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Abstract 
The epidemiology of new diseases is still the highest pathogens resistant to human immunization and 
adaptation to treatment, so the emergence of a spread of antibiotics has begun, threatening health and 
negatively affecting the effectiveness of currently available antibiotics. In recent years, a significant 
increase has been recorded in the number of resistant bacteria isolated from community infections. 
Hospital-acquired bacteria, and as a result, we now face the prospect of a future without effective 
antibiotics. Psaeruginosa is one of the leading causes of bacteremia and pneumonia in hospitalized 
patients. In addition, it is highly resistant to many antibacterial agents and can easily develop resistance 
to all antibiotics through various mechanisms. Data from public surveillance systems for acquired 
infections have shown a continued increase in resistance of Pseudomonas aeruginosa in the intensive 
care unit to third-generation cephalosporins, quinolones, and carbapenems, comparing rates from 2002 
to the average resistance rates for the past five years. Other surveillance organizations have also 
highlighted this problem, one of which is this made it difficult for medical personnel working in 
hospitals to treat these infections because they have many mechanisms for resistance to antibiotics. 
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Introduction 
The production of beta-lactamase enzymes is one of the most important resistance 
mechanisms, which was discovered in Gram-negative bacteria, as the genes encoding these 
enzymes are carried either on chromosomes or on plasmids and sometimes on transposons. 
The secretion of these enzymes is either inducible or constitutive, as the inducible enzymes 
are only secreted when the bacteria are exposed to antibiotics. Its production stops once it is 
exposed to the antigen. As for the latent or self-resistant enzymes, they are enzymes encoded 
on the chromosomes that are transferred between strains and are produced when stimuli are 
available or unavailable. The secretion of these enzymes is external, i.e. outside the cell 
membrane (exoenzymes) or they remain in the space of the surrounding plasma membrane 
(periplasm) which attacks the antigen before it reaches the specific site of the antigen (PBPs). 
Beta-lactamase enzymes degrade beta-lactam antibiotics and render them ineffective by 
analyzing the C-N bond on the beta-lactam ring. Most of these enzymes are carried on 
plasmids. The trait of producing beta-lactamase enzymes can be transferred from one strain 
to another via plasmids, which makes them more dangerous due to the increased resistance 
of the bacteria that produce them. Early human civilizations had various forms of primitive 
healing methods, using plant, animal, or mineral substances, which were discovered through 
experience or by chance. The Greeks used plant resins and various mineral salts to treat 
diseases. Louis Pasteur's observations (1877) were among the first modern scientific 
evidence that bacteria inhibit the growth (culturing) of pure anthrax. With the continuation of 
scientific progress, a definition of the substances used in treating diseases was reached. The 
term “Antibiosis” was launched by “Vuilleman” (1889) to refer to the characteristic of 
opposition between creatures in general (2011 and Sue Vander, 2008; Hook, Feinstein). 
Antibiotics are organic substances or compounds that kill or inhibit the growth of bacteria. 
The term "antibiotic" was first used by Waksman in 1942 to describe any substance produced 
by microorganisms that opposes the growth of other microorganisms in a very dilute 
medium. 
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The first antibiotic discovered in 1929 was a beta-lactam 
antibiotic by the Scottish scientist Alexander Fleming 
discovered penicillin when he observed the ability of a 
colony of the fungus Penicillium notatum to inhibit the 
growth of colonies of Staphylococci. Beta-lactam antibiotics 
have been isolated from various sources, but they are 
primarily isolated from bacteria and fungi (Ibezim, 2005) 
[47]. Many antibiotics are currently in use that are effective 
against pathogenic microorganisms, yet have low toxicity to 
humans (Devoe et al., 1990) [48]. 
 
Antibiotics Resistance 
Resistance is defined as bacteria that are not inhibited by 
usually achievable systemic concentration of an agent with 
normal dosage schedule and/ or fall in the minimum 
inhibitory concentration ranges. Likewise the multiple drug 
resistance is defined as the resistance to two or more drugs 
or drug classes (Puzari et al., 2018) [49]. Antibiotic resistance 
occurs when bacteria change in some way that reduces or 
eliminates the effectiveness of drugs, chemicals or other 
agents designed to cure or prevent the infection. Thus the 
bacteria survive and continue to multiply causing more 
harm. Widespread use of antibiotics promotes the spread of 
antibiotic resistance. Bacterial susceptibility to antibacterial 
agents is achieved by determining the minimum inhibitory 
concentration that inhibits the growth of bacteria (Huynh et 

al., 2014) [50]. 
Acquisition of resistance to one antibiotic conferring 
resistance to another antibiotic, to which the organism has 
not been exposed, is called cross resistance (Arena et al., 
2017) [27]. The evolutionary pressure created by 
antimicrobial usage fuels new resistances among Shigella, 
and globalization has enhanced an unprecedented mobility 
of this human restricted pathogen. In the present and coming 
age when multidrug resistance (MDR) is becoming the 
norm, much remains unanswered on how Shigella's state of 
resistance translates to clinical care. A recent study on 
diarrhoea patients in Vietnam found that hospitalization 
length for Shigella infected patients is similar regardless of 
the ciprofloxacin susceptibility profile of the associated 
organism (Duong et al., 2018) [16], The latter is of increasing 
concern for MDR Shigella is surging in HIV-positive MSM, 
who present more severe clinical symptoms and require 
effective antimicrobial therapy (Mohan et al., 2017) [51]. 
 Compared to the genomes of mammals and single-celled 
eukaryotes, the genomes of bacteria are smaller and exhibit 
less species-specific variation in size. According to Van 
Leuven et al. (2014) and McCutcheon and Von Dohlen 
(2011) [52], the size of bacterial genomes can vary from 
around 130 kbp. The compact genome architecture of 
bacteria, which ranges from 14 Mbp to more, sets them 
apart from eukaryotes in two significant ways: the number 
of functional genes in a bacterium's genome is strongly 
correlated with its size, and those genes are organized into 
operons (Mahmoudi et al., 2019) [53]. 
The existence of noncoding DNA in the form of intergenic 
regions and introns is the primary cause of the relative 
density of bacterial genomes in comparison to eukaryotic 
genomes, particularly multicellular eukaryotes (Valian et 

al., 2018) [54]. Certain characteristics of bacteria, such as 
increased virulence and transmissibility, antibiotic 
resistance, expanding host spectra, and the potential for use 
for bioterrorism following genetic manipulations, make 
strain-level bacterial identification particularly crucial. 

Phenotyping and genotyping are the two different 
techniques used to identify microorganisms. In the 
phenotyping procedure. 
By analyzing a person's DNA sequence using biological 
tests and comparing it to that of another person or a 
reference sequence, genotyping is the process of identifying 
variations in a person's genetic composition (genotype). 
According to "Genotyping definition", (2011), it displays 
the alleles that a person has inherited from their parents. 
Microorganisms are among the many different types of 
individuals that can be genotyped. Bacteria and viruses, for 
instance, can be genotyped. By identifying the source of 
outbreaks, genotyping in this context may aid in limiting the 
spread of diseases.  
The Sanger technique, which is based on synthesizing a 
DNA chain using dideoxynucleotides that stop the 
elongation step of DNA amplification, is sometimes referred 
to as the dideoxy or chain termination method. 
The process of figuring out the nucleic acid sequence, or the 
arrangement of nucleotides in DNA, is known as DNA 
sequencing. Any technique or tool used to ascertain the 
arrangement of the four bases adenine, guanine, cytosine, 
and thymine is included. Rapid DNA sequencing techniques 
have significantly sped up biological and medical research 
and discovery. Understanding DNA sequences has become 
essential for both fundamental biological research and 
several applied domains, including biological systematics, 
forensic biology, biotechnology, virology, and medical 
diagnosis (Abate et al., 2013) [55]. Whole DNA sequences, 
or genomes, of many different kinds and species of life, 
including the human genome and other full DNA sequences 
of other animals, have been sequenced thanks to the quick 
speed of sequencing made possible by modern DNA 
sequencing technology. 
Individual is no immune to Shigellosis, but certain 
individuals are at increased risk. Worldwide, the incidence 
of Shigellosis is highest among children less than five years 
of age, but it has been observed that during S. dysenteriae 
type 1 epidemics all age groups are affected (Parajuli et al., 
2017) [56]. The incidence of Shigellosis has been reported to 
increase steadily after the age of 40, along with bacterial 
load as determined by semi-quantitative real-time PCR. This 
suggests that young children and old people shed the highest 
bacterial load and may be responsible for disproportional 
transmission of Shigellosis (von Seidlein et al., 2006) [57]. In 
children who are malnourished, Shigella may cause a 
vicious cycle of further impaired nutrition, recurrent 
infection and growth retardation, In the United States of 
America (USA) and Europe, children in day-care centers, 
migrant population, travellers to developing countries, 
persons in custodial institutions, prisoners and military 
personnel, and homosexual men are infected most often 

(Bakhshia et al., 2018) [8]. S. dysenteriae that are infected 
individuals may rarely develop hemolytic uremic syndrome 
(HUS). HUS characterized by convulsions in children 
originating from a fast temperature increasing linked with 
metabolic alterations. It is also associated with Shiga toxin 
production (Ram et al., 2008) [45]. 
  
Conclusion  

Among several severe extra intestinal manifestations, 
encephalopathy is one of the most common complications. 
It has been associated with a higher rate of deaths, the most 
common manifestations of Shigella encephalopathy are 
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seizure, altered consciousness and coma (Encephalopathy is 
usually reversible, but sometimes it can be fulminate and 
fatal, A lethal form of encephalopathy known as Ekiri 
syndrome (In Japanese ‘epidemic dysentery’) is 
characterized by rapidly developing seizure and coma with 
only mild colitis. Although, neurological abnormalities and 
other extra intestinal manifestations are more common in 
patients with dysentery type 1 infection, have the ability to 
cause this serious neuro-logical complication, Outbreaks 
due to infection are difficult to control because oftheir low 
infective dose, particularly in areas of poor hygienic 
conditions with limited access to clean and potable water As 
these pathological manifestations and complications. 
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