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The cytology mechanism of anti-parainfluenza virus infection of
total flavone of Scutellaria barbata

GUO Shan-shan, SHI Yu-jing, GAO Ying-jie, SU Dan, CUI Xiao-lan®
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

Abstract: In order to research into the cytology mechanism of anti-virus action of total flavone of
Scutellaria barbata (TFSB), the effects of TFSB on host cells membrane potential, Na'-K'-ATPase activity and
membrane fluidity after parainfluenza virus typel (PIV-1) infection were studied. The changes of membrane
potential which was fluorescent labeled with DiBAC,(3) and its changes were measured by flow cytometer.
Phosphorus determination method and spectrophotometry were used to measure the Na'-K'-ATPase activity of
Hep-2 cells membrane after PIV-1 infection. Hep-2 cells membrane phospholipids were fluorescent labeled
with NBD-C6-HPC and membrane fluidity was measured by confocal scanning laser microscope. The result
demonstrated that post PIV-1 infection membrane potential decreased significantly and the membrane was in a
state of hyperpolarization, Na'-K'-ATPase activity increased significantly and membrane fluidity decreased
significantly. There was no apparent interfere effect of TFSB on the changes of membrane potential and
Na'-K'-ATPase activity after PIV-1 infection, while membrane fluidity improved significantly. It was indicated
that the cytology mechanism of PIV-1 infection might be related to membrane hyperpolarization, Na'-K'-ATPase
activity increase and membrane fluidity decrease. TFSB can improve membrane fluidity and prevent the
infection by protecting the cell membrane. But it is possible that the anti-PIV-1 mechanisms of TFSB had
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nothing to do with membrane potential and Na'-K'-ATPase activity.
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(3 mgmL™") AFEJS, PIV-1 YL 1 9¢ 0 5 )% 50
BEXT IR LU T 2 e, U W F A R N XS
PIV-1 84 i 5 v A7 1R 6 21 bR 2 T Bl F 4
(F 1 RE 1),

Table 1 Effect of TFSB on the changes of membrane potential
after PIV-1 attachment

Group Fluorescence intensity
Normal control 55.31+3.15
PIV-1 control 42.81 £5.65°
TFSB control 48.17 £ 6.61
TFSB-PIV-1 42.67 +2.60
n=6, X+s. P<0.05vsnormal control group
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Figure 1 The relative fluorescence intensity of Hep-2 cells
membrane potential which treated with TFSB (3 mg-mL ") after
PIV-1 infection
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5 Hep-2 4HBEFE R BN

Table 2 Effect of TFSB on the Na'-K'-ATPase activity of host
cells membrane after PIV-1 infection

Na'-K'-ATPase activity/

Group umol Pi-mg™" (protein)h™

Normal control 5.37+1.23
PIV-1 control 11.01 =3.93"
TFSB control 6.63 £1.38
TFSB-PIV-1 14.85 +4.30

n=6, X+s. P<0.05vsnormal control group

Table 3 Effect of TFSB on Hep-2 membrane phospholipid
mobility after PIV-1 infection

Diffusion coefficient/

Group em?s™ (x10°) Recovery/%
Normal control 1.10 £ 0.34 72.66
PIV-1 control 0.41=0.15" 19.85
TFSB control 0.73 +£0.10 54.56
TFSB-PIV-1 0.54+£0.10 42.21
n=6, X+s. P<0.05vsnormal control group
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Figure 2 The curve of Hep-2 cells membrane phospholipid mobility. A: Normal control; B: PIV-1 control; C: TFSB control; D:

TFSB-PIV-1
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