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ABSTRACT: Chitosan and its oligosaccharides exhibit numerous biochemical characteristics, 

which includes immune enhancing, antimicrobial and anti-viral properties. Chitosan and its products 

have drawn much attention of both food and pharmaceutical industry due to their peculiar 

physiochemical characteristics and effectiveness in cancer therapies. Current study describes the 

different physiological and chemical properties along with its usefulness in different biological 

processes. According to the novel studies, the focus of this study will be the anti-cancerous activities of 

COS. This study will summarize the whole mechanism related to the anti-cancerous functioning of 

COS along with the deep insight into the future perspectives of COS, especially at molecular level. 

Finally, future developments regarding the application of this biopolymer will be highlighted. 
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INTRODUCTION 

 After cellulose, chitin is the carbohydrate that is 

mostly present in nature (shells of insects and 

crustaceans). Although, it is less soluble in water and also 

it doesn’t easily degradable which limits its applications. 

By enzymatic action and acidic hydrolysis, a degradable 

product of chitin has been produced called chitosan 

oligosaccharides (COS). Chitosan (CTS) is obtained from 

the deacetylation of chitin widely existing in nature. It is 

the only animal fiber and alkaline polysaccharide with 

cationic properties found so far. It is soluble in acidic 

aqueous solution and has good degradability. 

Biocompatibility, so it has good physiological functions 

in improving immune and antioxidant functions, 

bacteriostasis and reducing fat deposition (Du, Y. et al., 

2009; Qin et al., 2014). As a non-toxic, green additive 

has been widely used in the feed industry. Chitosan is 

mainly prepared from depleted shrimp shells and crab 

shells (decalcified, deproteinized, decolorized, and 

deacetylated) in the factory. Calcium carbonate, protein, 

and chitin (about 20%) are the main components It can be 

used at cellular and molecular level because it has low 

molecular weight and high solubility in aqueous solution 

(Egan et al., 2015; Pokhis et al., 2015; Cnubben et al., 

2016; Egan et al., 2016; Trivedi et al., 2016). Due to their 

biological effectiveness study about COS has been 

increasing. There are many studies about COS biological 

activity and their implementation on food (Hu, 2009), 

pharmaceuticals ( Berger and gurney 2004), agriculture 

(Crini, 2005) properties related to anti-inflammatory, 

antimicrobial (Takeuchi and Akira, 2010; Karin and 

Clevers, 2016), immune-stimulating and anti-tumor 

activity (Salah et al., 2013). As a new green feed additive 

that can improve growth performance, immune function, 

and antioxidant function, and regulate fat metabolism, 

chitosan has been widely used in animal production in 

recent years. This review summarizes the preparatory 

method, modification methods, biological activity, anti-

tumor activity and its related mechanism concerning COS 

(Mesa, 2015). 

Characterization of CTS and COS: Chitosan (CTS) is 

made up of polysaccharides and N-deacetylate kind of 

chitin with the varying magnitude of N-acetylation, with 

80% b-(1,4) -2-amino-D-glucopyranose and 20% b-(1,4) 

-2-acetamido- D-glucopyranose (Fig. 1A). CTS is 

insoluble in water and surprisingly thickened in the weak 

acid preparations (Calija et al., 2013; Liu et al., 2018). 

This dissolvability downside may limit the uses of 

chitosan (CTS) in the natural sphere. The hydrolyzed 

analysis of CTS, COS showed the greater succulent 

property and low consistency in a different physiological 

environment like the assembly of free amino acids and 

small chain lengths in the D-glucosamine component 

(Fig. 1B). In cationic polymers, the COS has assembly of 

single amino and double hydroxyl groups in varied forms 

of glycoside (Agrawal et al., 2010). Such diverse 

characteristic urge worldwide experts to explore the 

further properties of CTS in the structure of 

oligosaccharide. 
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Figure-1. Structural formula of chitosan (A) and chitosan oligosaccharides (B) 

 

Extraction of chitosan oligosaccharides:  The degraded 

products of chitin or chitosan are chitosan 

oligosaccharides. In nature, Chitin is the second richest 

polysaccharide after cellulose, and its primary sources are 

crabs, shrimps, krill, lobsters, etc. Alteration in the 

Chitosan O-glycosidic linkages due to many methods 

resulted in new group formation of glucosamine (GlcN) 

and  GlcNAc polymerization .number of new techniques 

like enzymatic(Wu, 2011), hydrolysis (Tsao et al., 2011) 

ultrasonic debasement (Liu et al.,  2006), and oxidative 

corruption (Chen, 2013) have been followed for COS 

preparation. There was a reduction in sub-atomic mass 

due to the breakage of O-glycosidic bonds. The corrosive 

hydrolysis is a commonly used method for the 

mechanical generation of COS than the enzymatic 

method. In the quantitative, there was a lower degree 

polymerization in acidic hydrolysis i.e. from monomer to 

tetramer (Jeon et al., 2000; Lodhi et al., 2014). In any 

case, substance hydrolysis has a few disservices as far as 

advancement, because of the age of inconvenient side-

effects, high danger of natural contamination, and low 

generation yields.  

 In a particular situation, the enzymatic based 

technique brings about passion but risk security and poor 

quality. This method restricts non-friendly substance 

alteration as well as the latest organic exercises. Various 

indefinite catalysts (Lin et al., 2009) like cellulase i.e 

chitosanase (Song et al., 2014), took part in COS 

readiness. 

 It has been determined that the chitosan obtained 

by microorganisms gives normally much more authentic 

amount of COS as compared to get from various other 

sources. In contrast to this the chitosan as obtained by the 

microorganisms successfully influences the creation of 

COS, the consequential cost limits the utilization in many 

mechanical applications (Zhang et al., 1999; Aam et al., 

2010). To minimize its cost, reusage of the hydrolytic 

compounds is recommended.  

 In the beginning, enzymatic hydrolysis of the 

COS was carried out in cluster reactors (Izume and 

Ohtakar, 1987). The expensive cost of non-reusable 

compounds, and decrease production because of 

improper controlling of degrees of polymerization in a 

large group reactor infrastructure, invigorate advance 

technologies used to obtain COS. whereas, in section 

reactor use of immobilized catalysts has a very favorable 

environment, like the reuse of chemicals, persistent tasks, 

quick mode of responses, and managed quality of items 

(Song et al., 2014). In all scenarios, this technique is 

failed in the production of chain lengths of the chitosan 

oligosaccharides, good to form, because of the poor 

proclivity of the immobilized catalysts to chitosan 

substrate instead of the free chemicals. The UF 

(ultrafiltration) film reactor, is used for chitosan 

oligosaccharides formation by higher degree 

polymerization. The essential element in UF reactor 

infrastructure includes the penetration control rate, which 

regulates the actual atomic size of the chitosan 

oligosaccharides Nevertheless, this process forestalls the 

constant generation for diverse transmembrane pressure. 

The parameters showed here, the ceaseless production 

with the use of double reactor infrastructure has been 

achieved through joining of upsides of the section reactor 

with the immobilized proteins and the UF layer reactor 

(Kim and Rajapakse, 2005). This framework formed the 

much more prominent profit per unit of the compound, 

which controls the atomic weight mobility, and is active 

in the nonstop production.  

Physico-chemical properties of COS: There are various 

organic exercises of the COS, which include cell 

reinforcement, antimicrobial activity, anti-cancerous 

property, and the immune-stimulant influence that are 

reliant on the physicochemical qualities, like DP, 

deacetylation (DD) level, circulation of charge, and the 

alteration in substance (Muzzarelli, 1996). Ultimately, the 

advent of their auxiliary explanations will add up to its 

advancement and the use of sugar polymers. In late 

1850s, researchers observed the main physicochemical 

qualities of chitosan. The numerous physicochemical 

qualities of COS have been observed in many response 

situations. COS carries 3 forms of receptive utilitarian 

groupings: single amino/acetamido group, the crucial 
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hydroxyl grouping, and a group of auxiliary hydroxyl at 

C-2, C-3, and C-6 locations, by each individual (Xia et 

al., 2011). Amino substance, DD, and the sub-atomic 

weight are the main purposes behind the contrasts among 

their structural and the physicochemical properties, who 

are added to their organic capacities (Xia et al., 2011; Li 

et al., 2015). 

 Later on, the analysts trying to gain bioactive 

COS through improved hydrolysis methods. Under the 

ideal circumstances, the COS with ideal atomic weight 

conditions could be obtained. The condition of DP, clear 

up the comparison of atomic weight, which add up the 

adjustment of physicochemical qualities of the COS. The 

COS with the lower DP condition, are much more 

dissolvable in contrast to the low sub-atomic weight of 

chitosan by moderately higher DP (Xia et al., 2011; Li et 

al., 2015) in contrast to the high atomic weight of 

chitosan, the COS effectively digested by the digestive 

system and quickly enter the bloodstream. Due to this 

method, atomic weight is thought to be the main COS 

trademark, that is extraordinarily linked to their organic 

exercise.  

 COS with the higher DD condition has all of the 

many free amino groupings and the progressive positive 

charges in reply. DD is going to be a very important 

factor, which determines COS dissolvability. Both 

conditions like rate and the degree of COS 

biodegradation in the alive creatures are the DD 

subordinate, by an abatement in corruption rate which 

prompting a rise in DD. Through close observation of 

enzymatic usage of several chitosan kinds, Kofuji et al. 

(2005) found out that the chitosan by a reduce DD 

condition will be generally corrupted quickly. The 

transformation property of chitin into chitosan makes up 

the DD, so by this set the charge transportation of 

chitosan particles. Mostly, COS with increase DD (85% 

to 95%) has been shown to be suppressive on the 

antibacterial action (Chung et al., 2004). Scientists of 

COS invention have supposed their ability to restrict 

angiotensin I conversion enzyme (ACE) action, that is 

subjected to DD (Park et al., 2003). As far as DD builds, 

the joining between the COS and cell increment, due to 

closeness of the free amino groupings; consequently, cell 

attachment and the multiplication dependent on DD.  

COS have a positive charge, due to expulsion of the 

acetyl units from D-glucosamine building up. The final 

charged creation of the COS atoms supports COS 

officially with the microbial cell divider parts and 

prompting the halt of the bacterial development. Positive 

charge encourages antimicrobial movement of the COS, 

and with these lines, the analysts hoping to enhance 

antimicrobial activity by the substance change of the 

amino grouping at the C-2 position of the glucosamine 

with the decided charged groupings (Jeon and Kim, 

2001). The study has proved that having a charge on COS 

is a significant element in the anti-cancer property of 

COS (Suzuki et al., 1986). The anti-cancer property of 

COS is due to cationic quality induced by the amino 

groupings, and later on, it was admitted that the atomic 

weight assumes an important action in counter tumor 

action (Huang et al., 2006). Other of the organic 

properties like, minimize the pain, aggressive to the 

tumor, and the hemostatic properties mostly influenced 

by characteristic of the COS (Guo et al., 2006).  

Variation of COS: Various studies on chitosan 

alteration, conceivable application in pharmaceutics and 

biomedicine are approachable (Casettari et al., 2012). 

Alterations of chitosan, intentionally upgrade their 

biological characteristic to expand their usage in many 

directions (Luo and Wang, 2013). The usual modification 

techniques generally adjusted the response by hydrophilic 

groupings to extend the water solubility, and by the 

hydrophobic groupings to support the self-get along with 

nanostructures, just to upgrade communications with the 

bio-significant lipid forms (Larsson et al., 2013). The 

COS may be used to embody the water solvent 

medications in the inner hydrophobic depressions, to 

upgrade their soluble rate and bioavailability (Aliabadi et 

al., 2005; Naveed, 2019). The vague precise dispersion of 

the hostile to tumor medicines and low grouping of the 

medications at tumor site are fundamental disservices of 

the regular tumor chemotherapy. The major enemy of the 

tumor exercises in opposition to dissimilar tumor models 

is an after effect of medication transcendent conveyance 

into tumor tissue and continuous release attributes with 

water-insoluble, and water-dissolvable plans (Kato et al., 

2005). The COS is a sort of medication taker that can be 

improved by tranquilizing retention, balance out 

medications part to expand the sedative focus on, and 

improve the medicate discharge. COS can be controlled 

by the onset of the dynamic experts, and then maintain 

strategic space by the utilization of the perilous natural 

solvents in the formation of particles because of its 

solubility in the watery acidic adjustment. Additionally, 

biodegradation, non-harmfulness ability, and presence of 

the responsive important grouping make the COS a 

promising medication carrier (Park et al., 2010; Miao et 

al., 2012). The Chitosan can similarly be used as 

medication transportation to allow anticancer and hostile 

to the tumor chemotherapy. Toshkova et al. (2010) 

supposed counter tumor activity of quaternized chitosan-

based electrospun insertion. The investigations stated that 

counter tumor viability of the doxorubicin hydrochloride 

(DOX) could be significantly extended, and reaction 

could be lowered when DOX was used with the 

quaternized chitosan (Toshkova et al., 2010). 

Termsarasab et al. (2013) used the arachidic corrosive 

conjugated to COS spine to form an amphiphilic COS 

subordinate (Termsarasab et al., 2013). After the DOX 

was assembled into oneself amassed nanoparticles, the in 

vivo enemy of tumor viability was judged in head and the 
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neck disease the xenografted mouse model. The DOX 

stacked nanoparticles showed the phenomenal controlled 

results for FaDu tumor development. The 

physicochemical properties continued medication release, 

and concentrate on, significantly utilize the improved 

penetration and the maintenance impact (EPR), might be 

accountable for proficient tumor growth hindrance by the 

DOX stacked COS arachidic corrosive nanoparticles. 

According to this perspective, the characteristics 

described above, the COS is widely used in creating the 

drug conveyance structure (Naveed, 2019).  

Biological exercises of COS: Chitosan and the COS have 

initiated an impressive interest because of their organic 

exercises and the potential utilization like nourishment, 

the pharmaceutical sector, the horticultural side, and the 

ecological enterprises. Later advancement has focused on 

the medical importance of the COS like antihypertensive, 

lowering blood cholesterol, and against the irresistible 

and hostile to the tumor impacts. In spite of the fact, the 

investigations of organic exercises of the COS, not only 

one type of chitosan or the COS uses all bioactivities 

previously. Also, the chitosan items had numerous forms 

and physicochemical properties that bring about either 

unique properties or unique inventions in already known 

bioactive mixtures. (Zou et al., 2013; Yang et al., 2005). 

Antioxidant movement: It was proved that the improved 

oxidative harms after the different improvements was the 

real reason for cardiovascular infections (Xu and Huang, 

2007). Extensive research revealed that the starches 

obtained from the characteristic assets and were 

extraordinary foragers of the free radicals and then could 

break oxidative successions on many levels. The COS 

shows tremendous cancer-preventing agent mobility in 

vivo and in vitro. In the previous investigations, the COS 

(hexamer) used distinct results for hydroxyl and ABTS 

radical searching, inspite of the fact that the after-effects 

of the ascorbic corrosive were somewhat higher to those 

of COS (Zou et al., 2013). Different experts observed that 

DD and subatomic burden declared radical searching 

qualities of the COS. Je et al. (2004) showed that the 

COS with a higher DD has the option to find the DPPH, 

hydroxyl, superoxide, and carbon-focused radicals. The 

investigation by Liu et al. (2009) showed that the COS 

could lower the H2O2-instigated oxidative pressure 

damage in the ECV304 cells, halfway adding to the mix 

of intracellular ROS restraints, and reestablishing the 

exercises of endogenous cancer-preventing agents and the 

limits of smothering endothelial cell apoptosis 

consequently to the enhancement of the ROS (Liu et al., 

2009; Naveed, 2019). Chitosan's prepared by taking up 

cells, and digestive path with its lower lethality makes it 

exceptionally support the compound for the use as normal 

cancer-preventing agents. The Chitosan can then 

altogether lower the serum FFA, MDA focuses, and hoist 

exercises of the significant cancerous preventing agent 

compound, like SOD, CAT, and GSH-PX (Xia et al., 

2011). The Chitosan controls cancer-preventing agent 

catalyst exercises and lessens the lipid peroxidation. The 

basic radical rummaging system of the COS is unknown, 

however, it very well may be construed that 

temperamental free radicals responded along with amino 

and hydroxyl groups at C-2, C-3, and C-6 positions of 

pyranose ring to structure stable macromolecule radicals. 

The cancerous preventing agent characteristics of the 

COS hold immense capability for treatment of the 

oxidative infections. (Cerda et al., 2014; Rani et al., 

2016).  

Antimicrobial action activity: COS is considered to 

hold the major potential as general antimicrobial 

additives, albeit antimicrobial exercises contrast, 

presumably because of the distinctions in exploratory 

method, type of chitosan, or the pH esteem. Allan and 

Hadwiger (1979) primarily announced that the chitosan 

and it's all subordinates had an extensive range of 

antimicrobial effects (Allan and Hadwiger, 1979). From 

this point to onward, various examinations had been 

applied on antimicrobial exercises of the chitosan, its 

subordinates, oligosaccharides exhibiting that the COS 

indicated antimicrobial properties with the microbes 

(Jumaa et al., 2002) and the parasites (Hirano and Nagao, 

1989; No et al., 2002). Lu et al. (2014) found out that the 

antimicrobial action of chitosan subordinates was 

influenced by disaccharide substitution level (DS), and 

the type of particle that exists in disaccharide (Chen et 

al., 2002; Gerasimenko et al., 2004; Yang et al., 2005). 

The COS can change the penetrability ability of the 

microbial cell layer, which further forestalling sections of 

the materials or arrival of important cell parts, eventually, 

lead to the microbial demise. Choi et al. (2001) examined 

to confirm this system. Whereas, another suggested tool 

was that the COS was ingested into the cells then 

infiltrated in the DNA of bacteria, bring about the 

barricade of RNA interpretation (Kim et al., 2003; Chung 

et al., 2004; Park et al., 2004). The quantity of the 

essential amino groups is reliant on the DD, DP, and 

demise pace of the bacterial cells increments by the 

expansion of DD of the COS (Tsai et al., 2002). 

However, past examinations suggested that N-acetyl 

glucosamine, the important structure of the COS, was a 

part of intestinal mucins additionally, which was filled in 

like receptors when microorganisms have bound to host 

gut (Podolsky, 1985). It was determined that the 

antimicrobial exercises of the COS were linked with the 

substance of the protonated amino groups and their close 

sub-atomic weight.  

Fat-binding and hypocholesterolemic impacts: A few 

investigations have proved that the chitosan can attach 

the dietary fats and forestall assimilations (Kanauchi et 

al., 1995). If it is so, the chitosan is extensively 



Pakistan Journal of Science (Vol. 72 No. 1 March, 2020) 

 11 

exceptionally gooey to be used in the physiological and 

practical nourishment.  

 The COS apply the distinct hypocholesterolemic 

impacts with the different physicochemical qualities, 

which may influence its impact. About eleven chitosan 

items were observed; in vitro, fat-restricting limits of 

them and ability to tie up the bile acids individually, the 

DD, and extending volume have imagined (Zhou et al., 

2006). The outcomes did not indisputably elaborate that 

DD, the sub-atomic weight, or reproducing limit can be 

used to anticipate bile corrosive restricting limits. 

Investigations by Zhang et al., (2012), simultaneously, 

determined that the COS with higher DP showed the 

raised articulated influence on the expansion of the fecal 

fat and cholesterol level in mice, whereas COS with low 

sub-atomic weight is shown progression in hoisting the 

lipoprotein lipase activities in plasma and the liver 

(Zhang et al., 2012). Till now, not a single relationship is 

determined between the Physio-chemical characteristics 

of the chitosan and its fat restricting limit.  

 There have been some speculations for the 

cholesterol level decline by the chitosan. Primarily, the 

ensnarement of thick polymer adjustment is thought to 

lower the fat retention and cholesterol level in the 

nourishment. As well as, positive charge bring about by 

amino groupings determined the link between the COS 

and anion compounds, likewise to the unsaturated fats 

and the bile acids (Muzzarelli et al., 2006; Walsh et al., 

2013; Egan et al., 2015; Pokhis et al., 2015; Cnubben et 

al., 2016; Egan et al., 2016). Moreover, the concentration 

of the chitosan on the outer side of the emulsified lipids 

shapes the defensive coverings which can forestal lipase 

or co-lipase from assimilating bead area and accessing 

lipids (Ogawa et al., 2003; Trivedi et al., 2016).  

Anti-tumor action of COS: Despite this the counter 

tumor movements of the chitosan have been 

contemplated in-vivo / in-vitro, sub-atomic conditions of 

the counter tumor exercises are now vague. This part 

gives the far-reaching depiction of the suggested atomic 

instruments.  

The cationic nature of COS: The COS has bio-adhesive 

attributes (Tokumitsu et al., 2000). A study has shown 

that there is a great association in the epithelial tissues 

and bodily fluid coats viewed on the surface of the tissue. 

The COS can tie up mammalian cells through surface 

glycoproteins. ultimately, the positive charge of COS can 

be changed the ionic condition of cell film, that is useful 

during the captivity of up cell honesty and numerous 

capacities important for cell development (Santini et al., 

1997; Suzuki et al., 1986). The electrostatic linkage 

among charges of anticancer parts used and the charged 

utilitarian makeups present on inner segments, and tumor 

cell covering may be liable for counter tumor influence of 

COS Huang et al., (2006). The outcomes resulted that the 

extraordinarily charged COS subordinates can as a whole 

lower the feasibility of the disease cells, by paying little 

heed to positive or the negative charge. Furthermore, 

investigations by the fluorescence little perceptions and 

the DNA discontinuation have been uncovered that the 

putrefaction was the basic driver of the anticancerous 

influence of the exceptionally charged COS (El-banna et 

al., 2019). 

 The phonic layer influences the significant 

proteins on the outer side of the phone film, to intervene 

in the cell flagging transduction by the electrostatic 

charge (Goldenberg and Steinberg, 2010). Compared 

with normal human cells, there are a large number of 

negative charges on the surface of tumor cells (Kirson et 

al., 2007). Due to the abnormal change of the thin film 

ion channel, always increasing numbers of the negative 

charges perform outer side self -preoccupation, framing 

the slope voltage (Yeung et al., 2008). The negative 

charges on the tumor cell covering may trigger the 

symbolic transfer of tumor cells individually. Like this, 

harmful organic practices, e.g. intrusion and the 

metastasis may happen. The COS is a major normal 

polysaccharide with the cationic charge. Ultimately, it is 

suggested that the electrostatic link increases the 

absorption of the COS on the surface of tumor cells and 

alters the charge ability, along with these lines set the 

penetration of the tumor cells. Once again, sharing 

repugnance among the COS and ordinary cells with the 

same positive charge brought about a special focus on the 

tumor cells rather than the ordinary cells (Saikia and 

Gogoi, 2015). 

The sub-atomic weight factor: Other than the main 

cationic property of the COS used by the amino 

groupings, later on, adjusted the sub-atomic weight 

additionally by assuming an important task in counter 

tumor action (Huang et al., 2006). Salah et al. (2013) 

analyzed the anticancerous capacities of the chitin, and 

chitosan, and lower atomic weight chitin using a human 

tumor cell line THP-1. The findings suggested that the 

lower sub-atomic chitin had higher tumor-suppressive 

mobility and tumor concealment extended already with 

the reduced sub-atomic weight (Salah et al., 2013). It is 

suggested that a short time of COS allows them to enter 

in the digestion modes and use the natural exercises. In 

addition to this, there are no compounds, e.g. chitinase, 

the chitosanase, which are the creature digestive system 

organs, especially GIT of human beings which may 

debase b-glycoside link in the chitin and chitosan.  

Prevention of COS on the angiogenesis: Neo 

vascularization is the fundamental element for the 

development, invasion, and the movement of tumor 

tissues by sending metabolic substances, oxygen, and 

sustenance. Along with these lines, the tumor 

angiogenesis changes into some other objective for the 

hostile to tumor inquiring. That was accounted for the 
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COS to show hostile to the angiogenic exercises by 

regarding the tumor development.  

 COS may restrain outflow of the lattice 

metalloproteinase-9 (MMP-9) in man fibrosarcoma cells, 

that assumes to be an important task in malignant growth 

intrusions and the metastasis (Van Ta et al., 2006). The 

upgraded articulation of the MMP-9 can be brought about 

the onset of Vascular Endothelial Growth Factors 

(VEGF) in the substance, and growth of angiogenesis. 

VEGF and its receptors consist of the key flagging 

network for the angiogenic movement in the tissue 

arrangement. VEGF invigorates the multiplication and 

relocations of endothelial cells that then intercede vessel 

growing, like their endothelial forebears and 

neovascularization (Riva et al., 2009). In the findings of 

Shen et al. (2009) VEGF was highly communicated in 

tumors metastasizing to lung, then in first tumor tissues 

(Shen et al., 2009). Wu et al. (2012) clean up generally 

well-established and characterized COS divisions and try 

to counter angiogenic action through some bio-tests. 

They find out that restraint influence on the angiogenesis 

of the COS dependent on the division of acetylation (FA) 

and DP (Wu et al., 2012). By RT-PCR examines, Xiong 

et al. analyzed that the COS (hexamer) may 

extraordinarily hinder the VEGF, MMP mRNA 

articulations in the ECV304 cells, whereas the 

multiplication of the ECV304 decreased by expanding 

the DP individually (Xiong et al., 2009).  

The immune-stimulant property:  Immuno-stimulant 

activity of the chitosan oligosaccharides is similarly 

considered essential for counter tumor movement (Xu 

and Du, 2003). Chitosan oligosaccharides may repress 

the development of tumor cells by using an immuno-

upgrading impact. Suzuki et al. (1986) discussed the 

latest resistant guidelines with extended water solvency 

of the chitosan and showed that the COS repressed the 

tumor development with an increase in the insusceptible 

impacts (Suzuki et al., 1986). A few studies stated that 

COS did not kill the tumor straightforward, yet extending 

the development of the lymphokines, brought about the 

opponent of tumor impacts by the advancement of the 

extension of cytolytic T-lymphocytes (Tokoro et al., 

1988; Suzuki et al., 1986). Mostly, immunostimulants are 

responsible for the invigoration of the vague resistant 

network, by up-gradation of safe movements of 

phagocytic cells like macrophages and neutrophils. Many 

immunostimulants animat the creation of secured 

reactions mixes, e.g. interleukin, interferon,  and the 

additional proteins that then enact the safe network in 

wake of officially with the cell layer receptor proteins of 

phagocytic or lymphocytic cells. Additionally, few 

immunostimulants can contend with the explicit receptor 

atoms in the main cells of the irresistible living 

community. It was accounted for the COS, 

peptidoglycan, mannan oligosaccharides, were the 

immunostimulants. The chitosan oligomers were 

compelled in the improvement of the transitory 

movement of the macrophagic cells (Okamoto et al., 

2003), come in due to chemotactic impacts on 

macrophagic cells. In any situation, chitosan can tie-up 

with certain substances which are engaged with the 

relocation of macrophagic cells, prompting by lowering 

the movement of macrophages (Okamoto et al., 2002). 

As shown by many reports, lesser exercises of the 

chitosan oligomers can straightforwardly depend on its 

atomic weight. Mama et al. stated that the chitosan 

oligomers repressed LPS-initiated IL-6, TNF-a creation 

in macrophages, by the down control of phosphorylation 

levels of MAPK and PI3K/Akt flagging pathway and 

enacted NF-kB and AP-1, subsequently using their 

minimizing impact (Ma et al., 2011). Additionally, 

chitosan revealed the resistance improving impact, by up-

gradation of neutralizer reaction. Chang et al. (2004) 

thought about the impact of the chitosan as a novel 

adjuvant on the inactivated flu immunization. Their 

findings showed that chitosan expanded the immunizer 

content in the serum astoundingly and extended the 

antiviral resistance in mice, by upgrading the 

invulnerable responses to immunization.  

 The counter tumor systems of the COS are 

identified with the acceptance of the lymphocyte factor, 

by T-cell extension to deliver the tumor inhibitory 

impacts. By finding the splenic cell alterations in 

threatening mice, Suzuki et al. showed that the counter 

tumor systems of the COS had to upgrade the obtained 

invulnerability by the rapid T-cell separation to extend 

cytotoxicity and keeping the T-cell movement (Suzuki et 

al., 1986). The resistant incitement property of the COS 

similarly considered to be liable for hostile to tumor 

exercises. COS may invigorate the production of 

cytokines, e.g.  Interleukin-1 (IL-1b) and the tumor 

putrefaction factor-alpha (TNF-a) (Feng et al., 2004).  

Other organic activity of COS: The COS has shown the 

wound-recuperating qualities, in the domain to invigorate 

fibroblast generation by influencing the fibroblast 

development factor (Howling et al., 2001). The COS 

solubility, with the free amino groupings, and may kill 

the gastric acids and structure the defensive layer 

stomach. COS may be used to fix the corrosive acid 

reflux and the peptic ulcer. Having astounding 

biodegradation ability and permeable frame, like 

minimum immunogenic action, COS is a good choice for 

the aim of tissue networks (Ho et al., 2005). It was 

accounted for that chitosan used as a saturation enhancer, 

by starting the epithelial tight intersections, who is 

dependent on connectivity of emphatically accused 

chitosan of the phone surface, bringing the revamping of 

tight intersection linked proteins (Smith et al., 2004; 

Tachaboonyakiat et al., 2017). Similarly, the chitosan and 

sulfated chitosan oligomers perform anticoagulant action 
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attempted in vitro, who is mostly identified by the 

positive charge of the chitosan, and the negative charge 

of red platelets surface (Rao and Sharma, 1998; 

Laokuldilok et al., 2017).  

Prospect: Chitosan cases and COS carriers are used 

therapeutically on industrial level depend on the organic 

exercises. Since not a single type of COS utilizes all-

natural actions, distinctively the chitosan subsidiaries 

have many frames and physicochemical properties, which 

can be brought about the novel discoveries of organic 

exercises and the bioactive mixes. Moreover, future 

research is needed which can provide the knowledge of 

biochemical property of COS.  .  

Conclusion: In conclusion, the chitosan and COS 

(chitosan oligosaccharides) have different natural 

exercises, which generally due to the physico-chemical 

properties, like the deacetylation (DD) level, sub-atomic 

weight (also known as DP or level of polymerization), 

and the cationic nature. The determinants and preferences 

of the synthetic and enzymatic hydrolysis methodologies 

have been illustrated. A few organic exercises were 

closed, by the depiction of proposed components and 

significant physicochemical qualities. As indicated by the 

exploration directions, the counter tumor exercises and 

recommended components were featured to give bits of 

knowledge into the precise sub-atomic instruments of the 

counter tumor exercises of COS. Future studies on COS 

is shown, and the counter tumor impact of the COS, and 

the sub-atomic systems, delivered under a few readiness 

techniques, are continuous by our gathering. 
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