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Abstract 

 

Liver fibrosis is a prevalent chronic condition that develops because of persistent hepatic 

damage. This study investigated the role of syringic acid and fisetin in reversing the progress of 

thioacetamide (TAA)-induced liver fibrosis in rats compared to standard drug silymarin and possible 

mechanisms driving that activity. TAA (200 mg/kg, i.p.) twice weekly, for six weeks was used to 

induce liver fibrosis in rats with concurrent administration of syringic acid (50 and 100 mg/kg/day), 

fisetin (50 and 100 mg/kg/day) or silymarin (50 mg/kg/day) via oral gavage. Syringic acid and fisetin 

effectively alleviated TAA-induced hepatic injury via a reduction in serum levels of alanine 

aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), and total 

bilirubin as well as increasing albumin and total protein levels. Furthermore, syringic acid and fisetin 

relieved oxidative stress in liver via reducing malondialdehyde (MDA) and restoring reduced 

glutathione (GSH) levels. Syringic acid and fisetin also attenuated inflammatory injury by 

suppressing tumor necrosis factor-α (TNF-α) and interleukin-6 (IL-6). Additionally, syringic acid 

and fisetin improved liver fibrosis by diminishing hepatic levels of transforming growth factor-β1 

(TGF-β1), collagen I, tissue inhibitor of metalloproteinase-1 (TIMP-1) and hepatic immune-

expression of α-smooth muscle actin (α-SMA), while elevating matrix metalloproteinase-9 (MMP-

9) hepatic content. Moreover, syringic acid and fisetin markedly inhibited wnt3a gene expression, 

which was accompanied by decreased β-catenin and increased GSK-3β levels, as well as lowering 

cyclin D1 hepatic immune-expression and slowing the progression of histologic hepatic fibroplasia.  

In conclusion, syringic acid and fisetin stimulated fibrosis regression and showed better activity over 

silymarin by inhibiting extracellular matrix (ECM) accumulation and enhancing its degradation, via 

inhibiting hepatic stellate cells (HSCs) activation and proliferation through suppression of the Wnt/β-

catenin pathway, modulating TIMP-1 and MMP-9 besides their antioxidant and anti-inflammatory 

effects. Therefore, syringic acid and fisetin appear to be promising therapeutic options for hepatic 

fibrosis.  
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Dedicated to   
                       My parents 
                                    My husband 

                                         My daughters 

Who 

Shared the responsibility of bringing me up to be grateful 

and 

                                   To all those who taught me 

 

  

 

 

 

 

 

 

 





 

 

 

Acknowledgement 

In the name of ALLAH (SWT) the Almighty who taught man about matter that he 

does not know and prayers and peace be upon our Holy Prophet Muhammad (SAW) and his 

good followers till the Day of Judgment.  

First of all I would like to extend my thanks to Prof. Dr. Amer Ramadan Ali Ayad 

and Prof. Dr. Nehal Aly Afifi, for their excellent supervision, encouragement, guidance and 

valuable instruction that they offered to me while performing this work. Their intensive and 

creative comments have helped me step by step throughout this study and their great help in 

revising and finishing this thesis. Indeed, I am very honored and lucky to work under their 

supervision. 

I fondly thank with deepest gratitude to Prof. Dr. Wafaa Ibrhim El-Eraky, Dr. 

Abeer Abd Allah Salama and Dr. Mohamed fayed, for their constant guidance, the long 

discussions and suggestions that helped me to sort out scientific and technical details of some 

of my thesis work. I would extend my special thanks to their supervision, positive criticism, 

and fruitful help and for their great help in writing and revising this thesis. 

Also special thanks to Prof. Dr. Sahar Abd El-Rahman, for great help in performing 

and interpreting the histopathological investigations.  

Last, but not the least, I would like to thank my family members for providing me 

with support and confidence and for their continuous prayers. Special thanks go to my 

Parents whose moral support and encouragement has been the driving force behind my 

efforts and responsible for whatever I am today.  

I highly appreciate my husband support and patience. I wish to thank my husband, 

for his ceaseless love and sacrifice throughout my PHD Degree journey. 

 

 

 

 





 

 

 

Contents 

 

Title   Page 

List of tables……………………………………………… . I 

 

List of figures……………………………………………… II 
 

List of abbreviations……………………………………… V 
 

Chapter (1) Introduction…………………………… 1 

Chapter (2) Review of Literature………………….. 4 

Patterns of liver fibrosis development……………………… 4 

Mechanistic Concepts of Liver Fibrosis…………………… 7 

Molecular Signaling Pathways Involved in Liver 

Fibrogenesis………………………………………………….. 

 

13 

Animal models of fibrotic liver diseases……….................... 19 

Therapeutic approaches to the treatment of liver 

fibrosis………………………………………………………... 

 

21 

Syringic acid…………………………………………………. 25 

Fisetin…………………………………………........................ 30 

Silymarin………………………………………...................... 35 

Chapter (3) Published Papers 37 

• Paper (1)………………………………………………. 

3.1 Fisetin alleviates thioacetamide-induced hepatic 

fibrosis in rats by inhibiting Wnt/β-catenin signaling 

pathway 

 

37 

• Paper (2)………………………………………………. 

3.2 Involvement of Wnt/GSK-3β/β-catenin signaling 

pathway in the protective effect of syringic acid against 

TAA-induced liver fibrosis in rats 
 

51 
 





 

 

 

Chapter (4) Discussion…………………………………... 79 

Chapter (5) Conclusion and 

Recommendation…………………………………………. 

 

        90 

Chapter (6) Summary…………………………………… 91 

Chapter (7) References……………………………... 94 

 118 .…………………………………………الملخص العربى 

 120 ...………………………………………المستخلص العربى

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




