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Description    
Chronic hepatic injury, a condition characterized 
by prolonged inflammation and damage to the 
liver, poses a significant global health burden. The 
intricate interplay between the immune system and 
hepatic cells plays a crucial role in the development 
and progression of chronic liver diseases. Recent 
advancements in genomics have opened new 
avenues for understanding the underlying immune 
mechanisms and predicting potential drugs 
to mitigate chronic hepatic injury. This article 
discusses about the exploration of immune genes 
and their role in predicting drugs for the treatment 
of chronic hepatic injury [1].
The complex landscape of chronic hepatic injury 
Chronic hepatic injury encompasses a spectrum 
of liver diseases, including chronic hepatitis, 
cirrhosis, and hepatocellular carcinoma. The 
liver, a vital organ with multifaceted functions, 
is susceptible to various insults, such as viral 
infections, alcohol abuse, and metabolic disorders. 
The immune system, comprising innate and 
adaptive components, actively participates in the 
liver’s response to injury. Immune cells, cytokines, 
and chemokines orchestrate a complex network 
that can either promote tissue repair or lead to 
chronic inflammation and fibrosis [2,3].
Understanding immune genes in chronic 
hepatic injury
Genomic studies have shed light on the role of 
immune genes in the context of chronic hepatic 
injury. Researchers have identified specific genes 
associated with immune response modulation, 
inflammation, and fibrogenesis. These genes, 
when deregulated, contribute to the persistence of 

liver damage and the progression of chronic liver 
diseases.
Cytokines and chemokines
Cytokines and chemokines are key mediators of 
immune responses in the liver. Certain immune 
genes encode these signalling molecules, 
influencing the recruitment and activation of 
immune cells. Interleukins, Tumour Necrosis 
Factor-Alpha (TNF-α), and Transforming Growth 
Factor-Beta (TGF-β) are examples of cytokines 
implicated in chronic liver diseases [4].
Immune cells and receptors
Genes associated with immune cell function, such 
as macrophages, T cells, and natural killer cells, 
play a crucial role in the liver’s response to injury. 
The expression levels of receptors like Toll-like 
receptors (TLRs) and Pattern Recognition Receptors 
(PRRs) influence the recognition of pathogens and 
subsequent immune activation [5,6].
Fibrogenesis and extracellular matrix 
remodelling
Chronic hepatic injury often leads to fibrosis, a 
process characterized by excessive extracellular 
matrix deposition. Genes involved in fibrogenesis, 
such as collagen genes and Matrix Metallo-
Proteinases (MMPs), contribute to the structural 
changes in the liver associated with chronic liver 
diseases [7].
Predicting potential drugs through immune 
genomics
Advancements in genomic technologies have paved 
the way for precision medicine approaches in 
treating chronic hepatic injury. By analyzing the 
immune gene landscape, researchers can identify 
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potential drug targets and develop personalized 
therapeutic strategies. Several approaches have 
been employed to predict drugs for the treatment of 
chronic liver diseases
Genome-Wide Association Studies (GWAS): 
GWAS analyze genetic variations across individuals 
to identify associations with specific diseases. In 
the context of chronic hepatic injury, GWAS have 
revealed candidate genes that may serve as targets 
for drug development. Polymorphisms in certain 
immune genes have been linked to susceptibility or 
resistance to liver diseases.
Expression profiling and transcriptomics: 
Transcriptomic analysis allows researchers to study 
gene expression patterns in response to chronic 
hepatic injury. By identifying up regulated or down 
regulated immune genes, potential drug targets can 
be pinpointed. This approach provides insights into 
the dynamic changes in the immune response during 
the progression of liver diseases [8].
Pharmacogenomics: Pharmacogenomics explores 
how genetic variations influence an individual’s 
response to drugs. Understanding the genetic basis 
of drug metabolism and efficacy in the context of 
chronic hepatic injury can guide the selection of 
appropriate therapies. This personalized approach 
aims to maximize treatment efficacy while 
minimizing adverse effects [9].
Network analysis: Integrating data from various 
sources, including genomics, proteomics, and 
metabolomics, allows for a comprehensive 
understanding of the molecular networks involved 
in chronic hepatic injury. Network analysis helps 
identify key nodes or hubs that could be targeted 
by drugs to modulate the immune response and 
mitigate liver damage. 
The integration of immune genomics into the study 
of chronic hepatic injury has opened up exciting 
possibilities for predicting potential drugs and 
advancing personalized therapeutic interventions. 
The complex interplay between immune genes and 
the progression of liver diseases provides a rich 
landscape for exploration. As research in this field 
continues to evolve, the identification of precise drug 

targets and the development of tailored treatment 
strategies hold the promise of improving outcomes 
for individuals with chronic hepatic injury. By 
unravelling the intricate genetic and immunological 
mechanisms at play, researchers pave the way for 
a future where liver diseases are not only better 
understood but also effectively treated through 
targeted and personalized approaches [10].
References
[1] Ortutay C, Vihinen M. Immunome knowledge base 

(IKB): An integrated service for immunome re-
search. BMC Immunol 2009;10(1):1-5. 

[2] Randolph C, Hilsabeck R, Kato A, Kharbanda P, Li 
YY, Mapelli D, et al. Neuropsychological assessment 
of hepatic encephalopathy: ISHEN practice guide-
lines. Liver Int 2009;29(5):629-635. 

[3] Ferenci P. Hepatic encephalopathy. Gastroenterol 
Rep 2017;5(2):138-147. 

[4] Biancotto A, Mccoy JP. Studying the human immu-
nome: the complexity of comprehensive leukocyte 
immunophenotyping. Curr Top Microbiol Immunol 
2013:23-60. 

[5] Soto C, Bombardi RG, Branchizio A, Kose N, Matta 
P, Sevy AM, et al. High frequency of shared clono-
types in human B cell receptor repertoires. Nature 
2019;566(7744):398-402. 

[6] Plaza DF, Gómez MF, Patarroyo MA. NHP-immu-
nome: A translational research-oriented database 
of non-human primate immune system proteins. 
Cell Immunol 2020;347:103999. 

[7] Goh ET, Stokes CS, Sidhu SS, Vilstrup H, Gluud LL, 
Morgan MY. L-ornithine L-aspartate for preven-
tion and treatment of hepatic encephalopathy in 
people with cirrhosis. Cochrane Database Syst Rev 
2018:5(5). 

[8] John J McNeil, Piccenna L, Ronaldson K, Loan-
nides-Demos LL. The value of patient-centred reg-
istries in phase IV drug surveillance. Pharmaceuti-
cal Medicine. 2010;24:281-288. 

[9] Zippel C, Bohnet-Joschko S. Post market surveil-
lance in the german medical device sector–cur-
rent state and future perspectives. Health Policy 
2017;121(8):880-886. 

[10] Bergström CA, Andersson SB, Fagerberg JH, 
Ragnarsson G, Lindahl A. Is the full potential of the 
biopharmaceutics classification system reached?. 
Eur J Pharm Sci 2014;57:224-231. 

https://bmcimmunol.biomedcentral.com/articles/10.1186/1471-2172-10-3
https://bmcimmunol.biomedcentral.com/articles/10.1186/1471-2172-10-3
https://bmcimmunol.biomedcentral.com/articles/10.1186/1471-2172-10-3
https://onlinelibrary.wiley.com/doi/10.1111/j.1478-3231.2009.02009.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1478-3231.2009.02009.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1478-3231.2009.02009.x
https://academic.oup.com/gastro/article/5/2/138/3738866?login=false
https://link.springer.com/chapter/10.1007/82_2013_336
https://link.springer.com/chapter/10.1007/82_2013_336
https://link.springer.com/chapter/10.1007/82_2013_336
https://www.nature.com/articles/s41586-019-0934-8
https://www.nature.com/articles/s41586-019-0934-8
https://www.sciencedirect.com/science/article/abs/pii/S0008874919300498?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0008874919300498?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0008874919300498?via%3Dihub
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD012410.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD012410.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD012410.pub2/full
https://link.springer.com/article/10.1007/BF03256826
https://link.springer.com/article/10.1007/BF03256826
https://www.sciencedirect.com/science/article/abs/pii/S0168851017301690?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0168851017301690?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0168851017301690?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0928098713003643?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0928098713003643?via%3Dihub

