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Abstract  
 

Microbes playing important role in progression of infectious diseases. Bacterial attack on the nervous and respiratory 

cells undergoes metabolic pool. Different types of fungi also causing the infections once the attack on the human body. 

These pathogenic fungi are Blastomyces dermatitidis and Histoplasma capsulatum sense an increase in temperature. Gut 

microbiome also playing important roles in the brain function and behavior by causing the several neurological disorders. 

These symptoms can be seen in epilepsy and in response to seizure interventions. Different amino acids have been used 

as a source of bacterial nutrition for example, tryptophan as one of the essential amino acid playing important role in 

catalyzing the different reactions in body. Riboswitches are the regulatory sequences that can bind to the active target 

molecules in order to regulate the gene expression of most of gens causing the abnormal response. Chloramphenicol is 

the drug that is used to control the infections caused by bacteria as it the broad spectrum antibiotic and can target broad 

range of bacterial strains. 
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INTRODUCTION  
Microbes playing important role in progression 

of infectious diseases. Once the particular microbe 

attack on the body cells, then series of events occurred 

in order to produce the immune reposes. Body cells 

produce the antibodies and other chemical 

proinflammtory cytokines to elicit the immune 

response. Genomic editing is facilitated by a selection 

of transformable cells and a small induction of 

recombination in the target site by Cas9 cleavage. There 

are different aspects of microbial attack on body cells 

such as nervous system in the form of Alzheimer 

disorder, respiratory damage in the form of tuberculosis 

[1-3]. Bacterial attack on the nervous and respiratory 

cells undergoes metabolic pools. Bacterial pathogens 

express a wide range of molecules that bind host cell 

targets to facilitate a variety of different host responses. 

Different antibiotics and chemical compounds are used 

con control the attack on body cells. The ultimate goals 

to target the bacterial membrane so that bacterial cells 

won’t able to enter directly to surface membrane. 

bacterial genome editing is carried out to knock-out 

genes, knock-in genes or introduce mutations in the 

bacterial genome. Genomic modifications drugs have 

been proposed to kills the bacteria in the form of 

genome editing. These genetic engineering features 

helpful to control the growth of different bacteria. One 

of the example of bacterial metabolism in human brain 

is the Alzheimer disorder [1, 2, 9]. 
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Table-1: Shows the different aspects of microbial metabolism, action and drugs 

Microbial/action/drugs Biological Role Action of potential agent References 

 

 

Bacteria mode of action 

P. gingivaliis that is the most 

pathogenic form of bacteria that 

produces toxins in the form of 

gingipains cause the large severe 

inflammation in the brain. 

It resulted the infections may 

trigger the severe 

neurodegeneration associated with 

Alzheimer disease and patients 

suffering form that disease has 

high serum levels of beta-amyloid 

peptide. 

[4, 5] 

 

 

 

Fungal mode of action 

Pathogenic fungi are Blastomyces 

dermatitidis and Histoplasma 

capsulatum 

Can sense an increase in 

temperature. These fungi promoted 

the immune responses by attacking 

on the lungs cells and undergo to 

the phase transition. 

[7, 8] 

 

 

Gut microbiome 

They are also playing important 

roles in the brain function and 

behavior, pro- and anti-

inflammatory responses 

 

 

By causing the several 

neurological disorders. 

[11, 12, 13] 

Aptamers Biochemical role and nucleic acid 

sequences 

That can inhibit the growth of 

bacteria by binding to their nuclear 

region. 

[26, 27, 28] 

 

 

 

Ampicillin, 

Chloramphenicol, 

Amoxicillin 

Control the infections such as 

respiratory tract infections, urinary 

tract infections, meningitis, 

salmonellosis, and endocarditis, 

bacteria superficial eye infections 

such as bacterial conjunctivitis, 

chest infections including 

pneumonia, dental abscesses and 

urinary tract infections. 

 

 

 

Biochemical and immunological 

responses. 

[29, 30, 31, 

33] 

Bacterial metabolism in 

human brain 

Alzheimer disorder. 

 

Neuroinflammation 

 

[1, 2] 

 

Mechanisms of Microbial pathogenesis and 

inflammatory markers 

Alzheimer disease is the most complicated if 

not treated at early stages of infections as progression of 

inflammation into the brain tissues leads to severe 

damage to the different parts of brain [1, 2]. As a result 

of this, metabolism of microbes reflects the reactions 

occurring in the different regions of brain. P. gingivali, 

is the most pathogenic form of bacteria that produces 

toxins in the form of gingipains cause the large severe 

inflammation in the brain of Bacterial and viral 

infections may trigger the severe neurodegeneration 

associated with Alzheimer disease and patients 

suffering form that disease has high serum levels of 

beta-amyloid peptide. Sometimes, it may also due to the 

attack of viral infections such as cytomegalovirus that 

has been linked to the cognitive dysfunction [3-5]. 

Researchers have proposed that continues attack of 

bacteria and viruses to the brain tissues leads to 

degeneration of neuron. But diagnosis and proper 

medical treatments in the right time may helpful to 

control the pathogenesis of other neurological disorders 

and Vision problems, such as blurred vision, double 

vision or loss of peripheral vision. There are different 

approaches to control the attack of microbes via 

therapeutic treatments [6]. 

 

 
Fig-1: Shows the comparisons of normal and 

tumorous tissues with Alzheimer diseases 

 

Different types of fungi also causing the 

infections once the attack on the human body. These 

pathogenic fungi are Blastomyces dermatitidis and 

Histoplasma capsulatum sense an increase in 

temperature. These fungi promoted the immune 

responses by attacking on the lungs cells and undergo to 

the phase transition. The persistence attack of these 
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fungi leads to poor functioning of lungs and sometimes 

cause lung cancer. Different drugs are used to target the 

fungi that causing the infectious diseases and 

mechanism focused on the targeting the genes 

responsible for particular disease [7, 8]. 

Autotransporters are the biologically active proteins 

across the outer membranes of gram-negative bacteria 

such as Y. pestis genome comprised twelve genes as 

yaps encode by the autotransporters. These yaps 

causing the different infections in human body as 

expressed increased at the certain level. These genes are 

activating the transcription of genes involved in cell 

proliferation and suppressing apoptotic genes and 

causing the cancers as they playing important role as 

oncogenes [8, 9].  

 

Each microprobe has its own mode of action 

of attacking to the body cells. Not all microbes have the 

maximum capacity for latency that depends upon on the 

prolonged incubation periods between infection and 

disease differ from microbes. Sometimes, stress to the 

body organs stimulating the microprobes providing the 

toxins that accusing the anxiety and depression. Stress-

induced changes to the microbiome may in turn affect 

the brain and behavior. Bacteria such as encephalitis 

and meningitis can result the severe damage to the 

neurons of the brains. Microbes probably influence the 

brain via multiple mechanisms. Serotonin, dopamine 

and GABA are affected the mode and sometimes leads 

to excessive secretions of these chemical compounds 

causes the alterations in the brain functions [10-12]. Gut 

microbiome also playing important roles in the brain 

function and behavior by causing the several 

neurological disorders. These symptoms can be seen in 

epilepsy and in response to seizure interventions. 

Sometimes, colonization of the bacteria in the gut 

causing the abnormal responses and sufficed the 

production of different chemicals or hormones affecting 

the functioning of the neurons and excessive damaging 

to brains tissues causes brain hemorrhage. These 

conditions are imitate to the medical emergency and 

due to the resistance caused by the bacterial and other 

microbes, molecular based drugs needed to be design to 

act on the microbes surfaces and kills them directly 

from the body [11-13].  

 

Different amino acids have been used as a 

source of bacterial nutrition for example , tryptophan as 

one of the essential amino acid playing important role 

in catalyzing the different reactions in body. This 

enzyme also important for tryptophan metabolism and 

lots of enzymes have been playing significant role 

converting the tryptophan into the indole compounds. 

Tryptophan has a multitude of metabolic functions as 

incorporation into polypeptide chains of bacterial 

enzymes and serves as a precursor of the cofactor. The 

biochemical mechanism of each bacteria as follows. 

Peptostreptococcus russellii playing important role in 

converting the tryptophan into the indole-3-acid-acetic. 

Clostridium sporogenes also playing important role in 

converting the tryptophan into the indole-3-propionic 

acid. Lactobacillus spp another class of the bacteria that 

playing important role in converting the tryptophan into 

the indoleacrylic acid. Tryptophan and tyrosine residues 

play special roles in "anchoring" membrane proteins 

within the cell membrane. Deficiency of the tryptophan 

for the bacterial growth leads to inhibition of 

biochemical proceses and stop the process of translation 

as amino acids playing important role in protein 

metabolism. Deficiency also leads to poor growth [14-

16].  

 

There are different aspects of the inflammatory 

makers released by body in response to bacterial attack. 

One of these kind of response is the inhibiting the 

inflammation by pharmacological interventions, such as 

inhibitors of inflammatory kinases and agonists of 

relevant transcription factors/cytokines, prevents insulin 

resistant. Gut microbiota is playing important role in 

balancing pro- and anti-inflammatory responses in 

various disease conditions and in relation to nutritional 

status. Few studies showed that mechanism remains 

unclear of gut microbes–host interactions may influence 

about the nutritional supplementations of amino acids 

and activation of inflammatory cytokines. Chronic 

inflammation that is associated with metabolic 

implications of low-grade immunity processes. There 

are few gaps in literature that how bacteria can use 

metabolic pool in order to attack on the human body 

and causes inflammatory responses. The analysis of the 

toxic metabolites in relation to inflammatory markers 

such as hsCRP, WBC, or fibrinogen helpful for the 

identification of alterations at the molecular level. 

These events and medical diagnosis through appropriate 

manner can leads to dehisces the attack of bacteria on 

exposed areas. Moreover, molecular targeting of 

bacterial species can be also useful approach to 

discover the innovative antibiotics that can be used for 

large scale treatment [17-20]. 

 

One of the example of insulin that have been 

artificially synthesized by the biological scientists in 

order to check the insulin resistance in dogs. Diabetes 

in the metabolic syndrome arises due to the defect in 

the insulin production of the pancreas. It also influxes 

on the liver cells that unable to secret the normal 

insulin. The increasing incidence of metabolic 

syndrome and its highly morbid, chronic, and 

exceptionally costly downstream diseases threatens to 

overwhelm the world’s health care systems and 

economies. Metabolic risks arise due to the 

cardiovascular diseases that affected the world all 

around the world. Biochemical alterations in the 

composition of the gut microbiota have been reported in 

individuals with obesity. Sometimes chemical agents 

accumulation leads to borne of cardiovascular diseases 

One of such example id the trimethylamine-N-oxide as 

metabolite of the gut microbiota. It causes the 



 

 

Saba Mobeen et al., Saudi J Med Pharm Sci, Nov, 2021; 7(11): 551-556 

© 2021 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                              554 
 

 

promotion of the atherosclerosis as increase the 

biochemical events occurring in the cells [21, 22].  

 

Action of different chemicals drugs 

Riboswitches are the regulatory sequences that 

can bind to the active target molecules in order to 

regulate the gene expression of most of gens causing 

the abnormal response. Aptamers are nucleic acid 

sequences that can inhibit the growth of bacteria by 

binding to their nuclear region. Antibiotics target 

ribosomes to inhibit the growth of bacteria by binding 

to their nuclear region in the 30S or 50S ribosomal 

subunit. Each antibiotic has its own function to 

oncogenes of bacterial strains either binding to the 

membrane of the bacteria or binding to specific region 

that can activate the molecular transcription process 

[23-25].  

 

There are different natural chemical 

compounds that possess the bioactivities that inhibit the 

growth of bacteria and other pathogens. Kaempferol as 

the natural compound that is used to increase the 

antimicrobial potential of ciprofloxacin in a NorA 

overexpressed S.aureus. Chalcones and catechin 

gallates are group of the natural compounds functions 

to efflux pump inhibitory activities. There are also 

many other compounds such as epigallocatechin gallate 

from green tea target the genetic material of most of 

bacterial strains. Natural compounds are the most 

important for the treatment of against bacteria, viruses, 

fungus, and most of pathogens as they can reduced the 

level of oxidants induced by microorganisms [26-28].  

 

Ampicillin is the chemical class of drugs that 

is used to control the infections such as respiratory tract 

infections, urinary tract infections, meningitis, 

salmonellosis, and endocarditis. As it the broad 

spectrum antibiotic and can target broad range of 

bacterial strains. It also used to prevent group B 

streptococcal infection in the newly born Childs. It has 

different mode of action on severity of patients. It may 

be used as single dose or combinations in order to 

control the growth of bacteria superficial eye infections 

such as bacterial conjunctivitis. It also can be given in 

the normal concentrations according to the patient 

history and immunity against the specific disease [29, 

30].  

 

Chloramphenicol is the drug that is used to 

control the infections caused by bacteria as it the broad 

spectrum antibiotic and can target broad range of 

bacterial strains. It may be used as single dose or 

combinations in order to control the growth of bacteria 

superficial eye infections such as bacterial 

conjunctivitis. It has also been used for the treatment of 

typhoid and cholera. It has only the target the bacterial 

strains as it comprised the chemical compounds that can 

treat the eye infections. It can be given in the normal 

concentrations according to the patient history and 

immunity against the specific disease. Floxin is the 

drugs that is used to control the infections caused by 

bacteria and related strains. It may be used as single 

dose or combinations in order to control the growth of 

bacteria. It is given to those patients suffering from the 

bacterial infections of the skin, lungs, prostate, or 

urinary tract such as bladder and kidneys. Floxin is also 

used to treat pelvic inflammatory disease and chlamydia 

and gonorrhea. The main target infections are the 

pneumonia, skin infections, bronchitis and acute pelvic 

inflammatory disease. It has only the target the bacterial 

strains while on the other hand; it has no activity 

against the viruses and other pathogens as it is specific 

to only bacteria [30-32].  

 

Amoxicillin is also another class of the drugs 

that is used to control the infections caused by bacteria 

and related strains such as bacterial infections, such as 

chest infections including pneumonia, dental abscesses 

and urinary tract infections. It is used also for children, 

often to treat ear infections and chest infections in the 

form of single dose or combinations in order to control 

the growth of bacteria. It is given to those patients 

suffering from the bacterial infections of the skin, 

lungs, prostate, or urinary tract such as bladder and 

kidneys [33, 34].  

 

CONCLUSION  
Although, different antibiotics can target only 

the target the specific bacterial strains while on the 

other hand; it has no activity against the viruses and 

other pathogens. Some chemical modifications needed 

to make in order to improve the efficacy of different 

antibiotics and chemicals compounds such as 

riboswitches can bind to the active target molecules in 

order to regulate the gene expression of most of gens 

causing the abnormal response. Biochemical alterations 

in the composition of the gut microbiota can be 

improved with cardiovascular diseases. 
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