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Abstract: Four extracts (EtOH, CHCl3, EtOAc, and BuOH) and five phenolics (dihydrokaempferol (1), resveratrol (2), 
kaempferol-7-O-β-D-glucoside (3), dihydrokaempferol-3-O-α-L-rhamnoside (4), oxyresveratrol (5)) from Smilax china 
L. was evaluated for anti-HIV-1 activities and cytotoxicity activities in vitro. All these extracts and phenolics showed 
lower or no cytotoxicity at a concentration ranged from 0.8 µg/mL to 100 µg/mL, but some showed potential anti-HIV-1 
activities, that is, BuOH extract and compound 2 showed higher anti-HIV-1 activities than other extracts and compounds 
in the tested concentrations. EtOAc extract and compound 1 and 3 showed moderate anti-HIV-1 activities at a 
concentration higher than 4 µg/mL. In the end, the structure-activity relationship of four extracts and five phenolics was 
discussed. 
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INTRODUCTION 
 
Currently there is no vaccine available for efficiently 
preventing HIV from infection. The treatments of 
HIV/AIDS patients have to more depend on the 
antiretroviral therapy. The highly active anti-retroviral 
treatment (HAART) indeed have expanded patient life-
time and improve life qualities, but these chemosynthetic 
drugs can not eradicate the persistently or latently infected 
viruses, and easily induce drug-resistance; the strong side-
effects and poor patient compliance are other obstacles for 
hindering the clinically trials of these chemosynthetic 
drugs. Searching for new candidates or lead compounds 
with higher antiviral efficiency while lower cytotoxicity 
appears essential for anti-HIV drug development. 
 
Traditional Chinese medicines (TCM) provide rich 
resources for screening anti-HIV compounds, and 
hundreds of natural components have been isolated and 
proved antiviral activities. In ethnobotany Smilax genus 
(Smilacaceae family), some active components isolated 
from the species of S. glabra, S. Kampestris and S. 
corbularia have been reported to possess anti-HIV 
activities (Abdel-Malek et al., 1996; Chu et al., 2006; 
Tewtrakul et al., 2006). S. china, another species of 
Smilax genus, is a small vine widely distributed in 
southern China, which is also used as food in Chongqing, 
China (Meng et al., 2003). The roots and tubers of S. 
china are known as ‘Ba Qia’ (or ‘Jin Gang Teng’) and 
function by dispelling wind, promoting diuresis, 
detoxifying, and dissipating blood stasis effects (Tao, AD 
450). This species was included in “the Chinese 
Pharmacopoeia” (Chinese Pharmacopoeia Committee, 
2005). In China, they are used for the treatment of 
rheumatic arthritis, detoxification, lumbago, gout, and 
tumor and inflammatory diseases (State Administration of 

Traditional Chinese Medicine of People’s Republic of 
China, 1999). Previous pharmacological investigations 
have indicated that this plant has antitumor (Li et al., 
2007), antiinflammatory, and antinociceptive properties 
(Shu et al., 2006). 
 

As a part of continued research on poly-active 
components from TCM, four extracts and five isolated 
phenolics from S. china were investigated to evaluate 
anti-HIV-1 activities in vitro using a pseudotyped virus-
cell-based assay (Wu et al., 2010; Wungsintaweekul et al., 
2011). 
 

MATERIAL AND METHODS 
 
Cells, extracts and phenolics from S. china, and other 
chemicals 
TZMB-L and 293T cell lines were obtained from the 
Institute Pasteur of Shanghai (CAS). The four extracts and 
five phenolics were extracted and isolated from dried 
sliced tubers of S. china (Wu et al., 2010). The purity of 
five phenolics was analyzed on HPLC, namely 
dihydrokaempferol (1) 98.1%, resveratrol (2) 97.6%, 
kaempferol-7-O-β-D-glucoside (3) 98.3%, dihydrokaem-
pferol-3-O-α-L-rhamnoside (4) 97.8%, oxyresveratrol (5) 
96.9%; the chemical structures of these five phenolics are 
shown in fig. 1. Other chemicals, 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide (MTT) was bought 
from BioDev Company, sodium dodecyl sulfate (SDS), 
3'-azido-3'-deoxythymidine (AZT), dimethyl sulfoxide 
(DMSO), and N, N'-dimethyl formamine (DMF) were 
bought from Sigma-Aldrich (St. Louis, MO). 
 
Bioactive assay 
Cell culture: 293T, TZMB-L and infected HIV-luc/NL4-3 
TZMB-L cells were propagated in the DMEM medium 
(Gibco®, Shanghai, China), which included 10% hyclone, *Corresponding author: e-mail: jiaaiqun@gmail.com 
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All these extracts and phenolics showed lower or no 
cytotoxicity at a concentration ranged from 0.8 µg/mL to 
100 µg/mL, but some showed potential anti-HIV-1 
activities, that is, BuOH extract and compound 2 showed 
higher anti-HIV-1 activities than other extracts and 
compounds in the tested concentrations. EtOAc and 
compound 1, 3 showed moderate anti-HIV-1 activities at a 
concentration higher than 4 µg/mL. 
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Table 1: The inhibition rate of extracts and five phenolics from S. china on HIV-luc/NL4-3-infected TZMB-L cells 
 

Components Concentrations (µg/mL) EtOH crude extract CHCl3 extract EtOAc extract BuOH extract 1 
0 0 0 0 0 0 
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Components Concentrations (µg/mL) 2 3 4 5  
0 0 0 0 0  
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(4), oxyresveratrol (5); The inhibition rate here was expressed by percent (%). 
* All the data are mean ± (S.D.) of triplicate tests. 
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