
 
The effects and mechanisms of Neonauclea reticulate on anti-photoaging  

 
Hsiu-Mei Chiang, Ssu-Meng Wang, I-Chen Shih, Kuo-Ching Wen 

 
Department of Cosmeceutics, China Medical University, Taichung, Taiwan 404 
E-mail of corresponding author: hmchiang@mail.cmu.edu.tw 
 
 
Key words: Neonauclea reticulate, photoaging, matrix metalloproteinases, type I 
procollagen 

 
Objectives 

 
The ultraviolet (UV) radiation within sunlight is a major occasion of skin damage. 

UV irradiation of skin not only decreases antioxidant defensive system, but also 
increases reactive oxygen species (ROS) which form oxidative stress. Increased ROS 
production alters gene and protein structure and function leading to skin damage. In 
addition, UV irradiation of skin degrading the extracellular matrix (ECM) resulting in 
photoaging. The exposure of skin to UV radiation also stimulates the expressions of 
matrix metalloproteinases-1, -3 and -9 (MMP-1, -3 and -9) in dermis, which degrades 
the ECM. Polyphenols and flavonoids possessed a variety of biological activities 
including anti-oxidation and inhibitory effects on MMP-1, -3 or -9 in dermal 
fibroblasts. Neonauclea reticulate belongs to Rubiaceae and flavonoids are widely 
distributed in these plants. The aim of this study is to investigate the antioxidant and 
anti-photoaging effects of Neonauclea reticulate extracts. 
 
Materials and Methods 

 
The methanol and water extract of Neonauclea reticulate were subjected to the 

antioxidant and antiphotoaging studies. The antioxidant effect was examined by 
DPPH scavenging and AAPH-induced haemolysis assay. The effects and mechanisms 
of the extract will be investigated by MMPs activity assays by fluorescent gelatin, 
elastase assay, UVB irradiation, type I procollagen assay and MTT assay in human 
fibroblasts (Hs68) after UV exposure. 

 
Results 

 
The methanol and water extraction yield of Neonauclea reticulate were 5.6% and 

17% respectively. The result of gelatin digestion assay showed that both of methanol 
and water extract of Neonauclea reticulate inhibited MMP-1 activity at 1 mg/mL. In 
fluorescence-substrate assay, the inhibition of both of methanol and water extract of 
Neonauclea reticulate on MMP-1 activity showed a dose-dependent manner within 10
－500 g/mL. Furthermore, the methanol and water extract of Neonauclea reticulate 
for the DPPH radical-scavenging activity at the concentration of 50 μg/mL were 
similar to that of ascorbic acid. The water extract of Neonauclea reticulate also 
possessed inhibitory activity against AAPH-induced haemolysis of erythrocytes in 
dose- and time-dependent manner at concentrations of 50 to 500 g/mL from 1 to 4 h. 
The results shown that pretreated with the water extract of Neonauclea reticulate at 
the concentration of 25, 10 and 50 g/mL could decrease the expression of MMP-1, -3 
and -9 respectively. In addition, the water extract of Neonauclea reticulate has no 
cytotoxicity. 

 
Conclusion  
 



These findings shown that the extract of Neonauclea reticulate exhibited 
antioxidant activity resulting in inhibition of MMP-1, -3 and -9. They could be 
potential a cosmeceutical material to improve wrinkle of intrinsic aging and 
photoaging skin. 

 
Reference 
1. Aburjai T. Natsheh FM. Plants used in cosmetics. Phytotherapy Research. 

17(9):987-1000, 2003 
2. Lin CY, Chiang HM, Lin YC, and Wen KC. Natural Products with 

Skin-Whitening Effects. Journal of Food and Drug Analysis, 2008.  
3. Nugroho A, Choi JK, Park JH, Lee KT, Cha BC, Park HJ. Two new flavonol 

glycosides from Lamium amplexicaule L. and Their in vitro Free Radical 
Scavenging and Tyrosinase Inhibitory Activities. Planta Medica.(重複) Planta 
Med, 2009 Jan 15. 
 
 

 
 

 


