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Estimated economic lost &35t E

O USA E[E
— USD 560-663 million/year, USD 121/sow

5.6-6.6{43ETT/SE, 121357/

O Europe ERM
— EURO 126/sow 126BX7T/LE35&

0 china AE
— About 35-37 million sows 7#£3500-3700)5 3L E5&

— USD 3.5-3.7 billion/year (USA 100/sow)
35-37{Z3ETT/5F (1003E5T/3LE33)

[1] Neumann et al., ] Am Vet Med Assoc 2005
[2] Holtkamp et al., J Swine Health Prod 2013
[3] Nieuwenhuis et al., Vet Rec 2012



2. Challenge on PRRS control
EH R ERI B

Current control strategies on PRRS X giHIiEEfEphi= S0
— Vaccination EEIEH
— Control secondary bacterial infection 154l & 4% A& ke
— Exposure to PRRSV: serum inoculation, contact with infected pigs 3Jll{t,
— Herd depopulation and repopulation ;SFRPEIEIEES. SJEFAIEIEES
— Test, removal and herd closure &M, E;XFNFIEF
—  Anti-PRRSV drugs? Infms =547

So far, no single ‘sovereign remedy’ has been found for PRRS.

ESEBNERHBRNN "RAWE" |

Zhou & Yang. Virus Res 2010



Challenge on PRRS control
B fRphiEaHkik

~ High diversity of PRRSV caused by frequent mutation and recombination J&
S ZERSEH, HisHhkELAS
- Immunosuppressive and secondary infections SaJZ Il 5 4% & Rk

~ Uncertainty of the efficacy and safety of PRRS vaccines 2 B Z £ [£F1B W E
BATRRE

~ Lack of anti-PRRSV drugs TRZ= B PHiaza%
- Slow progress on PRRS eradication programs in farms and regions &5 X

Bt REE



3. Anti-viral approaches against PRRSv

— Virus entry blockers jE&={= )\ HER

— MicroRNAs and antisense RNA based strategy /J\RNAF[1 5z S RNA
— PRRSv neutralizing targets fsFRFIEE{i

— Immune stimulators FIEiEGER

— Herbal extracts and chemical compounds {E¥JI2E2FIL S

— Antibiotic macrolides (tilmicosin and tylvalosin) XM AEEZEMEE=E(EH
EENFEDLEE)

Du et al., Trends Microbiol 2017



Antibiotic macrolides
RKIAAEELEMEER

~  belong to protein synthesis inhibitors &5 H &S pLHDEIF

— used to treat infections caused by Gram-positive bacteria and limited Gram-
negatives, and some respiratory tract and soft-tissue infections. FEZHFE=FE

PHIEEFIER D E=ECFBERERAYaTT, SRFFIREFNIRAELAIRE,
- have broad immune-modulating & anti-inflammation properties | izBIS2ERET
Fln&iE S

- accumulate with high affinity in phagocytes and has been shown to! z .

reach intracellular concentrations up to 500 times greater than

systemic levels. W EIEHRERESFMOMESREEE,
o LAEEI MZ5RE Y5006,



Tylvalosin: anti-PRRSv effect?
FhEEREHR?

~ the third-generation macrolides. S8 ={CAIRAEESEMES
~ broader antibacterial spectrum, lower toxicity. BB &, HS[H(E

—  PRRSv is an immune dysregulatory disease, and mainly replicates in

macrophages. IEHim=REIDHEIEERE, meEEXEEMrEfhEE

- Tylvalosin: anti-PRRSv effect? $iisE HEma{EM?
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tylvalosin (acetylisovaleryl tylosin tartrate)

tylosin derivatives FeRE=GTEY FhEE(AAERIMRXBREREE)

FEE N, Cheimicsld Strastaste of Bk, rySvilessn (Tyll S84 nlmiis ety i WX s Byl



3.1 in vitro experiments

[0 Cytotoxicity of tylvalosin Z= E=RIMRES %
O Inhibition of PRRSV replication = 5 E=PEIPRRSVEHI

O Inhibition of PRRSV-induced inflammation Z= 5 E=DHlIPRRSViESAY
RAERM




:}E’T;\ -
sbacl

Science-driven

Cytotoxicity of tylvalosin
RHERBAREEY
O

MTT assay on Marc-145 cells

Cell Viability (%)
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Tylvalosin concentration (ug/ml)
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Cytotoxicity of tylvalosin from different sources
A ERIER R EAZENAEZERE

Tylvalosin

Opg/ml 2Zpg/ml 10pg/ml S0pg/ml




Cytotoxicity of tylvalosin from different sources
NERIERIZRA E’\Jéﬂiﬂﬂﬁ'ﬁﬂﬂ
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Cytotoxicity of tylvalosin from different sources
A ERIER R EAZENAEZERE

Cell apoptosis
)

Caspase-3
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7.868
10.631

21.100

35.029

Why different?
AL HREHREETRRE?

L 85.41% 85.07%

2 0.66% 1.25%
0.29%% 0.28%
1.40%% 1.23%0

0.20%%

0.16%0
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Inhibition of PRRSV replication
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Inhibition of PRRSV-induced inflammation
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Inhibition PRRSV-induced NF-uB activity
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Inhibition of PRRSV-induced inflammation
&= HERINFIPRRSVIES IR IER M

Inhibition PRRSV-induced cytokines
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3.2 animal experiments
RBAERRE

______________________________________________________ ©

- Tylvalosin (5mg/kg B
- Rectal temperature
* Weight—D1,D7
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Reduce body temperature
HFHERHA S

=
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Decrease body weight loss
3=k EXES

Body weight (kg) Average body Average body
Group weight gain before weight gain
DO D7 D12 D17 challenge whole trial period
JXAl-like 5.15 6.20 6.66 6.65 0.15 0.37
JXAl-like+Tylvalosin 5.59 7.40 7.74 9.21 0.25 0.64
NADC30-like 4.94 6.03 7.31 7.01 0.16 0.42
NADC30-like+Tylvalosin 5.75 7.38 8.96 8.60 0.23 0.55

Mock 5.68 6.97 9.08 9.81 0.18 0.85




Decrease lung lesion
Az B 4

JXA1-like+Tylvalosin NADC30-like NADC30-like +Tylvalosin




Reduce PRRS virus load in the blood
F&{R PRRSI% 2 [N iE

Viral RNA distribution of pigs
inoculated with PRRSYV
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Reduce PRRS virus load in different tissues
PR REL PR EYE

Viral RNA distribution of pigs
inoculated with PRRSV
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Recent progress on the anti-inflammatory mechanism of tylvalosin <%
FHAFRRENFNRIEMRHER

a frmﬁers ORIGINAL RESEARCH
’ — . published: 11 Agrl 2018
in Veterinary Science doi 0338 vets S0 1 DIGD0ST

Anti-Inflammatory Benefits

of Antibiotics: Tylvalosin Induces
Apoptosis of Porcine Neutrophils
and Macrophages, Promotes
Efferocytosis, and Inhibits
Pro-Inflammatory CXCL-8, IL1«,

and LTB4 Production, While Inducing
the Release of Pro-Resolving Lipoxin
A, and Resolvin D1

Ruth Moges™", Dimitri Desmonts De Lamache™, Saman Sajedy’, Bernard S. Renaux 3,
Moriey D. Hollenberg®:, Gregory Muench?*, Elizabeth M. Abbott® and Andre G. Buret'2*

' Department of Bickogical Sciances, University of Calgary, Calgary; AB, Canada, * Inflammation Research MNefwork, Uiniversity
of Calgary, Calgary, AB, Canada, ¥ Dopartmant of Physiology and Phanmacology, Univarsify of Calgary, Calgary, AB, Canada,
* University of Calgarny: Wefarinary Medicine, University of Calgary, Calgary, AB, Canada, SBC00 Animal Health, London,

Uinited Fingdom
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Take home message
IN_ &5

O Tylvalosin can inhibit PRRSV replication in vitro and reduce virus load in

infected pigs. RO ERILIEMFAIMNIHIEEEHBHSIISH], PRERREE
PRYESHE.

O Tylvalosin can relieve PRRSV-induced inflammation and lung lesion. E- Y alss]

SUANEREHRHRSRERSERIRE RMAIbR.

O Tylvalosin is a promising player on the control of PRRS, a globally spread pig

pandemic. RRHEEE NI IEHEMBIEAIFMERE,
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