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1.1 INTRODUCTION
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2. MATERIAL AND METHOD
2.1 Cell Line 
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2.2 Cell Culture And Treatments

₂
(Chen et al., 1998)

2.3 Intracellular Reactive Oxygen Species (ROS)

⁴

₂ ₂

2.4 Superoxide Dismutase (SOD) Activity

2.5 Anti-Dengues activity determination by SYBR Green-Based 
Real-Time RT-PCR 

⁵
⁵

⁺

2.6 Apoptosis Detection By Flow Cytometry

(Vermes et al., 
1995)
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3. RESULT AND DISCUSSION
3.1 Intracellular Reactive Oxygen Species (ROS)

₂ ₂

₂ ₂

₂ ₂

Table 3.1: ROS activity of MnNPs treated cells determined by 2,7-
dichlorofluorescin diacetate (DCFH-DA) assay by control and 
samples (Mn05 and Mn11)

Figure 3.1: 

₂ ₂

3.2 Superoxide dismutase (SOD) activity
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Table 3.2: Table: SOD activity of MnNPs treated cells determined 
by NBT dye assay by sample (Mn05)

Figure 3.2: 

Razumov et al. (2023)

Huang et al. (2024)

Balwe et al. (2024) 

3.3 Anti-Dengue activity determination by SYBR Green-Based 
Real-Time RT-PCR

figure 3.3 
[A]

figure 3.3[B]

[A]

Figure 3.3:
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Table 3.3[A]: ΔCT observed in target genes (DENV-2 in untreated 
(control) and NP treated samples (MN05 and MN11), calculated 
ΔCT, ΔΔCT, FC and Log2FC

Figure 3.3[A]: 

Table 3.3[B1]: Quantitative PCR analysis of DENV-2 gene 
expression following treatment with MN05 across increasing 
concentrations. One tailed T-test, calculation of P-adjusted, 
Up/Down regulation of genes in NP treated cells, Significance of 
variation in expression of genes on treatment of MN-NP(Mn05) at 
different concentrations

*Test of significance: 

Table 3.3 [B2]: Quantitative PCR analysis of DENV-2 gene 
expression following treatment with MN05 across increasing 
concentrations. One tailed T-test, calculation of P-adjusted, 
Up/Down regulation of genes in NP treated cells, Significance of 
variation in expression of genes on treatment of MN-NP(Mn11) at 
different concentrations
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*Test of significance:

₂

Thorat et al. (2024)

Guchhait et al. (2024)

3.4 Apoptosis Detection By Flow Cytometry

Figure 3.4[A]. 

Figure X.
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CONCLUSION
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