
International Conference on BioMedical Sciences (ICBMS19) 

September 27-28, 2019 Istanbul (Turkey) 

Conference Book  
ISBN 978-600-98459-5-8 

 

 

1 

 

 

 Does NO Mediate Cytotoxic Effects of Zn 

Nanoparticles on Human Colorectal  

Cancer (SW480) Cells? 
 

Marjan Zargarnejad1, Rahim Ahmadi2, Faezeh Hajhossein  Javaheri3*, 

1Department of Biology, Faculty of Basic Sciences, Hamedan Branch, Islamic Azad University, 

Hamedan, Iran. 
2 Department of Biology, Faculty of Basic Sciences, Hamedan Branch, Islamic Azad University, 

Hamedan, Iran; AIC, Budapest, Hungary. 
3 Department of Biology, Faculty of Basic Sciences, Islamic Azad University, Tehran, Iran. 

*Corresponding author: Faezeh Hajhossein Javaheri, Department of Biology, Iran. 

(E-mail:fa.javaheri2019@gmail.com) 
 

Abstract 

Background and Aim: Zinc nanoparticles have cytotoxic effects on cancer cells, however, the 

cell and molecular mechanism is unclear.  The aim of this study was to determine that  does NO 

mediate cytotoxic effects of Zn nanoparticles on human colorectal cancer (SW480) cells. 

Methods: Human colorectal (SW480) cells were purchased from National Cell Bank of Iran 

(Pasteur Institute, Tehran, Iran) and divided to control (untreated) group and the group exposed to 

IC50 concentrations of zinc nanoparticle.  The cells were cultured in DMEM enriched with 10% 

FBS and exposed to IC50 concentration of zinc nanoparticle. NO was measured using Griess test. 

Data were analyzed using the SPSS and student’s t-test. 

Results: NO concentration significantly increased when exposed to IC50 dose of Zn nanoparticle 

(108µg/ml). 

Conclusion: The cytotoxic effects of Zn nanoparticle on human colorectal cancer cells is in part 

mediated by NO. 
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Introduction 

Colorectal cancer (CRC), also known as bowel cancer and colon cancer, is the development of 

cancer from the colon or rectum(parts of the large intestine)[1].A cancer is the abnormal growth 

of cells that have the ability to invade or spread to other parts of the body[2-3].Colorectal cancer 

is one of the major reasons of mortality in the worldwide. Most colorectal cancers are due to old 

age and lifestyle factors, with only a small number of cases due to underlying genetic disorders 

[4]. 

Previous studies have shown that Nanoparticles (NPs) are used as a strategy for cancer therapy. 

Among the wide range of metal nanoparticles, Zn NP has cytotoxic risk in many cell lines such as 

human colorectal cell line[5].Nanoparticles have high surface area to volume ratio. This allows for 

many functional groups to be attached to a nanoparticle, which can seek out and bind to certain 

tumor cells. Additionally, the small size of  NPs allows them to preferentially accumulate at tumor 

sites[6].Zn NPs exert their anticancer effects by showing the proliferation of cancer cells, 
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enhancing the sensitivity of drug-resistant tumor cells, preventing the recurrence and metastasis of 

tumors, and restoring cancer immunosurveillance [7]. 

Some studies demonstrate that Zn NPs induce toxicity in human colorectal cell line by mediating 

NO. 

Nitric oxide (nitrogen oxide or nitrogen monoxide) is a colorless gas with the formula NO. It is a 

signaling molecule in many physiological and pathological processes. cytotoxicity as a result of a 

massive NO-formation is now established to initiate apoptosis. It is involved in several biological 

processes, including toxicity against tumor cells. Both proapoptotic and antiapoptotic functions of  

NO have been reported[8].We carried out the present research to investigated that does NO 

mediate cytotoxic effects of Zn nanoparticles on human colorectal cancer (SW480) cells. 

 

Materials and Methods 
Human colorectal (SW480) cells were purchased from National Cell Bank of Iran (Pasteur 

Institute, Tehran, Iran) and divided to control (untreated) group and the group exposed to IC50 

concentrations of zinc nanoparticle. IC50 of Zn nanoparticle was measured using MTT assay. The 

cells were cultured in DMEM enriched with 10% FBS and exposed to IC50 concentration of zinc 

nanoparticle. NO was measured using Griess test. Data were analyzed using the SPSS and 

student’s t-test.  

 

Results 
NO concentration significantly increased when exposed to IC50 dose of Zn nanoparticle 

(108µg/ml) (Figure 1). 
 

 
 

Fig.1.  NO relative concentration in SW480 cells exposed to IC50 dose of Zn nanoparticle  

compared to control (untreated) group. 

 

Discussion 
Studies have shown that Zn NPs could be used as anticancer factor in several cancer cell lines[9]. 

Nanoparticles, including Zn NPs, are a new type  of  the low-cost and low-toxicity nanomaterial 

and it shows various biomedical activities such as anticancer, antioxidant as well as drug 
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applications [10]. Although it has been reported that NPs affect on NO [11,12], researches have 

shown that cancer cells are highly susceptible to zinc oxide (ZNO) toxicity in a time and 

concentration dependent manner. Several reports suggest the anticancer effect of ZNO NP in 

different types of cancer cells including breast, colon, bone and so on [13]. Moreover, increased 

NO in cancer cells [14] has been reported in several studies. 

Conclusion 
In conclusion, the cytotoxic effects of Zn nanoparticle on human colorectal cancer cells is in part 

mediated by NO. 
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