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Abstract: [ Objective ] To research the in vitro and in vivo anti-RSV activity of isoorientin isolated from the leaves of Lophatherum
gracile Brongn, a traditional Chinese medicine (TCM) used for the treatment of fever and inflammation, and the preliminary
mechanism of isoorientin against RSV infection. [Methods] MTT (3-[4,5-dimethylthiazol-2yl]-2, 5-diphenyl tetrazolium bromide)
assay was adopted to evaluate the cytotoxicity of isoorientin. The anti-RSV activity of isoorientin against A2 and Long strains was
investigated by plaque reduction assay. Plaque reduction assay was also performed to evaluate the inhibitory effect of isoorientin on the
extracellular and intracellular stages of RSV replication cycle, as well as the inhibitory effects of isoorientin on viral penetration.
Quantitative real-time PCR assay was conducted to determine mRNA expression of RSV proteins relating to RSV intracellular
replication. Male BALB/c mice of 3 week old were used to evaluate the anti-RSV activity of isoorientin in vivo. Mice were lightly
anesthetized with diethyl ether then intranasally challenged with RSV Long strain at 4th day after isoorientin treatment. Isoorientin was
continuously treated by intragastric administration for 3 days. The mice were sacrificed, and its lungs were removed, weighed and
fixed with methanol for H&E staining. The viral loads in the lungs were tested by plaque reduction assay. [ Results] Isoorientin could
dose-dependently inhibit the RSV-induced plaque formation on HEp-2 cells and the ICs, values against RSV A2 and Long strains were
(3.6 £ 0.8)pg/mL and (2.4 + 0.2) wg/mL, respectively, which were almost equal to that of ribavirin. But isoorientin showed lower
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cytotoxcity with much higher selectivity index (SI) values than that of ribavirin. The preliminary investigation on anti-RSV mechanism
showed that isoorientin mainly inhibited replication of RSV at the stage of intracellular, even though it slightly stopped RSV from
penetrating into the host infection at the stage of extracellular. Moreover, quantitative real-time PCR showed that the mRNA levels of
RSV F, P and L protein were inhibited by isoorientin treatment at different magnitudes. In the RSV infected mice, the levels of viral
loads and inflammatory response in lung tissues were reduced in the presence of isoorientin. [ Conclusions] Isoorientin isolated from the
leaves of Lophatherum gracile showed significant antiviral activity against RSV in vitro and in vivo. This compound could alleviate the

inflammation in the lungs caused by RSV infection. These effects may be attributed to its significant inhibition of mRNA expression of

RSV F, P and L at the stages of intracellular.
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Fig. 1 The structure of isoorientin
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£ 1 QPCR LIEH R RSV EEF1 GAPDH 5| #1575
Table 1 Primers used for the Real-Time PCR analysis of RSV amplicons and GAPDH

gene Primer sequence length/bp
L Forward 5'-CAGCCAAATCCAACCAACTT-3’ 219
Reverse 5'-AATTCCCTGCTCCTTCACCT-3'
P Forward 5'-AGAGATGCCATGGTTGGTTT-3' 190
Reverse 5'-TCCCTTCCAACAGGTTGTTC-3’
F Forward 5'-ACAACAGCAGCAAACAATCG-3' 236
Reverse 5'-ACGGCCTTGTTTGTGGATAG-3’
GAPDH Forward 5'-CCCACTCCTCCACCTTTGAC-3’ 182
Reverse 5'-TCTTCCTCTTGTGCTCTTGC-3’ (intron spanning 286)
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Table 2 Cytotoxicity and Anti—-RSV Activity of Isoorientin®

(x+s,n=3)

Cytotoxicity RSV LONG strain RSV A, strain
Compounds —_—
CCs/ (pg/mL) 1Csy/ (pg/mL) SI 1Cs/ (pg/mL) SI
Ribavirin 30.3+4.9 1.4+0.1 21.6 + 1.8 2.1+0.1 14.4+1.3
Isoorientin 430.0 +42.9 24+0.2 179.2 £ 1.5% 3.6 +0.8 119.4 £2.8%

These values represent the means (pg/mL) =+ SD of three independent experiments; CCs, was evaluated by MTT assay; 1Cs, was detected by

Plaque reduction assay with RSV strains at 100TCIDs; SI value equals CCs/ICs; Ribavirin, was used as the positive control. 1) P < 0.01 vs ribavirin

group.
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The plaque inhibition was calculated in this method: [ (mean number of plaques in virus control) (mean number of plaques in sample)/(mean

number of plaques in virus control) ] x 100%, values are the means + SD(n =3).1)P < 0.05, 2)P< 0.01, 3)P < 0.001 vs virus control.
B2 JRIEEH (A) MABFEM (B) #1 RSV ZRERHLIWER
Fig.2 The effects of isoorientin (A) and ribavirin (B) against RSV by plaque reduction assay
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Fig.3 The inhibitory effects of various concentrations of

isoorientin against RSV different infection phases
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The plaque inhibition was calculated in this method; [ (mean number of plaques in virus control) (mean number of plaques in sample)/(mean

number of plaques in virus control ) ] x 100%, values are the means = SD(n =3). 1)P < 0.01, 2)P < 0.001 vs virus control.
B4 RIFEEMAEEHRIFEFZWMHM(A)FNFN(B) X

Fig.4 Effect of isoorientin and ribavirin on RSV attachment to host cells (A) or penetration into host cells (B)
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Values are the mean = SD (n =3). 1)P < 0.05, 2)P < 0.01 vs

virus control.
5 RITEHIT RSV F.P.L mRNA RiZH#
Fig.5 The effects of isoorientin on the mRNA expression
levels of RSV F&P&L proteins
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Fig.6 Effects of isoorientin on viral loads in the lung

tissues of RSV—infected mice
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