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Abstract:
pathogenesis of many diseases in human. On the other hand, ROS play a critical regulation as secondary signal 

Keywords:

1. Introduction of reactive oxygen species (ROS) and 
antioxidant systems 

2
–

2O2
1O2

important source to generate ROS in most mammalian 
cells via electron transfer chain reactions [1, 2]. Basically, 

play critical roles to produce the cellular energy-carrying 

ROS includes respiratory chain in mitochondria as stated 

myoglobin, cytoglobin, transferrin, lactoferrin, etc. In 
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conditions [4].

2. Role of ROS in health

 

Figure 1:
defense systems in the cells. Firstly, an electron is transferred 

Under normal physiological conditions, ROS play critical 

regulation (Figure 1) [4, 5]. Many important intracellular 

regulate ion transporters, cellular pH, and immune systems 

environments, ROS are generated by accumulating immune 
cells such as macrophages and neutrophils to react as a 

ROS from this innate immunity prevents invasion of 

immune response, ROS are also involved to regulate and 
enhance the activation of the T lymphocytes [8, 9].

On the other hand, ROS are reported to induce the 

to nucleus, promoting the transcription of ARE-regulating 

related to cellular development, differentiation, proliferation 
and cell survival [13].

3. ROS induce oxidative injuries and diseases

Figure 2: ROS level and cellular function. Depending on 

homeostasis, proliferation and survival, high level of ROS 
induces cellular damage, mutagenesis and cell death.

Although ROS can act as signaling molecules to maintain 

damage to biomolecules including nucleic acids, lipids, 
and proteins (Figure 2) 

A highly reactive nucleotide, guanine, can rapidly interact 

Carbonylation of protein molecules occurs during reaction 

especially cysteine and methionine are particularly more 

the membrane lipid bilayer or polyunsaturated fatty acids in 
lipid molecules at the carbon-carbon double bonds, causing 

capable of inactivating many functional protein molecules 
inside the cells, leading to cellular dysfunction [15]. These 
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apoptosis. Therefore, ROS-mediated injuries are strongly 

in the gastrointestinal mucosa, promoting carcinogenesis 

great contribution to neuronal loss in cerebral ischemia, 

interesting to notice that neural cells are considered more 

tissues [24, 25]. Brains contains a high amount of fatty acid 

cancers, and it promotes the development, progression, and 

and proliferation-related genes. In addition, ROS also 

of cancer cells.  On the other hand, many anticancer drugs 

increases drug resistance to target cell and decreases their 
sidered 

4. Consideration of antioxidant therapeutics for ROS-
related diseases 

approved for clinical use in various diseases such as edaravone 
N-acetylcysteine for acetaminophen 

overdose-induced liver injury and -lipoic acid for diabetic 
neuropathy [32]. In fact, there are 104 clinical trials of 

scavengers such as vitamin A, vitamin C, N-acetylcysteine, 
and glutathione have been used in several preclinical studies, 

in vivo, although 
in vitro conditions. 

main factor that involved in the pathogenesis of disease. 

and may interrupt the important electron transfer reactions in 

Therefore, improvements of bioavailability, stability and 
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5. Current approaches for effective antioxidant therapies

of compounds from nature, in particular chitin and chitosan. 
Chitosan is a biodegradable and biocompatible polymer 

(Figure 4). Chitosan and chitin have numerous biological 
activities such as immuno-enhancing activity, antitumor 
activity [42], antibacterial activity [43], antifungal activity 

solubility and biological activities of chitin and chitosan, 
chitin-oligosaccharides and chito-oligosaccharides have 

their use in vitro and in vivo. Chitin-oligosaccharide and 

macrophage cells as compared to chitin and chitosan [47, 

chitooligosaccharides, sulfated-chitooligosaccharides have 

(Figure 4). Interestingly, these derivatives of oligosaccharide 

compared to original oligosaccharides [49, 51]. On the other 
hand, these derivatives possessed different bioactivities such 

chitin-, chito-oligosaccharides and their derivatives can be 

therapeutics is to apply nanotechnology in medicine, so-
called nanomedicine. Nanoparticles used in medicine such 

as liposome, polymeric micelles, dendrimers, and metal 

amount of therapeutic agents to targeted diseased tissues 

tumor microenvironment due to the increased vascular 
permeability at tumor tissue or enhanced permeability and 

time, the number of nanoparticles in the medical application 

diagnostic tools and therapeutic developments. Several 
nanomedicines such as have been clinically used for the 
treatment of human diseases, particularly cancer therapy, 
to overcome the poor bioavailability and severe side effects 

for treatment of breast and lung cancers [60-62], indicating 
a promising approach for future medication. Recently, our 

monitored by electron spin resonance as a biophysical 

have been studied in radioprotection, functional imaging, 

because of many issues including preferential renal clearance, 

radicals can be covalently conjugated to the hydrophobic 

N

O

in Figure 5. By simply self-assembling in the physiological 
environment, amphiphilic copolymer forms the core-shell-

(Figure 5) [56, 65]. For several years of 

[69, 70], neurodegenerative diseases [71, 72], and cancer 
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[74-76]. RNPs not only could improve the bioavailability 

in vivo condition, and non-

[36, 56, 64]. 

Many other strategies have been developed to improve 

in vitro and in vivo

due to the differences of cell/animal research from human 
trial and complicities of disorders. In summary, regulation 

medical doctors in the treatment of ROS-related diseases.
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