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Introduction 

Biliary atresia (BA) causes biliary cirrhosis, 

portal hypertension, hepatic failure, and death 

in the first two years of life due to increasing 

inflammation, fibrosis, and bile duct 

obliteration. A liver transplant remains 

necessary for the majority of patients with 

biliary atresia, even after completing the Kasai 

hepatoportoenterostomy procedure [1,2]. 

Biliary atresia is the major cause of 

cholestasis in children. The occurrence of 

biliary atresia in the world can vary 

significantly, with an estimated rate of 1 case 
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Biliary atresia (BA) is a disease characterized by a gradual 
inflammatory process resulting in fibrosis and total obstruction 
of the bile ducts. This can gradually lead to biliary cirrhosis, 
portal hypertension, liver failure, and mortality. The 
pathogenesis is still not fully understood. It is suggested that 
viral infection of the bile duct epithelium leads to cholangiocyte 
apoptosis, which is then followed by an immunologic response 
involving autoreactive T cells. This study compares CD4+, CD8+, 
CD4+Th1, and CD4+Th2 counts between biliary atresia and 
non-biliary atresia in neonatal cholestasis infants. A cross-
sectional study was performed for six months. Diagnosis of 
biliary atresia was confirmed through percutaneous liver 
biopsy, along with the analysis of CD4+, CD8+, CD4+Th1, and 
CD4+Th2 cell counts using immunohistochemistry. Statistical 
analysis was performed using an Independent sample t-test, 
Mann-Whitney U test, and Kruskal-Wallis test. A total of 20 
biliary atresias and 14 non-biliary atresias were included in this 
study. Specific immune cell counts were higher in the group 
with biliary atresia than non-biliary atresia. This difference was 
observed in CD4+, CD8+, CD4+ Th1, and CD4+ Th2 cells with 
specific counts being [16 (14-18) vs. 11.5 (9-12.25)], [10.5 (9-
12) vs. 3 (2-4)], [10 (9-12.75) vs. 6 (5-7)], and [11.5 (9.5-14) vs. 
2 (1-3)] respectively with p<0.05. Patients with biliary atresia 
showed elevated number of CD4+, CD8+, CD4+ Th1, and CD4+ 
Th2 cells. Clinical evidence suggests the potential involvement 
of these specific markers, particularly CD4+ Th2 cells, along 
with possible autoimmune mechanisms in the pathogenesis of 
biliary atresia. 
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for every 10-19,000 births [3,4]. The 

pathogenesis of biliary atresia remains 

unclear. The hypothesis suggests that viral 

infection of the epithelial cells in the bile duct 

leads to the apoptosis of cholangiocytes, which 

is then followed by an immune response 

including autoreactive T cells [1,5]. Further 

research is needed to fully understand the 

contribution of T lymphocytes, including CD4+, 

CD8+, CD4+ Th1, and CD4+ Th2 cells, to the 

pathological process of biliary atresia [6]. 

The experimental research with animals 

tries to demonstrate the role of CD4+ Th1, 

CD4+ Th2, and CD8+ on the occurrence of 

biliary atresia with varied results. Infant 

rhesus rotavirus-induced mice (RRV) as a 

model of biliary atresia showed an increase in 

CD4 + Th1 and proinflammatory cytokines 

such as IFN, IL2, and osteopontin on the 7th day, 

followed by an increase in CD8 + T cells and 

macrophages on the 14th day. Another study 

showed that depletion of CD4 + does not 

prevent biliary atresia whereas depletion of 

CD8 + prevents biliary atresia. Studies to prove 

the role of CD4+ Th2 by eliminating Stat -/- 

mice in animal experiments Th1 phenotype 

produces cystic biliary atresia [7,8]. 

Studies on liver biopsies of patients with 

biliary atresia compared to cholestasis due to 

other causes found a dominant and varied 

lymphocyte deposit, consisting of CD4+, CD8+, 

and CD4+ Th1 proinflammatory cytokines such 

as IL12, IFN, TNF-α. This indicates the 

involvement of CD4+ Th1 cells in the 

pathogenesis of biliary atresia. The presence of 

CD8+ and NK cells was found to be higher in 

biliary atresia patients compared to other 

neonatal cholestasis infants. This study found 

that CD8+ does not function as CD8+ cytotoxic 

T cells [8,9]. Accordingly, further research is 

needed to compare the number of CD4+ Th1, 

CD4+ Th2, CD8 +, and the ratio of CD4+/CD8 + 

in neonatal cholestasis infants with biliary 

atresia and non-biliary atresia to understand 

the pathogenesis of biliary atresia. This study 

aims to compare the number of CD4+, CD8+, 

CD4+ Th1, and CD4+ Th2 between biliary 

atresia and non-biliary atresia in neonatal 

cholestasis infants.  

Experimental 

Study design 

This study was conducted for six months, with 

neonatal cholestasis for 1-12 months as 

subjects. The study took place in a tertiary 

health center. Diagnosis of biliary atresia was 

confirmed through percutaneous liver biopsy 

and staining with hematoxylin-eosin. Cell 

counts for CD4+, CD8+, CD4+ Th1, and CD4+ 

Th2, were analyzed using flow cytometry with 

CD markers, and the presence of IL-4 and IFN-

γ was detected through 

immunohistochemistry. The statistical 

analysis was conducted using the Mann-

Whitney U Test, Kruskal-Wallis Test, and 

Independent Sample T-test.  

Results and discussion 

The study included a total of 34 subjects, with 

20 subjects diagnosed with biliary atresia and 

14 subjects were non-biliary atresia. The 

characteristics of these subjects are shown in 

Table 1. Immunohistochemical examination of 

CD4+ Th1, CD4+ Th2, CD4 +, and CD8 + was 

performed on the biliary tract with the 

following results in Table 2. CD4+ Th1 counts 

higher (mean 11 ± 3.15, median 10 

interquartile (9-12.75) in the group of biliary 

atresia compared to non-biliary atresia (mean 

5.9 ± 1.4, median 6 interquartile 5-7) (p<0.05). 
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TABLE 1 Subject characteristics between the two groups 

Variable Biliary Atresia 
(N=20) 

Non-Biliary Atresia 
(N=14) 

P-value 

Sex 
Male (%) 

Female(%) 

 
6 (30%) 

14 (70%) 

 
9 (64.3%) 
5 (35.7%) 

 
0.048 

Age  (months), median 
(IQR) 

8(5.25-9.75) 

 

5.5(3-9) 0.186 

Body Weight(kg), mean 
(±SD) 

5.93(±1.19) 4.58(±1.67) 0.009 

Height (cm), median 
(IQR) 

63.5(58-67.75) 56(50.75-60.25) 0.005 

Nutritional Status 
Severely wasted  (%) 

Wasted (%) 
Normal 

Overweight 

3 (15%) 
4 (20%) 
13(65%) 

 
0 

4(28.6%) 
2(14.3%) 
7(50%) 

 
1(7.1%) 

 
     

 

Duration of sickness 
(months) 

 

7(5-9) 

 

5.5(3-9) 

 

0.341 

Acholic stool N (%) 15 (75%) 8 (57,1%) 0.458 

Dark Urine 

N (%) 

15 (75%) 10 (71,4%) 1.000 

Hepatomegaly N (%) 20 (100%) 13 (92,9%) 0.412 

Direct Bilirubin (mg/dl), 
median (IQR) 

11.09 (8.53-
13.17) 

9.63(7.73-12.6) 0.227 

Indirect Bilirubin 
(mg/dl), median (IQR) 

14.49 (10.78-
23.60) 

11.32(6.72-16.32) 0.054 

AST (mg/dl), median 
(IQR) 

264 (159.8-
357) 

204 (126.8-275) 0.142 

ALT (mg/dl), median 
(IQR) 

185 (111-
334.3) 

151 (103-232) 0.421 

Platelet (x1000 
cell/mm3), mean (±SD) 

335(±235) 344(±193) 0.945 

 

TABLE 2 Immunohistochemical examination of CD4+, CD8+, CD4+ Th1, and CD4+ Th2 on biliary 

tract 

 
 

 

 

 

 

 

 

 

p <0.05: Statistically significant 

 Biliary Atresia 
median (IQR) 

Non-Biliary 
Atresia 
median (IQR) 

P-value 

 
CD4+ 

 
16 ( 14 – 18 ) 

 
11.5 (9-12.25) 

 
<0.001 

CD8+ 10.5 ( 9 – 12 ) 3 ( 2 - 4) <0.001 

CD4+Th1 10 ( 9 – 12.75) 6 ( 5 – 7) <0.001 

CD4+Th2 11.5 ( 9.5 – 14) 2 ( 1 – 3 ) <0.001 
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In this study, CD4 + Th1 counts higher in the 

group of biliary atresia compared to non-

biliary atresia. This is consistent with previous 

research on the analysis of the liver biopsy 

patients with biliary atresia obtained deposit 

CD4+ and has been shown to secrete cytokines 

cellular Th1 including IFN, IL-2, and TNF-α, 

which only exist in biliary atresia and was not 

found to the disease other neonatal cholestasis. 

The mechanistic mice models induced RRV is 

used to explain the role of cellular immunity in 

damage to the bile ducts as a model of biliary 

atresia associated with an increase of CD4+ on 

the portal tract secrete IFN and TNF-α 1 week 

after infection RRV, followed by infiltration of 

CD8+ T cells and macrophages at 2 weeks of 

age obtained expression of CD4+ at day 7, 14, 

and 21 after the induction and expression of 

IFN- and IL-2 is higher compared with 

controls and the highest value of IFN- 

occurred on the 14th day showed the role of 

CD4 + Th1 on the occurrence of biliary atresia 

[10]. 

The study found that there was a notable 

increase in CD4+ Th2 numbers in the group of 

subjects with biliary atresia, as compared to 

those with non-biliary atresia. This is in 

contrast to previous research which found 

CD4+ Th1 dominance in immunohistochemical 

examination of liver tissue taken during 

surgery Kasai. After analysis by age category 

obtained at the age of 3 months ≤ obtained 

CD4+ Th1 dominance following a previous 

study on liver biopsy tissue during surgery 

patients with biliary atresia Kasai where his 

age ≤ 3 months. While in this study age > 3 

months obtained CD4 + Th2 dominance. The 

previous study showed that screening serum 

biliary atresia patients during surgery in a 

minority of subjects Kasai 2 of 11 patients had 

increased expression of marker genes Th2 and 

Th2 cytokine marker gene which is IL4. The 

combination of these findings with increased 

concentrations of IL4 patients with biliary 

atresia at 3 months and 6 months later shows 

potential transition dominance of Th1 to Th2 

pathway profibrogenic in some patients who 

already displayed upon diagnosis of liver 

fibrosis [11]. 

This study found that CD8+ counts were 

significantly higher in the biliary atresia group 

as compared to the non-biliary atresia group. A 

previous study on liver biopsy of biliary atresia 

patients aged 12-79 days found increased 

expression of CD8+ compared to patients with 

choledochal cysts and fetal liver. Other studies 

have found an increased expression of CD8+ 

and IL-2 but have not found an increased 

expression of CD4+ compared to other patients 

with cholestasis. Mechanistic studies on mice-

induced infant rhesus rotavirus (RRV) 

followed by depletion of CD4+ and CD8+. The 

results showed depletion of CD4 + phenotype 

remains biliary atresia, while depletion of 

CD8+ did not show any phenotype, and their 

biliary atresia IFN, itself does not show any 

phenotype of biliary atresia. This shows that 

acts as an effector in biliary epithelial cells are 

CD8+ [12]. 

The group with non-biliary atresia had 

significantly higher amounts of CD4+ 

compared to the group with biliary atresia. 

This is consistent with the previous study on 

liver biopsy patients with biliary atresia 

compared to cholestasis due to other causes 

found dominant deposit lymphocytes varied 

consisting of CD4+, CD68+ in patients with 

biliary atresia compared to neonatal 

cholestasis infants with other causes. 

Mechanistic studies on mice-induced infant 

rhesus rotavirus (RRV) were also associated 

with an increase in CD4+ 7 days after injection 

RRV and CD8+ 14 days after injection showed 

CD4+ obtainment role in the pathogenesis of 

biliary atresia [12]. Studies on RRV induced in 

mice in Indonesia found expression in CD4+ 

biliary atresia models on days 7, 14, and 21 

after induction [13]. 

This study found additional evidence of the 

role of the cellular adaptive immune system in 

biliary atresia characterized by higher 

numbers of CD4+, CD8+, CD4+ Th1, and CD4+ 

Th2 compared to non-biliary atresia 

cholestasis. The presence of adaptive immune 
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system in biliary atresia with a CD4+/CD8+ 

ratio >1 indicates a more dominant role of T 

helper cells [14]. In this study, the difference in 

the number of CD4+ Th2 between the two 

groups was more dominant than other 

immunohistochemical variables. This indicates 

the role of CD4+ Th2 and the suspected 

autoimmune process in biliary atresia. 

Conclusion  

Higher numbers of CD4+, CD8+, CD4+Th1, and 

CD4+Th2 cells were observed in patients with 

biliary atresia. The difference in CD4+ Th2 

counts between the two groups was the most 

significant immunohistochemical variable in 

this study. There is evidence suggesting the 

involvement of CD4+ Th2 cells and a potential 

autoimmune mechanism in the development of 

biliary atresia. Since this study was conducted 

in a single center with a relatively small 

population, a larger follow-up study is needed. 

Acknowledgments 

None. 

Funding   

None. 

Authors' Contributions    

The author stated no conflict of interest in this 

study. 

Conflict of Interest    

The author was involved in all aspects of the 

study, including writing, collecting, analyzing, 

and approving the manuscript. 

Orcid:   

Bagus Setyoboedi*: 

https://orcid.org/0000-0002-3923-6913 

Hakimah Maimunah: 

https://orcid.org/0009-0004-0831-3308 

Rendi Aji Prihaningtyas: 

https://orcid.org/0000-0002-7582-7892 

Sjamsul Arief: 

https://orcid.org/0000-0002-6372-2460 

References 

[1] A. Kilgore, C.L. Mack, Update on 

investigations pertaining to the pathogenesis 

of biliary atresia, Pediatric Surgery 

International, 2017, 33, 1233-1241. [Google 

Scholar], [Publisher] 

[2] A.I. Siddiqui, T. Ahmad, Biliary atresia, In: 

StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing, 2024 [cited 2024 Jan 

29]. [Publisher]  

[3] H.J. Verkade, J.A. Bezerra, M. Davenport, 

R.A. Schreiber, G. Mieli-Vergani, J.B. Hulscher, 

R.J. Sokol, D.A. Kelly, B. Ure, P.F. Whitington, M. 

Samyn, Biliary atresia and other cholestatic 

childhood diseases: advances and future 

challenges, Journal of Hepatology, 2016, 65, 

631-642. [Crossref], [Google Scholar], 

[Publisher] 

[4] R. Fawaz, U. Baumann, U. Ekong, B. Fischler, 

N. Hadzic, C.L. Mack, V.A. McLin, J.P. Molleston, 

E. Neimark, V.L. Ng, S.J. Karpen, Guideline for 

the evaluation of cholestatic jaundice in 

infants: joint recommendations of the North 

American Society for Pediatric 

Gastroenterology, Hepatology, and Nutrition 

and the European Society for Pediatric 

Gastroenterology, Hepatology, and 

Nutrition, Journal of Pediatric Gastroenterology 

and Nutrition, 2017, 64, 154-168. [Crossref], 

[Google Scholar], [Publisher] 

[5] L.D. Averbukh, G.Y. Wu, Evidence for viral 

induction of biliary atresia: A review, Journal of 

Clinical and Translational Hepatology, 2018, 6, 

410. [Crossref], [Google Scholar], [Publisher] 

[6] A. Malik, U. Thanekar, R. Mourya, P. 

Shivakumar, Recent developments in etiology 

and disease modeling of biliary atresia: a 

narrative review, Digestive Medicine 

Research, 2020, 3, 59. [Crossref], [Google 

Scholar], [Publisher] 

[7] C. Selmi, D. Vergani, G. Mieli-Vergani, 

Viruses and autoantibodies in biliary 

https://orcid.org/0000-0002-3923-6913
https://orcid.org/0009-0004-0831-3308
https://orcid.org/0000-0002-7582-7892
https://orcid.org/0000-0002-6372-2460
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kilgore+A%2C+Mack+CL.+Update+on+investigations+pertaining+to+the+pathogenesis+of+biliary+atresia.+Pediatr+Surg+Int.+2017+Dec%3B33%2812%29%3A1233%E2%80%9341.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kilgore+A%2C+Mack+CL.+Update+on+investigations+pertaining+to+the+pathogenesis+of+biliary+atresia.+Pediatr+Surg+Int.+2017+Dec%3B33%2812%29%3A1233%E2%80%9341.+&btnG=
https://link.springer.com/article/10.1007/s00383-017-4172-6
https://www.ncbi.nlm.nih.gov/books/NBK537262/
https://doi.org/10.1016/j.jhep.2016.04.032
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Verkade+HJ%2C+Bezerra+JA%2C+Davenport+M%2C+Schreiber+RA%2C+Mieli-Vergani+G%2C+Hulscher+JB%2C+et+al.+Biliary+atresia+and+other+cholestatic+childhood+diseases%3A+Advances+and+future+challenges.+Journal+of+Hepatology.+2016+Sep%3B65%283%29%3A631%E2%80%9342.+&btnG=
https://www.sciencedirect.com/science/article/pii/S0168827816301866
https://doi.org/10.1097/MPG.0000000000001334
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fawaz+R%2C+Baumann+U%2C+Ekong+U%2C+Fischler+B%2C+Hadzic+N%2C+Mack+CL%2C+et+al.+Guideline+for+the+Evaluation+of+Cholestatic+Jaundice+in+Infants%3A+Joint+Recommendations+of+the+North+American+Society+for+Pediatric+Gastroenterology%2C+Hepatology%2C+and+Nutrition+and+the+European+Society+for+Pediatric+Gastroenterology%2C+Hepatology%2C+and+Nutrition.+J+pediatr+gastroenterol+nutr.+2017+Jan%3B64%281%29%3A154%E2%80%9368.+&btnG=
https://journals.lww.com/jpgn/fulltext/2017/01000/Guideline_for_the_Evaluation_of_Cholestatic.23.aspx/
https://doi.org/10.14218/JCTH.2018.00046
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Averbukh+LD%2C+Wu+GY.+Evidence+for+Viral+Induction+of+Biliary+Atresia%3A+A+Review.+Journal+of+Clinical+and+Translational+Hepatology.+2018+Dec+28%3B6%284%29%3A1%E2%80%9310.+&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6328731/
https://doi.org/10.21037/dmr-20-97
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Malik+A%2C+Thanekar+U%2C+Mourya+R%2C+Shivakumar+P.+Recent+developments+in+etiology+and+disease+modeling+of+biliary+atresia%3A+a+narrative+review.+Dig+Med+Res.+2020+Dec%3B3%3A59%E2%80%9359.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Malik+A%2C+Thanekar+U%2C+Mourya+R%2C+Shivakumar+P.+Recent+developments+in+etiology+and+disease+modeling+of+biliary+atresia%3A+a+narrative+review.+Dig+Med+Res.+2020+Dec%3B3%3A59%E2%80%9359.+&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7891552/


P a g e  | 1213  H. Maimunah  et al.  
  

atresia, Gastroenterology, 2010, 139, 1461-

1464. [Crossref], [Google Scholar], [Publisher] 

[8] A. Grama, A. Mititelu, C. Sîrbe, G. Benţa, T.L. 

Pop, Immune-mediated cholangiopathies in 

children: the need to better understand the 

pathophysiology for finding the future possible 

treatment targets,  Frontiers in 

Immunology, 2023, 14, 1206025. [Crossref], 

[Google Scholar], [Publisher] 

[9] J.E. Squires, P. Shivakumar, R. Mourya, K. 

Bessho, S. Walters, J.A. Bezerra, Natural killer 

cells promote long-term hepatobiliary 

inflammation in a low-dose rotavirus model of 

experimental biliary atresia,  PLoS One, 2015, 

10, 127191. [Crossref], [Google Scholar], 

[Publisher] 

 [10] A. Ortiz-Perez, B. Donnelly, H. Temple, R. 

Bansal, S.K. Mohanty, Innate immunity and 

pathogenesis of biliary atresia, Frontiers in 

Immunology, 2020, 11, 507181. [Crossref], 

[Google Scholar], [Publisher] 

[11] K. Bessho, J.A. Bezerra, Biliary atresia: will 

blocking inflammation tame the 

disease?,  Annual Review of Medicine, 2011, 62, 

171-185. [Crossref], [Google Scholar], 

[Publisher] 

[12] X. Si, J. Chen, L. Huang, ,  RRV-induced 

biliary atresia in neonatal mice involves CD8+ 

T lymphocyte killer cells and the Notch 

signaling pathway, Genes & Genomics, 2021, 43, 

1289-1299. [Google Scholar], [Publisher] 

[13] B. Setyoboedi, A. Rofii, A. Endaryanto, S. 

Arief, Expression of cytokeratin-7 and 

cytokeratin-19 on newborn mice induced 

rhesus rotavirus as biliary atresia model, Pan 

African Medical Journal, 2022, 42. [Google 

Scholar], [Publisher] 

 [14] W. Udomsinprasert, T. Ungsudechachai, 

P. Vejchapipat, Y. Poovorawan, S. Honsawek, 

Systemic cytokine profiles in biliary 

atresia, Plos one, 2022, 17, 267363. [Crossref], 

[Google Scholar], [Publisher] 

 

 

 

How to cite this article:  Bagus Setyoboedi, 
Hakimah Maimunah, Rendi Aji 
Prihaningtyas, Sjamsul Arief,  CD4+, CD8+, 
CD4+Th1, and CD4+Th2 Counts in Biliary 
Atresia.  Journal of Medicinal and 
Pharmaceutical Chemistry Research, 2024, 
6(8), 1208-1213. Link:  
https://jmpcr.samipubco.com/article_1933
65.html 

Copyright © 2024 by SPC (Sami Publishing Company) + is an open access article distributed 

under the Creative Commons Attribution License(CC BY)  license  

(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, 

distribution, and reproduction in any medium, provided the original work is properly cited. 

 

https://doi.org/10.1053/j.gastro.2010.09.020
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Selmi+C%2C+Vergani+D%2C+Mieli-Vergani+G.+Viruses+and+Autoantibodies+in+Biliary+Atresia.+Gastroenterology.+2010+Nov%3B139%285%29%3A1461%E2%80%934.+&btnG=
https://www.gastrojournal.org/article/S0016-5085(10)01398-3/abstract
https://doi.org/10.3389/fimmu.2023.1206025
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Grama+A%2C+Mititelu+A%2C+S%C3%AErbe+C%2C+Ben%C5%A3a+G%2C+Pop+TL.+Immune-mediated+cholangiopathies+in+children%3A+the+need+to+better+understand+the+pathophysiology+for+finding+the+future+possible+treatment+targets.+Front+Immunol.+2023+Oct+20%3B14%3A1206025.+&btnG=
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2023.1206025/full
https://doi.org/10.1371/journal.pone.0127191
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Squires+JE%2C+Shivakumar+P%2C+Mourya+R%2C+Bessho+K%2C+Walters+S%2C+Bezerra+JA.+Natural+Killer+Cells+Promote+Long-Term+Hepatobiliary+Inflammation+in+a+Low-Dose+Rotavirus+Model+of+Experimental+Biliary+Atresia.+Alpini+G%2C+editor.+PLoS+ONE.+2015+May+19%3B10%285%29%3Ae0127191.+&btnG=
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0127191
https://doi.org/10.3389/fimmu.2020.00329
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ortiz-Perez+A%2C+Donnelly+B%2C+Temple+H%2C+Tiao+G%2C+Bansal+R%2C+Mohanty+SK.+Innate+Immunity+and+Pathogenesis+of+Biliary+Atresia.+Front+Immunol.+2020+Feb+25%3B11%3A329.+&btnG=
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2020.00329
https://doi.org/10.1146/annurev-med-042909-093734
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bessho+K%2C+Bezerra+JA.+Biliary+Atresia%3A+Will+Blocking+Inflammation+Tame+the+Disease%3F+Annu+Rev+Med.+2011+Feb+18%3B62%281%29%3A171%E2%80%9385.+&btnG=
https://www.annualreviews.org/doi/abs/10.1146/annurev-med-042909-093734
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Si+X%2C+Chen+J%2C+Huang+L.+RRV-induced+biliary+atresia+in+neonatal+mice+involves+CD8+%2B+T+lymphocyte+killer+cells+and+the+Notch+signaling+pathway.+Genes+Genom.+2021+Nov%3B43%2811%29%3A1289%E2%80%9399.+&btnG=
https://link.springer.com/article/10.1007/s13258-021-01153-5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Setyoboedi%2C+B.%2C+Rofii%2C+A.%2C+Endaryanto%2C+A.+and+Arief%2C+S.%2C+2022.+Expression+of+cytokeratin-7+and+cytokeratin-19+on+newborn+mice+induced+rhesus+rotavirus+as+biliary+atresia+model.+Pan+African+Medical+Journal%2C+42%281%29.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Setyoboedi%2C+B.%2C+Rofii%2C+A.%2C+Endaryanto%2C+A.+and+Arief%2C+S.%2C+2022.+Expression+of+cytokeratin-7+and+cytokeratin-19+on+newborn+mice+induced+rhesus+rotavirus+as+biliary+atresia+model.+Pan+African+Medical+Journal%2C+42%281%29.&btnG=
https://www.ajol.info/index.php/pamj/article/view/259326
https://doi.org/10.1371/journal.pone.0267363
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Udomsinprasert+W%2C+Ungsudechachai+T%2C+Vejchapipat+P%2C+Poovorawan+Y%2C+Honsawek+S.+Systemic+cytokine+profiles+in+biliary+atresia.+Alpini+GD%2C+editor.+PLoS+ONE.+2022+Apr+22%3B17%284%29%3Ae0267363.+&btnG=
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0267363
https://jmpcr.samipubco.com/article_193365.html
https://jmpcr.samipubco.com/article_193365.html
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

