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In vitro and in vivo anti-influenza virus activity of ribavirin injection
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Abstract: Ribavirin is a broad-spectrum inhibitor against several unrelated DNA or RNA viruses in vitro and
in vivo. In this paper the in vitro and in vivo study of anti-influenza virus activity of ribavirin (RBV) injection
had been reported. The in vitro antiviral activity of ribavirin injection against influenza virus A and B was
studied by CPE. The in vivo protective action of ribavirin injection against influenza A/FM/1/47(HIN1) mouse
adapted strain infected mouse was studied with mouse model. The results showed ribavirin injection has strong

inhibitory activity against 7 virus strains tested in vitro. Ribavirin injection could significantly increase virus

infected mouse survival rate and survival days and improve lung pathogen and lung index.
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Table 1 Cytopathic effect of ribavirin (RBV) injection on
MDCK cells
Drug Initial dose/ugrmL™"  TCso/ugmL™"  TCo/ugmL™"
RBV injection 20 000 4 648.5 +£525.6 2500.0
Oseltamivir 2 000 1388.0 +128.0 500.0

TCsp: 50% Toxicity concentration; TCy: The maximum concentration
with no toxicity

Table 2 In vitro anti-influenza virus A and B activities of
ribavirin (RBV) injection studied by cytopathic effect (CPE)

Virus strain Drug ICs/ugmL™" SI
A/Guangdong RBYV injection 1.49 +£0.09 3119.8
Luohu/219/2006 Oseltamivir 5.34+0091 259.9
A/Jifang/15/90 RBV injection 0.58 £0.05 8014.7
Oseltamivir 425+0.34 326.6
A/Jiangxi RBYV injection 2.66+0.16 1747.6
Donghu/312/2006 Oseltamivir 0.29 +£0.02 4786.2
A/Hanfang/359/95 RBYV injection 1.67+0.10 2783.5
Oseltamivir 1.16 +£0.09 1196.6
A/Yuefang/243/72 RBYV injection 28.94 £2.31 160.6
Oseltamivir 0.09 +0.00 154222
B/Jifang/13/97 RBV injection 169.8 +13.58 27.4
Oseltamivir >500 -
B/Shenzhen/155/2005  RBV injection 2.32+0.18 2003.7
Oseltamivir 1704 +0 8.1

“=: No antiviral activity at the maximum concentration with no
toxicity; ICsp: 50% Inhibitory concentration; SI: Selected Index,
SI = TCso/ IC50
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Table 3 Therapeutic effect of ribavirin (RBV) injection on influenza virus FM1 infected mice (n = 10, Xx +£s)

Infectious dose Group Dose/mgkg ' Death /Total Survival prevention/% Survivor time/d Life lengthen/%
229 LDso RBV injection 50 1/10 90** 13.3+£2.2** 121.7
25 2/10 80** 12.5+3.2** 108.3
Oseltamivir 20 7/10 30 10.0 £2.9** 66.7
10 6/10 40 102 +3.4** 70.0
Virus control 10/10 6.0+ 1.2
Mock infected control 0/10 14.0+0.0
1000 LDsp RBYV injection 50 3/10 70** 12.0 £ 3.6** 103.4
25 7/10 30 10.4 £3.0** 76.3
12.5 9/10 10 7.0+£29 18.6
Oseltamivir 80 4/10 60** 123+£2.5** 108.5
40 10/10 0 72+1.2 22.0
Virus control 10/10 59+1.0
Mock infected control 0/10 14.0+0.0
22.5 LDs RBYV injection 50 0/10 100** 14.0 £ 0.0** 100
Oseltamivir 40 0/10 100** 14.0 £ 0.0** 100
Virus control 10/10 7.0+ 0.8
Mock infected control 0/10 14.0£0.0

Mean day of survivor compared to the virus control group by Kaplan-Meier Stat, **P < 0.01; survival prevention compared to the virus

control group by x* Stat, **P < 0.01
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Table 4 Therapeutic effect of ribavirin (RBV) injection on lung index and lung pathogen of influenza virus FM1 infected mice (n =8, X +s)

Infectious dose Group Dose/mg-kg™ Lung score Mean lung index (x10%) Mean lung index inhibition/ %
1000LDsg RBV injection 50 0.6** 1.34 +0.2** 26.0
Oseltamivir 80 0.6** 138 £ 0.1** 238
Virus control 2.2 1.81+0.3
Mock infected control 0.0** 0.85+0.1**
22.5LDsy RBYV injection 50 0.5** 1.20 + 0.25%* 36.2
Oseltamivir 40 0.8** 1.31+0.08*%* 30.3
Virus control 2.6 1.88 +0.54
Mock infected control 0.0** 0.87 £ 0.10**

Lung scores compared to the virus control group by Ridit Test, **P < 0.01; Mean lung index compared to the virus control group by

t-Test, **P < 0.01
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Table 5 Therapeutic effect of ribavirin (RBV) injection on lung
virus titre of influenza virus FM1 infected mice (n =6, X *s)

Group Dose/mg-kg’l Virus titre [~log(TCIDs)]
RBV injection 50 2.62+£0.75*
Oseltamivir 80 2.35+0.54*
Virus control 4.89 +0.69
Mock infected control 0.00 + 0.00*

Virus titre compared to the virus control group by #-Test, *P<0.05
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