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The exploration of zebrafish embryonic toxicity using Mimosa pudica (M. pudica)-mediated
Selenium Nanoparticles (Se NPs) is a significant area of research that looks at the potential effects
of Se NPs on zebrafish embryos. To determine the impact of Se NPs on zebrafish embryonic
hatching and viability, this study employed the green synthesis of Se NPs using M. pudica. Se NPs
were synthesized using M. pudica extract in the study, and the effects on zebrafish embryos were
then examined. The results demonstrated that Se NPs had a considerable impact on zebrafish
embryo viability and hatching. The Se NPs significantly outperformed the control group in terms
of viability and hatching, indicating that they have the potential to enhance embryonic development
and survival. The study also showed that Se NPs had a low level of toxicity, indicating that they
were safe to use. This discovery emphasizes the promise of Se NPs supported by M. pudica as a
secure medication candidate for a range of applications. The toxicity of zebrafish embryos utilizing
M. pudica-mediated Se NPs offers encouraging proof of the beneficial effects of Se NPs on
zebrafish embryo viability and hatching. The low levels of toxicity found in this investigation
provide additional evidence for the possible safety of Se NPs aided by M. pudica for use in
medicinal applications.

Keywords: Embryonic toxicology, Green Synthesis, Selenium Nanoparticles, Eco-friendly
method.

1. Introduction

The embryonic development of the zebrafish (Danio rerio) is examined using the embryos of
zebrafish as a model organismZebrafish embryos differ from more conventional animal
models like rat and mouse embryos in their tiny size, fertilization through the environment,
and quick development. They are a useful and economical model for testing for toxins because
of these benefits.(Bambino and Chu et.al, 2017).The synthesisedM.pudica-mediated selenium
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nanoparticle’s toxicity was analyzed via zebrafish embryonic toxicology. The zebrafish
models are highly useful in discovering new drugs and their adverse reactions at low
maintenance and low cost.(Cassar et al., 2020).M. pudica, commonly called the sensitive plant,
has intriguing medical qualities. Different civilizations have long utilized this plant to treat
several illnesses, such as diarrhoea, skin infections, and wounds. It evaluated the wound-
healing properties of the root of M.pudica. (Kokane et al., 2009).

The potential applications of selenium nanoparticles (SeNPs) in the medicinal field are in
cancer treatment and inflammatory and oxidative stress-mediated conditions. (Khurana et al.
2019).Also, there is wide usage in agricultural fields in which it helps in promoting seed
germination and adding nutritional valueto crops(Song et al. 2023). However, it is crucial to
realize the potential toxicological implications of SeNPs, as with any newly developed
technology.

SeNPs' toxicity has been examined in several studies. In one Study, SeNPs' cytotoxicity was
assessed in human liver cells. The outcomes demonstrated that cells underwent oxidative stress
and lost viability when exposed to high concentrations of SeNPs.(Cui et al. 2018). In the other
study done in 2022, when Zebrafish were exposed to selenium nanoparticles the toxicity was
higher in the liver than in the gills of the zebrafish(Fan et al. 2022)

An additional 2020 study examined the impact of SeNPs on the male rat reproductive system.
The researchers discovered that exposure to SeNPs decreased sperm viability, motility, and
count while also increasing DNA damage in the testes (Hamza and Diab 2020).Overall, the
physicochemical characteristics of SeNPs, such as size, surface charge, and concentration,
determine their toxicological consequences. To comprehend the potential toxicity of SeNPs in
many biological systems and to develop mitigation methods for their harmful effects, more
research is required.The study aims toevaluate the embryonic toxicology of Mimosa pudica-
mediated selenium nanoparticles and analyze the toxicity of the Mimosa pudica-mediated
selenium nanoparticles.

2. Materials and Methods
2.1 PreparationofM. pudica-mediatedSe NPs

Weigh 1g of M. pudicapowder was mixed with 100ml of distilled water boiled by using a
heating mantle and filtered.Sodium selenite was dissolved in 50ml of distilled water to ensure
thorough mixing. Then, 50ml of the prepared M. pudica solution was combined with 50ml of
the sodium selenite solution.
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Figure 1: A) M.pudica powder B) M.pudica boiled using heating mantle C) sodium selenite
solution

2.2 Zebrafish embryonic toxicology evaluation of selenium nanoparticles
2.2.1Fish maintenance and SeNPs exposure

Wild-type zebrafish (Danio rerio) were acquired from local Indian vendors and werecontained
in individual tanks under controlled conditions of temperature (28+£2C), light/dark cycle (14:10
h), and pH (6.8-8.5). The fish were fed with commercially available optimum food twice a
day. Zebrafish embryos were obtained by crossing one female and three males per breeding
tank, and viable eggs were collected and rinsed at least three times with freshly prepared E3
medium. The study involved the placement of fertilized eggs in culture plates of 6 well plates.
10 embryos per 2 mL solution per well. To prepare the experimental treatment, M. pudica-Se
NPs with five different concentrations were freshly made and added directly to the E3 medium.
Healthy fertilized embryos were exposed to different concentrations of Se NPs ranging from
5 to 80pg/mL for 24 to 96 hours post-fertilization.Control groups were also included in the
experiment.Dead embryos were removed from the nanoparticles exposed groups every 12
hours. All experimental plates were maintained at 28°C.

2.2.2 Zebrafish embryo evaluation

Throughout the exposure period following fertilization, the developmental stages of Zebrafish
embryos were monitored using a compound microscope. The embryos were subjected to
various concentrations of selenium nanoparticles (5, 10, 20, 40, 80 pug/mL) for 24-78 hours.
Embryonic mortality and hatching rates were assessed at 24-hour intervals. The study
endpoints included embryo/hatchling mortality, hatching rate, and the identification and
documentation of any malformations among the embryos and larvae in both control and
treatment groups. Photographs of malformed embryos were captured using a COSLAB -
Model: HL-10A light microscope, and the percentage of abnormal embryos was recorded
every 24 hours.
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3. Result

3.1 Visual observation

Figure 2: The Reddish orange colour confirmed Se NPs were synthesized using M.pudica

M pudica leaves (Se NPs)
A) 128 — 8 up B)
e P
B W M pudca S
100 ~
100 =
£ 74 g
& [
]
< i
2 z
£ 8- 50 —
i :
s
I
25~
25—
0
0~ m 10 pg'ml 20 pgmi 40 pg'ml. 80 py'mi. Control
S pgimL. 10 pgiml. 20 pg'mb. 40 yg'ml Control

Concentration
Concentration

Figure 3: Graphical representation of zebrafish embryos A) Toxicology viability rate
B)Toxicology Hatching rate

The impact of selenium nanoparticles (Se NPs) derived from M. pudica on both the (A)
viability rate and (B) hatching rate of zebrafish eggs at varying concentrations. For the
viability rate of zebrafish eggs decreases with higher concentrations of Se NPs. The viability
is about 95% at 5 pg/mL, decreases to roughly 70% at 20 pg/mL, and further reduces to about
50% at 80 pg/mL, with the control group maintaining a viability rate close to 100%. Similarly
the hatching rate, there is a clear dose-dependent decrease observed with increasing
concentrations of Se NPs. The hatching rate starts at approximately 95% for 5 pug/mL and
declines progressively to around 50% at 80 pg/mL, while the control group shows a near 100%
hatching rate. These results indicate that higher concentrations of Se NPs have a toxic effect
on both the hatching and viability rates of zebrafish eggs.

These findings suggest that selenium nanoparticles have the potential to enhance the
development and survival of zebrafish embryos.
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4, Discussion

Selenium nanoparticles are having unique characterstics with many biomedical applications
((Jayapriya et al., 2022, Johnson et al., 2024, Shanmugam et al., 2023, Kathiravana et al.,
2023). Zebrafish a very useful vertebrae for analyzing the growth and developmental effects
of certain synthetic and natural compounds by using zebrafish embryonic toxicology.(Hsieh
et al. 2023). Also,Mimosa pudica is toxic in higher doses in chicks orally as mentioned in the
study of 2016.(Nghonjuyi et al., 2016).The evaluation of zebrafish embryonic toxicology
using M.pudica-assisted selenium nanoparticles has demonstrated promising results. The
study assessed the effect of selenium nanoparticles on zebrafish embryonic hatching and
viability.

The results showed that selenium nanoparticles had a significant effect on zebrafish embryonic
hatching and viability. These findings suggest that selenium nanoparticles have the potential
to enhance the development and survival of zebrafish embryos.Already a study conducted in
2018 has identified its mechanism of action as a chemotherapeutic agent(Menon et al. 2018).
Even Though there are many therapeutic uses such as antioxidant activity antimicrobial
activity anti-diabetic activity anti-inflammatory activity their specific mechanism of action is
unknown.(Khurana et al. 2019).

Furthermore, the study demonstrated that selenium nanoparticles had a low toxicity level,
indicating their potential as safe substances for use. The observed low toxicity levels support
the idea that Mimosa pudica-assisted selenium nanoparticles may serve as a safe therapeutic
option.

5. Conclusion

In conclusion, the evaluation of zebrafish embryonic toxicology using M. pudica-mediated
selenium nanoparticles provides promising evidence that selenium nanoparticles can improve
zebrafish embryonic hatching and viability. This study also highlights the low toxicity levels
of Mimosa pudica-mediated selenium nanoparticles favours and further suggests their
potential as safe drugs.
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