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Antivirals and epizootic 

infections: Classical 

Swine Fever Virus 

as a Proof-of-Concept

Madrid, July 13th 2010

Robert Vrancken

New generation researchers in pig viral diseases: 

Building Bridges from labs to policy and the farm.

ÅStamping-out and pre-emptive eradication

Control Measures

+

ÅVaccination

ǅConventional vaccines: attenuated

Åno DIVA

ǅE2-subunit vaccine

ÅVariability in efficacy (óimmunity gapô) and diagnostics

Ą 10-14 days until full protection

Need for alternatives

Control Measures Antiviral drugs

Some examples of antiviral drugs in human medicine

HSV-1/2HBV

HIVHCV

Flu

CMV

Beer et al., 2007
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Åin vitro study of anti-CSFV activity of new 

classes of Pestivirus inhibitors and determine 

mechanism of action

Åin vivo efficacy-study in CSFV-infected pigs

Åeffect on virus transmission between 

treated/infected and untreated/naïve animals

Objectives

Åin vitro study of anti-CSFV activity of new 

classes of Pestivirus inhibitors and determine 

mechanism of action

Åin vivo efficacy-study in CSFV-infected pigs

Åeffect on virus transmission between 

treated/infected and untreated/naïve animals

Objectives

Initially discovered as inhibitors of BVDV replication 

as a surrogate for HCV (Paeshuyse et al., 2006)

~ 400 compounds

Imidazopyridines: a link to human medicine

1. Immunoperoxidase assay.

In vitro assays

2. Real-time RT-PCR

wash

PK1 5 cells Infect

Alfort 187

100 TCID 50/ 1hr

Serial dilution compounds

3 days @ 37 °C

Detection

EC50

ÅMore sensitive method

ÅQuantitative

In vitro anti-CSFV activity of imidazopyridines
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BPIP

BPIP inhibits CSFV replication in 

a dose dependent manner
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NS5B

Specific interaction with finger 

domain T259

Mechanism of action

Åin vitro study of anti-CSFV activity of new 

classes of Pestivirus inhibitors and determine 

mechanism of action

Åin vivo efficacy-study in CSFV-infected pigs

Åeffect on virus transmission between 

treated/infected and untreated/naïve animals

Objectives

In vivo efficacy in CSFV infected pigs

ÅExperimental set-up:

N
N

NBr

N
N

NBr

T: 15 days @ 75 mg/kg/day

I: CSFV Wingene

ÅBlood sampled every 2-3 days

- Leukocyte count

- Virus isolation

- Real-time RT-PCR

BPIP-treated animals recover from leucopenia
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1000-fold decrease

In vivo efficacy in CSFV infected pigs

- Long vireamia

- 2 pigs euthanized

Untreated:

BPIP-treated:

- Short transient viraemia

BPIP-treated vs. Untreated

Significant lower virus titres

(p=0.00005)
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BPIP-treated animals have a sign. lower genome load
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Summary in vivo efficacy

A treatment with BPIP can:

Reduce period of viraemia

Significantly lower virus (genome) load

+

Effect of BPIP on infectivity of CSFV infected pigs?

Effect on viral transmission

ÅExperimental set-up:

N
N

NBr

15 days @ 

75 mg/kg/day

ÅBlood sampled every 2-3 days

- Virus isolation

- Real-time RT-PCR
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Sentinels in contact with:

Effect on viral transmission

- Untreated pigs:
All (4/4) positive

- BPIP - treated pigs:
2/4 remain negative

Untreated Ÿ sentinels

Å Transmission to all 4 sentinels

Å Long vireamia in sentinels

BPIP-treated Ÿ sentinels

Å Transmission to 1 out of 4
sentinels

Å Second VI+ sentinel as result of

transmission from first VI+

sentinel ?
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BPIP significantly reduces the viral genome load
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Summary virus transmission

A treatment with BPIP results in:

A tendency towards the reduction of virus transmission

Significantly reduce virus genome load

+

Å A novel class of compounds characterised 

displaying potent anti-pestivirus inhibition

Å Interacting with NS5B (RdRp)

Å Achieved proof-of-concept for the reduction of 

the in vivo replication of CSFV in infected pigs

Å Tendency towards reduction of virus 

transmission

General conclusions
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Å Current and future research projects: 

ï Optimization of efficacy

ï Validation of efficacy and reduction of transmission

ï Impact on food safety

Perspectives Perspectives

Å Could serve as a model for other epizootic 

dieseases for which:

- no control strategies available

- vaccine efficacy not sufficient

e.g. African swine fever virus

e.g. African horse sickness virus

Perspectives

Acivlovir (ACV) 84,00 ± 34,67 Ó100 ± 0,00 Ó1,19  9

Cyclohexenyl guanine (CHeG) 8,00 ± 19,87 14,67 ± 24,00 1.83  8

Adefovir (PMEA) 33,33 ± 30,37 Ó100 ± 0,00 Ó 3  7

PMEDAP 3,36 ± 6,95 Ó100 ± 20,00 Ó 29,76  6

(S)-HPMPA 0,11 ± 0,18 73,33 ± 20,00 654.76 1

(S)-HPMPDAP 0,54 ± 0,99 60,00 ± 23,09 110.29 3

(R)-HPMPO-DAPy 0,14 ± 0,21 73,33 ± 0,00 528.85 2

Cidofovir (HPMPC) 2,40 ± 5,80 Ó100 ± 23,09 Ó 41.67 4

c-cidofovir (cHPMPC) 2,80  ± 4,44 Ó100 ± 20,00 Ó 35,71 5

Ranking

 Nucleoside analogue 

 Nucleotide analogue 

Class Compound

Vero/Lisbon60

EC50 (µg/ml) CC50  (µg/ml) SI

African swine fever virus

Work package 5.4: Antivirals
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Viruses Institutes

CISA-INIA

DTU-VET
CIRAD

VAR
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J-C. Rault What will 

happen to 
me when I 

get sick?

Will they 

treat me?

Will they 

kill me?

or

Judge Dredd, authored by Andrew Cartmel


