
 

 

Supporting Material 
SIRT1/Nrf2/NF-κB Signaling Mediates  
Anti-Inflammatory and Anti-Apoptotic Activities of 
Oleanolic Acid in a Mouse Model of Acute 
Hepatorenal Damage 
Manea A. I. Alqrad 1, Dina S. El-Agamy 2, Sabrin R. M. Ibrahim 3,4, Alaa Sirwi 1,  
Hossam M. Abdallah 1, Essam Abdel-Sattar 5, Ali M. El-Halawany 5, Wael M. Elsaed 6  
and Gamal A. Mohamed 1,* 

1 Department of Natural Products and Alternative Medicine, Faculty of Pharmacy,  
King Abdulaziz University, Jeddah 21589, Saudi Arabia;  
mibrahimalqrad@stu.kau.edu.sa (M.A.I.A.); asirwi@kau.edu.sa (A.S.); 
hmafifi@kau.edu.sa (H.M.A.) 

2 Department of Pharmacology and Toxicology, Faculty of Pharmacy,  
Mansoura University, Mansoura 35516, Egypt; dinaagamy@mans.edu.eg 

3 Department of Chemistry, Preparatory Year Program, Batterjee Medical College,  
Jeddah 21442, Saudi Arabia; sabrin.ibrahim@bmc.edu.sa 

4 Department of Pharmacognosy, Faculty of Pharmacy, Assiut University,  
Assiut 71526, Egypt 

5 Department of Pharmacognosy, Faculty of Pharmacy, Cairo University,  
Giza 12613, Egypt; essam.abdelsattar@pharma.cu.edu.eg (E.A.-S.); 
ali.elhalawany@pharma.cu.edu.eg (A.M.E.-H.) 

6 Department of Anatomy and Embryology, Faculty of Medicine, Mansoura University, 
Mansoura 35516, Egypt; wzaarina@mans.edu.eg 

* Correspondence: gahussein@kau.edu.sa; Tel.: +966-59-763-6182 

 



 

 

 
Figure S1: 1H NMR spectrum of oleanolic acid (CDCl3, 850 MHz). 

Figure S2: Expansion of 1H NMR spectrum of oleanolic acid (CDCl3, 850 MHz). 



 

 

 
Figure S3: 13C NMR spectrum of oleanolic acid (CDCl3, 214 MHz). 



 

 

 
Figure S4: DEPT 13C NMR spectrum of oleanolic acid (CDCl3, 214 MHz). 



 

 

Table S1. NMR spectral data of oleanolic acid (CDCl3, 850 and 214 MHz). 
 

  No. δH  (m, J in Hz) δC  

1 1.52 m 
1.08 m 

39.2 CH2 

2 172 m 
1.54 m 

27.1 CH2 

3 3.23 dd (11.2, 4.8) 78.9 CH 
4 - 38.2 C 
5 0.72 m 55.1 CH 
6 1.42 m 

1.27 m 
18.2 CH2 

7 1.48 m 
1.32 m 

32.5 CH2 

8 - 38.6 C 
9 1.53 m 47.5 CH 
10 - 37.0 C 
11 1.91 m 

1.86 m 
23.3 CH2 

12 5.27 t (3.4) 122.5 CH 
13 - 143.4 C 
14 - 40.9 C 
15 1.78 m 

1.20 m 
27.6 CH2 

16 1.98 m 
1.62 m 

22.6 CH2 

17 - 46.4 C 
18 2.81 dd (13.6, 4.3) 41.5 CH 
19 1.60 m 

1.15 m 
45.8 CH2 

20 - 30.6 C 
21 1.42 m 

1.28 m 
34.4 CH2 

22 1.79 m 
1.58 m 

32.3 CH2 

23 0.98 s 28.0 CH3 

24 0.76 s 15.4 CH3 

25 0.89 s 15.2 CH3 

26 0.74 s 17.0 CH3 

27 1.12 s 25.8 CH3 

28 - 183.3 C 
29 0.90 s 33.0 CH3 

 30 0.92 s 23.4 CH3  



 

 

 



 

 

 
 

Figure S5: HPLC chromatogram of oleanolic acid. 


