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1.1 Background and Rationale  

Acinetobacter baumannii is the most clinically significant bacterial infection that has 

become an increasing threat to human health worldwide related to multidrug resistance 

bacteria. World Health Organization (WHO) in 2023 listed that A.baumannii was the 

critical urgent pathogen which was estimated responsible for 1.27 million global deaths in 

2019 and contributed to 4.95 million deaths. Colistin antibiotics are the last line of 

treatment that has resisted A. baumannii. Bacteria associate with some diseases such as 

bloodstream infections, pneumonia, meningitis, urinary tract infections, skin infections, 

and wound infections (Pogue et al., 2022). Important factors that cause patients to become 

infected with A.baumannii in the hospital are when the patient is hospitalized for a long 

time, receives treatment that requires the insertion of a tube into the body, and the 

patient's immune system reduced based on a research experiment of cancer patients 

receiving bone marrow transplants. 

WHO in 2017 declared that development of antibiotics and immune promotion were 

one of urgent priorities to solve the problem. Many studies have been carried out on 

combination of certain antibiotics with biopolymers and most of their studies have 

succeeded in inhibiting or killing bacteria. However, in fact bacterial resistance is still 

quite common and many patients die. According to one report, the mortality rate did not 

depend on drug resistance however it depended on an impaired immune system 

(Nithichanon et al., 2022). Evaluating the immune system is something that must be 

considered after carrying out an antimicrobial test which is necessary for success in 

application. In past studies, it has been found that neutrophils are important white blood 

cells that are responsible for capturing and destroying A. baumannii through the 

mechanisms of phagocytosis, the generation of radical oxidative species (ROS) and the 

formation of neutrophil extracellular traps (NET) (Morris et al., 2019). However, A. 

baumannii still has the ability to evade immunity through a mechanism that inhibits the 

binding of white blood cells to the infection. 

Chitosan is a promising polymer that has gotten a lot of attention in the last 10 years 

especially in medical formation. It  is derived from chitin that is the main building blocks 

of the exoskeletons of insects, crustaceans, and fish, as well as the cell walls of fungi. It 

has great potential that encapsulates substances such as antimicrobial, anti-inflammatory, 

anti-oxidative (Hemmingsen et al., 2022) drug or active compounds, deliver them to 

specific places or sites, and provide a control release, a natural polysaccharide, cationic 

polymer, environmentally-benign, nontoxicity, biodegradability and physiological 

stability. Chitosan can also enhance the immune response to vaccine antigens to prevent 

infection A. baumannii from the creation of antibodies and responses from specific T 

helper 1 cells (Du et al., 2021).The aim of this research is to study effect of chitosan on 

neutrophil function against A. baumannii. 
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1.2 Objectives 
 

1.2.1 To study the effect of chitosan against  A.baumannii 

1.2.2 To study the toxicity of chitosan against neutrophil. 

1.2.3 To study the effect of chitosan on neutrophil function in A.baumannii. 

 

1.3 Hypothesis 
 

1.3.1 Chitosan can inhibit on the growth of Acinetobacter baumannii 

1.3.2 Chitosan can be optimized at the certain concentrations to enhance neutrophil 

function against A. baumannii. 

 

1.4 Conceptual framework 

 

 
 

1.5 Experimental design 
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1.6 Thesis Plan 
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