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Abstract
Green synthesized nanoparticles of ZNO with leaves of Epipremnum aureum has been tested against PA-1 cell 
line (Ovarian Cancer) and the IC50 value was found. The nanoparticles were prepared from leaves of 
Epipremnum aureum, commonly called money plant, by standard procedures. The anticancer study was 
conducted by MTT assay and the cytotoxic effect was compared with standard Cisplatin. It was observed thatthe 
IC50 values for Cisplatin treatment was 2.728 whereas that of ZnO nanoparticles of E. aureum was 16.487. 
Thus it is clear that E. aureum does have good cytotoxic effects on PA-1 cancer cell lines. It could give even 
better results if the concentrations of treatment in increased towards which studies are on. 
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INTRODUCTION
Epipremnum aureum or money plant is used as an ornamental plantreported to absorb benzene, xylene, toluene 
and formaldehyde that are either broken down by the plant’s biological processes or by the microbes living in 
the root system (Kobayashi et al, 2007).1 The effectiveness and the ability of the plant to break down indoor 
contaminants can be exploited for their use as reducing agents in the green synthesis of nanoparticles.Zinc oxide 
nanoparticles are assumed as safe inside the human body due to Zinc being a common nutrient present in human 
beings. ZNO nanoparticles also have semiconductor and electrostatic properties that can be very useful in 
selective cytotoxicity to cancerous cells. Mishra et al, 2017 have shown ZnO nanoparticles have wide range of 
biomedical applications.2 Zinc oxide nanoparticles are hence highly biocompatible and easy to biodegrade 
inside the body. Study indicated the removal of benzene by plant (Yang and Liu, 2011).3

In recent days, nanomaterial-based medicine has been shown to demonstrate potentials like high 
biocompatibility, easy surface functionalization, and cancer targeting and drug delivery capacity. Zn2+ is an 
essential nutrient for adults and ZnO nano-materials are considered to be safe in vivo. Taking into account these 
advantages, ZnO NPs can be selected as biocompatible and biodegradable nano-platforms and can also be 
explored for cancer treatment (Moghaddamet al, 2017; Bistet al, 2016; Baiet al, 2017).4-6The anticancer activity 
may be demonstrated by inducing cancer cell apoptosis, by autophagy, cancer drug delivery or by targeting the 
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functionalization of the nanoparticles (Jiang et al, 2018).7ZnO nanoparticles have electrostatic properties that 
have been utilized for their anti-cancer activity by inducing ROS generation and apoptosis in some cases. ZNO
nanoparticles can be used independently or combined with other drugs or chemotherapeutic agents like in 
combination with Cisplatin(CPT), Doxorubicin(DOX), Paclitaxel etc. (Sharma et al, 2012; Sharma et al, 2011; 
Hackenberget al, 2012).8-10 ZnO-NPs are reported to potent against cancer cells while less toxic to normal cells.
(El-Shorbagyet al, 2019; Hassan et al, 2016; Chung et al, 2015).11-13It was reported that the anticancer potential 
of Doxorubicin- wrapped Zinc oxide nanoparticles was promising (Kim et al, 2017).14ZnO nanoparticles were 
shown to cause cell death and ROS generation, inducing cell cycle arrest in S and G2/M phase with the higher 
uptake in G2/M phase compared to other phases (Patel et al, 2016).15 In this report, the ZNO nanoparticles from 
Epipremnum aureum were tested against PA-1 cell line (Ovarian Cancer) and the IC50 value was found to be 
significant.

MATERIALS AND METHODS
Leaves of Epipremnum aureum was collected from Chennai, Tamil Nadu, India, shade dried and finely
powdered. Ten grams of the powder was dissolved in 200ml of distilled water and boiled at 50-55°C for two 
hours, cooled and filtered stored at 4°C till further use.  
For green synthesisof Zinc Oxide nanoparticle of Epipremnum aureum, a salt precursor solution was prepared.
10mM Zinc nitrate solution was prepared by adding Zn(NO3).6H2O in distilled water. The leaf extract was 
mixed with zinc oxide nanoparticle precursor in ratio of 1:4. Then it was placed in magnetic stirred and 
temperature was maintained at 40-45°C and colour changes were observed. The colour change indicates the 
formation of zinc oxide nanoparticles. This solution was centrifuged at 8000 RPM for 10-12 minutes and the
pellet was alternatively washed with distilled water and ethanol to remove impurities, if any. Coarse powder was 
obtained by keeping it in Hot Air Oven at 52-55°C , which was finely ground to get ZNO nanoparticles.
Anticancer studies
PA-1 (ovarian cancer) cell line was used to carry out the MTT assay against the synthesized Zinc oxide 
nanoparticles and standard, Cisplatin for better comparative study.  
PA-1 ovarian cancer stock cells were cultured in medium supplemented with 10% inactivated Fetal Bovine 
Serum (FBS), penicillin (100 IU/mL), streptomycin (100µg/mL) in a humidified atmosphere of 5% CO2 at 37 
°C until confluent. The cell was dissociated with TPVG (Trypsin Phosphate Versene Glucose) solution which 
contained 0.2% trypsin, 0.02% EDTA, 0.05% glucose in Phosphate Buffer solution. Cell viability was checked 
and then subjected to centrifugation. Further, 50,000 cells/well were seeded in a 96 well plate and incubated for 
24 hours at 37 °C in a 5% CO2 incubator.
MTT assay 
The monolayer cell culture was trypsinized and the cell count was adjusted to 1.0 x 105 cells/mL using 
respective media containing 10% FBS. To each well of the 96 well microtiter plate, 100 µL of the diluted cell 
suspension (50,000 cells/well) was added. After 24 hours, when a partial monolayer was formed, the supernatant 
was flicked off and the monolayer was once washed with the medium, and then 100 µL of different test 
concentrations of the test drug (ZnO nanoparticles) were added on to the partial monolayer in microtiter plates. 
The plates were then incubated at 37 °C in 5% CO2 atmosphere. After incubation, the test solutions in the wells 
were discarded and 100 µL of MTT (5 mg/10 mL of MTT in PBS) was added to each well. The plates were 
again incubated for 4 hours at 37 °C in 5% CO2 atmosphere. The supernatant was removed and 100 µL of 
DMSO was added and the plates were gently shaken to solubilize the formed formazan. The same procedure 
was followed for the standard - Cisplatin.
The absorbance was measured using a microplate reader at a wavelength of 570 nm. Further, the IC values were 
obtained. The half maximal inhibitory concentration (IC50) is a measure of the effectiveness of a compound in 
inhibiting biological or biochemical functions. This quantitative IC50 values were determined by finding the 
concentration needed to inhibit half of the maximum response. IC50 values can be calculated for a given test 
drug by determining the concentration needed to inhibit half of the maximum biological response of the cell line 
by constructing a dose-response curve where percentage of inhibition is plotted against the concentration.
The direct Microscopic Observations of Drug (ZnO nanoparticles)Treated Images of Cell lines and standard, 
Cisplatin by Inverted Biological Microscope
Results and Discussion
Figure 1 indicates the graphical representation of percentage inhibition for standard, Cisplatin on MTT assay 
(PA-1 cell lines) and Figure 2 indicates that of Zinc oxide nanoparticles. Figure 3 indicates the comparison of 
percentage viability of cell lines in relation to various concentration s of ZnOnanoparticles of E. aureumand that 
of Cisplatine. Figure 4.MTT Assay of PA-1 cell lines against ZnO Nanoparticles at various concentrations(A-
F).Figure 5: MTT Assay of PA-1 cell line against Cisplatin at various concentrations(A-F) A: 3.12 µg/mL, B: 
6.25 µg/mL, C:12.5 µg/mL, D: 25 µg/mL, E: 50 µg/mL and F: 100 µg/mL.Table 1 indicates the MTT Assay 
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results of PA-1 cell line treated with ZnO NPs with readings of absorbance at 570 nm and their viability 
percentage

Figure 1: Indicates the graphical representation of Percentage inhibition of MTT Assay (PA-1 Cell lines) for 

Standard, Cisplatin

Figure 2: Indicates the graphical representation of Percentage inhibition of MTT Assay (PA-1 Cell lines) for 
Zinc oxide nanoparticles.
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Figure 3 indicates comparative percentage viability of cell lines in relation to various concentration s of 
ZnOnanparticles of E. aureum to that of Cisplatine.

Figure 4.MTT Assay of PA-1 cell lines against ZnO Nanoparticles at various concentrations(A-F) A: 3.12 
µg/mL, B: 6.25 µg/mL, C:12.5 µg/mL, D: 25 µg/mL, E: 50 µg/mL and F: 100 µg/mL.
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Figure 5: MTT Assay of PA-1 cell line against Cisplatin at various concentrations (A-F) A: 3.12 µg/mL, B: 6.25 
µg/mL, C:12.5 µg/mL, D: 25 µg/mL, E: 50 µg/mL and F: 100 µg/mL.

Table 1.MTT Assay of PA-1 cell line treated with ZnO NPs with readings of absorbance at 570 nm and their 
viability percentage

Concentration
µg/mL

Absorbance at 570 nm OD-
Blank

Standard
Deviation

Viability %

Singlet Duplicat
e

Triplicate Mean

3.12 0.769 0.766 0.738 0.75767 0.693 0.0170978 72.1875

6.25 0.715 0.676 0.765 0.71867 0.654 0.0446132 68.125

12.5 0.718 0.646 0.749 0.70433 0.63967 0.0528425 66.63194

25 0.638 0.609 0.634 0.627 0.56233 0.0157162 58.57639

50 0.213 0.222 0.295 0.24333 0.17867 0.0449704 18.61111

100 0.131 0.142 0.139 0.13733 0.07267 0.005686 7.569444
IC50 value of viable PA-1 Cell against ZnO nanoparticles of 
Epipremnumaureum (µg/mL)

16.487

Blank 0.066 0.066 0.062 0.0647 - - -

Untreated 1.022 1.027 1.025 1.02467 0.96 0.0025166 100

Table 2: MTT Assay of PA-1 cell line treated with Cisplatin with readings of absorbance at 570 nm and their 
viability percentage

Concentration
µg/mL

Absorbance at 570 nm OD-
Blank

Standard
Deviation

Viability %

Singlet Duplicate Triplicate Mean

3.12 0.532 0.528 0.531 0.53033 0.46567 0.0020817 48.50694

6.25 0.487 0.438 0.471 0.46533 0.40067 0.0249867 41.73611

12.5 0.338 0.319 0.328 0.32833 0.26367 0.0095044 27.46528

25 0.211 0.221 0.265 0.23233 0.16767 0.0287286 17.46528

50 0.116 0.112 0.167 0.13167 0.067 0.0306649 6.979167

100 0.11 0.11 0.127 0.11567 0.051 0.009815 5.3125
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IC50 value of viable PA-1 Cell against Cisplatin (µg/mL) 2.728
Blank 0.066 0.066 0.062 0.0647 - - -

Untreated 1.022 1.027 1.025 1.02467 0.96 0.0025166 100

The above results indicate that the IC50 values for Cisplatin treatment was 2.728 whereas that of ZnO 
nanoparticles of E. aureum was 16.487. Thus it is clear that E. aureum does have very good cytotoxic effects on 
PA-1 cancer cell lines. It could give even better results if the concentrations of treatment in increased towards 
which studies are on. 
Conclusion 
It is concluded that E. aureumZnO nanoparticles do have anti-cancer role as seen in the present study and 
further work in this regard is under process. Further work on similar plants which are not edible is warranted.
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