thirty minutes before mancozeb
administration. . All treatment started from day) of pregnancy and continued until weaning (¥
days after parturition). Then, offsprings separated based on gender and were kept in separate
cages until puberty. After this time, ovarian and testicular tissue of the first-generation offspring
were removed. After fixation and sectioning, folliculogenesis evaluated by H&E and gonadal
apoptosis by TUNEL staining. Statistical analysis was performed using SPSS version YY. Also,

the significance level was considered less than +,+ 2.

Results: Compared to control and vehicle groups mancozeb induced a significant increase (P
<+,++)) in the number of TUNEL-positive cells. Administration of both vitamins E and C alone
and together significantly ameliorated (P <+,++)) the apoptotic impacts of mancozeb. The
ameliorative effect of co-administration of these vitamins was higher than loneliness
administration of vitamin E (P <+,++)) and C (P <*,+)). Meanwhile, the results indicated
stronger improving effect of vitamin C compared to Vitamin E (P <+,+°). Also, a significant
decrease and increase in the number of growing and atretic follicles, respectively, was observed

in MNZ group. Consumption of vitamin E and C could ameliorate this negative effect.

Conclusion: The results of present study showed that mancozeb administration in pregnancy and
lactation periods could increase the apoptosis rate in ovarian and testicular tissues of further
generation. Also, vitamin E and C consumption, by reduction of germ cells apoptosis, could

ameliorate this negative effect on reproductive system in F) offsprings of NMRI mice.
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