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Abstract  

Background and Aim: It has been reported that zinc and zinc nanoparticles has anticancer effects 

on cancer cells. The main aim of this study was to investigate anticancer effects of Zn nanoparticles 

on human colorectal (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 groups exposed 

to different concentrations of zinc nanoparticles. The cells were cultured in DMEM enriched with 

10% FBS and exposed to different concentrations of zinc nanoparticles and cell viability was 

assayed by MTT assay method. Data were analyzed using the SPSS and ANOVA.   

Results: Viability of cells significantly decreased when exposed to Zn nanoparticle concentration 

more than 30 µg/ml.  

Conclusion: Zn nanoparticle had cytotoxic effects on human colon cancer cells in a dose 

dependent manner. 
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Introduction  
Colorectal cancer (CRC) develops from the colon or rectum . CRC is the third most common 

cancer and the fourth most common cause of cancer-related death, with 700,000 deaths per year. 

The risk factors for CRC are age, familial history of colorectal cancer, inflammatory bowel disease 

like Crohn’s disease and ulcerative colitis, sedentary lifestyle, changes in dietary and physical 

activity habits, obesity, smoking and alcohol consumption. The CRC symptoms include abdominal 

pain, change in bowel habit, rectal bleeding and anemia [1, 2]. Nanomaterials, especially metal 

oxide nanoparticles have been used recently in biomedical fields such as antibacteria, anticancer 

drug/gene delivery, cell imaging and biosensing. Zinc is an essential trace element and exists in 

all body tissues. Zinc acts as a coenzyme in many metabolic pathways and has a crucial role in 

proteins and nucleic acid synthesis, hematopoiesis, and neurogenesis. As Nano-ZnO has small 

particle size, can be absorbed by the body easier. It has been shown that Nano-ZnO can be effective 

in different biomedical processes such as anticancer, drug delivery, antibacterial, diabetes 
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treatment, anti- inflammation and wound healing [3, 4]. Studies have shown metal nanoparticles 

like Ag, Au, Ce, Fe, Se, Ti and Zn have significant anticancer activity and can be used as drug 

carriers [5, 6]. Many in vitro studies have proved that ZnO NPs show selective cytotoxicity towards 

cancer cells .A study showed that ZnO NPs induce apoptosis in cancer cells, which is mediated by 

ROS via p53, bax/bcl-2, and caspase pathways [7]. In another study has been reported that ZnO 

nanoparticles had a cytotoxic effect on the human glioma cell lines A172, U87, LNZ308, LN18, 

and LN229, whereas no cytotoxic effect was observed on normal human astrocytes[8]. The results 

of a study indicated that ZnO nanoparticles which coated by DOX layer are likely helpful for 

colorectal cancer therapy [9]. The prevalence of Colorectal cancer raises increasingly, 200,000 

new cases per year from 1990 to 2012 [1]. To date, according to the costs of treatment and cancer’s 

mortality, furthermore studies are needed to find new therapeutic procedures. The aim of our study 

was investigation the anticancer 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 groups exposed to different 

concentrations of zinc nanoparticles. The cells were cultured in DMEM enriched with 10% FBS 

and exposed to different concentrations of zinc nanoparticles and cell viability was assayed by 

MTT assay method. Data were analyzed using the SPSS and one-way analysis of variance 

(ANOVA). 

Results  
Viability of cells significantly decreased when exposed to Zn nanoparticle concentration more than 

30 µg/ml. (Figure 1). 

 
Fig.1.  Viability of SW480 cells in groups exposed to different concentrations of  Zn nanoparticles compared to 

control (untreated) group. 
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Discussion    
Many studies have been conducted to investigate the impact of metal nanoparticles on different 

cancerous cells line. Among these particles, Zn nanoparticle has been examined frequently. ZnO 

NPs induced apoptosis in HepG2 cells in Hepatocarcinoma [10, 11]. It has been shown that ZnO 

NPs have a dynamic cytotoxic effect in cervical carcinoma cells which results in apoptosis through 

the increased intracellular ROS level and upregulated apoptotic gene p53 and caspase-3 expression 

[12]. In other studies, ZnO NPs’ effects on Breast cancer cells have been examined. ZnO NPs 

arrest the cell cyclein the G2/M phase and upregulated proapoptotic genes p53, p21, Bax, and JNK 

and downregulated antiapoptotic genes Bcl-2, AKT1, and ERK1/2 in a dose-dependent manner in 

MCF-7 cells [13]. A doxorubicin delivery system based on zinc oxide nanomaterials can bypass 

the P-gp increase in the drug accumulation in resistant MCF-7R and MCF-7S cells [14]. ZnO-

Fe3O4 magnetic composite nanoparticles sitespecific have no significant toxicity towards 

noncancerous NIH 3T3 cells but show obvious toxicity at similar concentration to MDA-MB-231 

cells [15]. 

In the present report, we have shown that Zn nanoparticle had cytotoxic effects on human colon 

cancer cells in a dose dependent manner. Similarly other studies have been done on the impacts of 

ZnO NpS on Colon cancer Caco-2 cell line. ZnO NPs suppressed cell viability in Caco-2 cell line 

via increased ROS and induced IL-8 release. Also they induced Caco-2 cells cytotoxicity 

associated with increased intracellular Zn ions [16, 17]. As Zn NPs have promising role in 

cancerous cells death, they can be applied as nanomedicine in order to cancer treatment.  

Conclusion  

In conclusion, we have shown that Zn nanoparticle had cytotoxic effects on human colon cancer 

cells in a dose dependent manner.   
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