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اذادراختا  اتىــن نبـونات الكیمیائیة مــالمك ضـــبع فصل 

  دــــــیة للكبــواد واقــكم تقییمھماو ســدیكا والفیكـاین

  نـــدمة مـــمق ستیرــماج ةــرسال

  ریبــد غــد أحمـــمسع
  

  اثــــارس للابحــــودوربلھــــد تیــــمعھ
  يــف اجستیرــــمصول علي درجة الــللح

  ویة)ـــاء العضــــوم  (الكیمیـــــــالعل

  افر ــــشتحـت إ

  / مرتضى محمد السید د.أ    ماھر عبدالعزیز محمود/  د.أ

  لاجیةـاء العأستاذ الكیمی    ویةـاء العضــأستاذ الكیمی

  معھد تیــودور بلھـارس للأبحاث       جامعة عین شمس -كلیة العلوم 

  
  

  ومـــــة العلـــكلی

ســین  شمـة عــجامع  

٢٠١٠ 



CONTENTS 
  

Subject                                                                                     Page 
                                                                  

-ACKNOWLEDGMENT  

- LIST OF TABLES  

- LIST OF FIGURES  

I-SUMMARY                                                                                         I                        

II-INTRODUCTION                                                                1                       

III-AIM OF THE WORK                                                        6                    

IV-LITERATURE REVIEW                                                

1- Importance of Medicinal Plants.                                             8    

2- Plants having Liver Protection.                                              10     

  3- Hepatoprotective and Antioxidant Effects of Plant                20  
      Extracts Against Chemical-induced Liver Damage in 
      Animals (Hepatotoxins).  

 
  4- Effect of Plant Extracts on Experimentally Infected Mice     25  

     with Schistosoma mansoni. 

5- Chemical Constituents of Ficus Species.                               35                 

6- Biological and Pharmacological Properties of Ficus             50 

    Species.   

7- Chemical Constituents of Azadirachta indica.                       53   

8- Biological and Pharmacological Properties of A.indica.        62     

  

9- General Strategy of Extraction, Isolation and                         65  

     Identification of Flavonoids.  



9A) Flavonoids.                                                                           65      

9B) Extraction of Flavonoids.                                                     65  

9C) Methods of Separation of Flavonoids.                                 66  

9D) Structure-Elucidation of Flavonoids.                                   70     

                                                             

V- SPECIAL PART  

1- Material, Apparatus, Equipment and Techniques.                  73      

2- Antioxidant Activity of F.sycomorus and A.indica.                81       

            

3- Effect of F.sycomorus and A.indica Extracts on Liver           103 

    State of Mice Infected with Schistosoma mansoni. 

4- Chromatographic Isolation and Identification of Certain       119                

    Chemical Constituents of F.sycomorus Leaves.  

5- Chromatographic Isolation and Identification of Certain       160                

    Chemical Constituents of A.indica Leaves. 

 

VI- REFERENCES                                                                    194               

VII- ARABIC SUMMARY 

 

 



List of Figures  

Figure                                                                                                 Page             
                                                                                                                                                       
Fig. (1): Metabolism of glycyrrhizin catalyzed by β-D-                       15 
               glucuronidase in human liver and intensives.    
 
Fig. (2): Correlation between DPPH radical scavenging activities      100 
               of the different extract of F.sycomorus and their total  
               phenolic contents.         
 
Fig. (3): Correlation between DPPH radical scavenging activities      101 
               of the different extracts of A.indica and their total phenolic  
               contents. 
 
Fig. (4): Correlation between the total antioxidant capacity of the      101 
               different extract of F.sycomorus and their total phenolic  
               contents.  
 
Fig. (5): Correlation between the total antioxidant capacities              102 
               of the different extracts of A.indica and their phenolic  
               contents. 
 
Fig. (6): IR spectrum of compound 2.                                                   125 
  

  Fig. (7): 1H-NMR spectrum (DMSO-d6) of compound 3.                     131 
                                            
Fig. (8): 13C-NMR spectrum (DMSO-d6) of compound 3.                    132            
 
Fig. (9): 1H-NMR spectrum (DMSO-d6) of compound 4.                     137            
 
Fig. (10): 13C-NMR spectrum (DMSO-d6) of compound 4.                  138            
 
Fig. (11): 1H-NMR spectrum (DMSO-d6) of compound 5.                   144            
 
Fig. (12): 13C-NMR spectrum (DMSO-d6) of compound 5.                  145 
 



Fig. (13): 1H-NMR (DMSO-d6) spectrum of compound 6.                   150            
 
Fig. (14): 13C-NMR (DMSO-d6) spectrum of compound 6.                  151            
 
Fig. (15): ESI-Mass spectrum of compound 6.                                      152            
      
Fig. (16): IR spectrum of compound 7.                                                  156            
 
Fig. (17): 1H-NMR spectrum (DMSO-d6) of compound 7.                    157          
 
Fig. (18): 13C-NMR spectrum (DMSO-d6) of compound 7.                   158 
   
Fig. (19): ESI-Mass spectrum of compound 7.                                       159           
  
Fig. (20): 1H-NMR spectrum (DMSO-d6) of compound 9.                    168 
 
Fig. (21): 13C-NMR spectrum (DMSO-d6) of compound 9.                   169          
 
Fig. (22): ESI-Mass spectrum of compound 9.                                       170           
 
Fig. (23): 1H-NMR spectrum (DMSO-d6) of compound 10.                   176          
 
Fig. (24): 13C-NMR spectrum (DMSO-d6) of compound 10.                  177          
 
Fig. (25): IR spectrum of compound 11.                                                 182           
 
Fig. (26): 1H-NMR spectrum (DMSO-d6) of compound 11.                   183          
 
Fig. (27): 13C-NMR spectrum (DMSO-d6) of compound 11.                  184 
                                         
Fig. (28): ESI-MS spectrum of compound 11.                                        185          
 
Fig. (29): IR spectrum of compound 12.                                                 190           
 
Fig. (30): 1H-NMR spectrum (DMSO-d6) of compound 12.                   191          
 



Fig. (31): 13C-NMR spectrum (DMSO-d6) of compound 12.                 192    
       
Fig. (32): ESI-MS spectrum of compound 12.                                        193  

 



List of Tables   

Table                                                                                                                       Page 

Table (1): Results of preliminary phytochemical screening of              97 
                  70% methanol extract and its EtOAc and n-BuOH  
                  derived fractions of Ficus sycomorus and Azadirachta 
              indica.  

      
Table (2): Total extractable content (TEC), Total phenolic content      97   
                  (TPC), Free radical scavenging potential (DPPH) and  
                  total antioxidant capacity of the different extracts of  
                  F.sycomorus.  
 
Table (3): Total extractable content (TEC), Total phenolic content     98 
                  (TPC), Free radical scavenging potential (DPPH) and  
                  total antioxidant capacity of the different extracts  
                  of A.indica.   
 
Table (4): Total extractable content (TEC), Total phenolic content     98  
                  (TPC), Free radical scavenging potential (DPPH), Total  
                  Flavonoids and total antioxidant capacity of the defatted  
                  70 % methanol extract of F.sycomorus and its fractions.    
 
Table (5): Total extractable content (TEC), Total phenolic content     99 
                     (TPC), Free radical scavenging potential (DPPH), Total  
                     Flavonoids and total antioxidant capacity of the defatted  
                     70% methanol extract of A.indica and its fractions.  
 
 
Table (6): Effect of different temperatures on the Total antioxidant    99 
                  capacity of the 70% methanol extract of F.sycomorus  
                  and A.indica.  
 
Table (7): Effect of different pH values on the Total antioxidant       100 
                  Capacity of the 70% methanol extract of F.sycomorus 
                  and A.indica.   



 
Table (8): Effect of 70% MeOH extracts of F.sycomorus and          116 
                  A.indica 12 weeks post Schistosoma mansoni infection  
                  on alanine aminotransferase (ALT), aspartate  
                  aminotransferase (AST) and gamma glutamyltransferase  
                  (γ-GT), mice sacrificed 2 weeks post treatment.  
                  
Table (9): Effect of n-BuOH and EtOAc extracts of F.sycomorus    117 
                  and A.indica 12 weeks post S.mansoni infection on  
                  alanine aminotransferase (ALT), aspartate aminotran- 

           sferase (AST) and gamma glutamyl transferase (γ-GT),  
           mice sacrificed 2 weeks post treatment.  

 
Table (10): Effect of n-BuOH and EtOAc extracts of                        118 
                    F.sycomorus and A.indica 12 weeks post S.mansoni 
                    infection on hepatic granuloma diameter and count,  
                    mice sacrificed 2 weeks post treatment.  
                                                  
Table (11):  UV spectral data λ max (nm) of compound 1.                  123              
 
Table (12):  UV spectral data λ max (nm) of compound 3.                   129             
 
Table (13):   1H,13C-NMR spectral data of compound 3.                    130            
             
Table (14):   UV spectral data λ max (nm) of compound 4.                  135            
 
Table (15):   1H,13C-NMR spectral data of compound 4.                    136             
 
Table (16):   UV spectral data λ max (nm) of compound 5.                  142            
 
Table (17):   1H,13C-NMR spectral data of compound 5.                    143 
 
Table (18):   UV spectral data λ max (nm) of compound 6.                  148            
 
Table (19):   1H,13C-NMR spectral data of compound 6.                    149            
 
Table (20):   13C-NMR spectral data of compound 7.                          155            



 
Table (21):   UV spectral data λ max (nm) of compound 8.                  163 
 
Table (22):   UV spectral data λ max (nm) of compounds 9.                166  
                               
Table (23):   1H,13C-NMR spectral data of compound 9.                   167              
 
Table (24):   UV spectral data of compound 10.                                 174              
 
Table (25):   1H,13C-NMR spectral data of compound 10.                 175             
 
Table (26):  13C-NMR spectral data of compound 11.                        181             
 
Table (27):  13C-NMR spectral data of compound 12.                        189 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IInnttrroodduuccttiioonn  

 
   

 ١

INTRODUCTION  
 

  

   Liver is one of the largest and the most important 

organ in human body. It plays a surprising role in the 

maintenance, performance and regulating homeostasis of 

the body. The major functions of the liver are carbohydrate, 

protein and fat metabolism, detoxification, secretion of bile 

and storage of vitamin. Owing to the liver is involved with 

almost all biochemical process and continuously and 

variedly exposed to environmental toxins, poor eating 

habits, alcohol and different synthetic drugs, it is no 

wonder that there are many different diseases that will 

affect the liver [Ward and Daly, 1999; Wolf, 1999].  

 

       Liver diseases (also called hepatic diseases) are some 

of the fatal diseases in the world today and they pore          

a serious challenge to international health. Liver problems 

include a wide range of diseases and some of them are 

temporary while the other problems still for a long time and 

led to serious complications. In Africa and Asia, their main 

causes are viral and parasitic infections while in Europe 

and America alcohol abuse is the major cause of liver 

diseases [Wolf, 1999; Gutièrrez and Sohís, 2009; Muriel 
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and Rivera-Espinoza, 2008; Subramoniam and 

Pushpangadan, 1999].  
 

 Liver fibrosis occurs when the liver is damaged as a 

result of many risk factors including chronic viral infection 

with hepatitis virus (types B or C), infection of Schistosoma 

mansoni, chemicals (e.g. some pharmaceuticals, excessive 

alcohol intake), and pesticides such as thioacetamide or due 

to autoimmune hepatitis. Also, fibrosis may be initiated by 

some metabolic disorders (e.g. lipid, glycogen or metal 

storage disorders) [Poyrard et al., 2000; Friendman, 

2003; Halton et al., 2001; Hessien et al., 2008]. Advanced 

liver fibrosis results in cirrhosis, liver failure and portal 

hypertension and often require liver transplantation. Liver 

fibrosis and cirrhosis are generally the end and result of 

majority of chronic liver insults. The development of 

fibrosis and particularly cirrhosis are associated with a 

significant morbidity and mortality. Despite efforts to 

develop antifibrotic agents no drugs have been approved as 

antifibrotic agents in humans [Gines et al., 2004; 

Friendman, 2003; Huseini et al., 2005]. 

 

Schistosomiasis (Bellarizia) is a parasitic disease caused 

by infection with helminth schistosoma species. Million of 
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people in subtropical countries is currently infected by 

Schistosoma mansoni which is the common human 

schistosome. Schistosoma worms live in the mesenteric and 

portal viens of their human host [Mohamed et al., 2005; 

Al-Sharkawi et al., 2007]. Eggs laid by S.mansoni adult 

females in the mesenteric veins after weeks of infection 

either exit through the feces to continue the life cycle or 

migrate to the liver and impacted in the liver where induce 

granulomatous inflammation. The egg cuticle composed of 

cross linked proteins, encloses a larvae which releases 

enzymes and antigens through multiple pores. The formed 

granuloma prevent the diffusion of the toxic and antigenic 

substance which release from the schistosome eggs into 

surrounding hepatic tissues and protect the liver from 

hepatotoxins. The accumulation of fibrotic tissues obstructs 

the blood flow through the liver led to portal hypertension, 

extended periporlal fibrosis and portal shunting [Harvie et 

al., 2007; El-Shenawy et al., 2006].  

 

The formed granuloma is principally composed of 

macrophages, eosinophils and lymphocytes as well as some 

other killer cells from different organs. The host reaction 

presumably involves reactive oxygen species (ROS). It has 

been reported that eosinophils kill S.mansoni eggs and 


