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Effect of Plant Polyphenols on the Membrane Fluidity of 293a Cells Infected
by Adenovirus-5
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ABSTRACT Objective: To analyze the effect of two kinds of plant polyphenols: EGCG ((-)-epigallocatechin gallate ) and Tannins
on the membrane fluidity of 293A cells infected by adenovirus-5 and explore the mechanism of its antiviral activity. Methods: The
membrane phospholipid of 293 A was labeled with DPH. The changes of membrane fluidity were examined by fluorescence polarization
experiment. The anti-viral effect of EGCG and Tannins was examined by CPE assay. The correlation of these polyphenols on membrane
fluidity and anti-viral effect was analyzed by Spearman rank correlation analysis. Results: The membrane fluidity of 293a cells increased
sigificantly after adenovirus-5 infection, with 15.34% decreased by 100TCID50 virus titer. When the cell treated with EGCG and
Tannins, the membrane fluidity decreased sigificantly, in the case of EGCG induced 32.61% decrease of membrane fluidity with
high-concentration (640 wg/ML) and Tanins induce 25.75%. The tested polyphenol was included in the periods of pre-infection,
adsorption, and post-infection, the effect of these polyphenols on membrane fluidity was highly correlated with their anti-viral effect. (
R>0.900, P<0.01 ). Conclusion: The anti-viral capacity of EGCG and Tannins is due to their intervention effect on the membrane fluidity
of 293 A cells infected by adenovirus-5, which may be one of the mechanisms explaning its anti-adenovirus activity.
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Fig. 1 Adenovirus-5 infectioned on the membrane anisotropy of 293a cells
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Fig.2 Plant polyphenols effects on the membrane anisotropy of 293a cells
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Table 1 The anti-viral effect of EGCG, Tannind and Ribavirin express by 50% inhibitor concentration

1Cs(ug/ml)
Drug
Adsorption Pre-infection Post-infection
EGCG 607+ 29 162+ 11 325+ 26
Tannin 197+ 19 303+ 47 400+ 40
Ribavirin 561+ 52 704+ 25 177+ 27
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Fig.3 Concentration dependency of inhibition effects of plant polyphenols on adenovirus-5 virus
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Fig.4 The interference effect of these plant polyphenols on the membrane anisotropy in the process of adenovirus-5 infecting

304
- A

= 201 =+ B
< c
; —tr—

104
g )
5
o 04
2 150 320 640
S .10

-20-

Tannins(ug/ml)

R 2 BN SEBTHURSERMMTRE S, 3 BEEHEAERE RS ENHRSEMEREXES 17

Table 2 The correlation analysis of these plant polyphenols' interference effect on the membrane anisotropy and anti-viral effect in the process of

adenovirus-5 infecting 293A cells

Spearman rank correlation

Drug
Adsorption Pre-infection Post-infection
EGCG 0.906* 0.991%* 0.932%*
Tannin 0.937* 0.989* 0.924%*
Ribavirin 0.806 0.842 0.750

Note: *P<0.05.
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