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Abstract— Molybdenum nanoparticles (Mo-NPs) are extensively used in huge applications. However, limited studies investigated their effect 

on the pregnancy incidence. This study aimed to evaluate the effect of Mo-NPs on the incidence of pregnancy in mice. Female mice were divided into 

different groups and treated with different doses of Mo-NPs. Administration of Mo-NPs caused significant decreases in the number of pregnant female 

mice during the experimental period. Conclusion: Mo-NPs administration decreased the incidence of pregnancy in mice. 
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——————————      —————————— 
1 Introduction                                                                     

ver the past few years, there has been a rapid develop-

ment in the field of nanotechnology around the world 

due to its wide applications in the industry and biomedicine. 

Nanotechnology deals with materials in the size range of 0.1 to 

100 nm. As a result of their small size, these materials are 

characterized by different properties such as electrical con-

ductance, chemical reactivity, magnetism, optical effects, and 

physical strength, from bulk materials. Nano medicines are 

used for drug delivery and can improve drug bioavailability. 

Nanotechnology devices are being developed for diagnosis of 

cancer and infectious diseases which can help in early detec-

tion of the disease [4]. 

      Molybdenum (Mo) is an essential trace element in the 

human and plant nutrition. Molybdenum is considered the 

key component of several important enzymes, including ni-

trate reductases (NAR), nitrogenase, aldehyde oxidase, sulfite 

oxidase, and xanthine oxidase in human and other mammals 

[12]. Human can be exposed to molybdenum via many ways 

like diet, drinking water, or inhalation from occupational ex-

posure from mining operations and various industrial uses. 

Highly dietary intake of Mo causes damage to humans and 

animals such as renal tubule degeneration, glomerular atro-

phy, nuclei deformation, and fracture in goat kidney [7]. 

 

Molybdenum nanoparticles (Mo-NPs) are widely 

used in various industries including magnetic materials, opti-

cal materials, chemical catalysis and sensing as well as Mo-

NPs are used as additives to plastic, oils [18]. Additionally, 

Mo-NPs are intensively used in cutting tools and hard alloys 

and also they are used as smoke inhibitors [1]. In spite of all 

these uses that increase human exposure to Mo-NPs, no stud-

ies are available on the effect of Mo-NPs administration on the 

rate of pregnancy. Thus, the current study evaluated the effect 

of Mo-NPs administration on the incidence of pregnancy in 

female mice. 

 
2 Materials and methods 
2.1 Animals 

Mice were purchased from the animal house of the 

National Organization for Drug Control and Research, Egypt 

(NODCAR). They were housed in plastic cages under stand-

ard lighting conditions and supplied with standard diet and 

water. Mice were left for one week for accommodation before 

beginnig the experiment.  

2.2 Chemicals 

Molybdenum nanoparticles (Mo-NPs) were pur-

chased in the form of black powder from Sigma Company (St. 

Louis, MO) and suspended in deionized distilled water for 

oral administration in mice. 

2.3 Treatment schedule  

O 
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For pregnancy, female mice were housed with healthy males 

overnight under controlled conditions. Then, females were 

examined in the next morning and considered pregnant if 

were positive for vaginal plug or theough vaginal smears, and 

the day of detection was defined as the first day (E1) of preg-

nancy or gestation. Females were then transferred to plastic 

cages and randomly divided into five groups of (5-6) animals: 

the 1st group is the negative control group and was adminis-

tered deionized distilled water from the 1st day up to the 17th 

day of gestation, the 2nd (G1) and the 3rd (G2) groups were 

orally administered Mo-NPs at the dose level 500 mg/kg.bw 

from the 1st day up to the 17th day or from the 9th day up to the 

17th day of pregnancy, respectively. While the 4th (G3) and the 

5th (G4) groups were orally administered Mo-NPs at 750 

mg/kg.bw from the 1st day up to the 17th day or from the 9th 

day up to the 17th day of pregnancy, respectively.  

2.4  Detection of pregnancy rate 
Females were followed up throughout the whole gestation 

period and the number of pregnant females was recorded in 

each group.  

2.5 Statistical analysis 
Statistical Package for the Social science software (SPSS-20) 

was used to compare between the five different groups using 

One way Analysis of Variance (ANOVA) followed by Dun-

can’s test at the level of significance p<0.05.  

 
3 Results 
Oral administration of Mo-NPs at the two different doses 500 

and 750 mg/kg. b.w during the two time intervals from 0 to 

17th day and from 9 to 17th day of pregnancy affected the preg-

nancy incidence as revealed by the recorded significant de-

creases in number of pregnant mice in the first three treated 

groups (G1-G3) while no significant change was observed in 

the pregnancy rate in the fifth group (G4) as shown in Fig 1. 

 

 
Fig. 1: Incidence of pregnancy in mice groups (G1-G4) administered Mo-

NPs compared to that in the negative control. 

 

4 Discussion 
Although Mo-NPs are intensively used in many industrial 

food and medicine applications, their effect on the rate of 

pregnancy has not been well investigated. Therefore, this 

study evaluated the effect of Mo-NPs administration on the 

incidence of pregnancy in female mice. 

                Results of the current study showed that oral ad-

ministrations of Mo-NPs decreased the incidence of preg-

nancy as revealed by the significant decreases observed in 

the number of pregnant mice at the two studied time inter-

vals. These results confirmed the previously reported em-

bryo-toxic effects of Mo in several studies [2], [13], [14], [15], 

[17] that demonstrated that excessive ingestion of Mo affect-

ed male reproductive efficiency in animals and humans.  

Also, Fungwe et al. [6] found prolonged estrous cycle 

and abnormal embryogenesis in rats as a result of a high in-

gestion level of Mo. Similarly, Howell et al. [8] indicated that 

exposure of human to high dose of Mo during pregnancy was 

related to the increased risk of neural tube defects. In contrast, 

other studies showed no effects on the reproduction in rats 
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and Guinea pigs [7], [11]. But the mechanisms that affect fe-

male reproduction are not well defined until now. 

High dietary intake of Mo induced oxidative stress, 

histopathological changes in rabbit testes and decreased anti-

oxidant enzymatic activities in rabbits [2]. 

Oxidative stress affected the ovarian efficiency that 

may result in female infertility [9], [14]. Several studies have 

studied the bio-distribution of nanoparticles to the fetuses 

across the placenta. Normal placenta is required for successful 

development of embryos. Some studies have warned about 

the potential adverse effects of nanoparticles on fetuses and 

showed that the Mo compounds have the ability to cross the 

placental barriers more easily and affect the embryos [3], [10].  

5 CONCLUSION 
In conclusion, oral administration of Mo-NPs caused 

significant decreases in the incidence of pregnancy that threat-

ens human life and requires further studies to investigate its 

teratogenic effects. 
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