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The Main Challenges of the pig industry

» Disease

» High Cost

» Location of Farm

» Outmode Facilities

» High Animal Density

» Government Regulations -
» Shortage of Professional Man Power = . &
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Correct diagnosis 1s the first step for disease
control and treatment

Pathology 1s the basis of disease diagnosis
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Comparison the Different Diagnostic Methods

Advantage Disadvantage

Pathogen
isolation

Molecular 1.
diagnosis 2.

3.
Serology 1.
2.
Pathology 1.
2.
3.
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1. Identify the causative agent

Fast
High sensitivity
High specificity

High specificity

Suitable for evaluating the efficacy
of immunization and the infection
status

Fast (Gross pathology)
Identify the characteristic lesions

Differential diagnosis for possible
etiology

1.
2.

High time consumption
High contamination rate

High construction and maintence
cost

Strict environmental control
needed

Not link to causative agent directly

Limited application in early
infection
Commercialized kit are limited

Long term training needed
Some lesions are not distinctive
for specific pathogen
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What is this disease ?
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Source: Ernie's Slides: G, contributed by Ernest Sanford




Pattern of pneumonia and lung lesions







Science-driven solutions

Fig. 9-52  Interstitial pneumonia, lung, feeder pig. A, The lung is heavy, pale, and rubbery

in texture. It also has prominent costal (rib) imprints (arrows), a result of hypercellularity of the o
interstitium and the failure of the lungs to cullapse when the thorax was opened. B, Transverse ~ “SGe&
section. The pulmonary parenchyma has a “meaty” appearance and some edema, but no ____ 4.";::
exudate is present in airways or on the pleural surface. This type of lung change in pigs is highly 52 : i,
suggestive of a viral pneumonia. (A and B, Courtesy Dr. A. Lopez, Atlantic Veterinary College.) M :.- S
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Differenciated the Duration of Disease
---Acute or Chronic ?

— o 3‘ - — 0 3\ ; — o !‘ ; — o _\3\ ; — 5]
T e e ) e

—






Case 1
Sow: 800 heads

Full-line production system

Suddenly death of grower and finished
pigs 1n a short duration and high
mortality. Cyanosis could found 1n

every dead pig.

No medicinal feed addition in this
period.
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= Erysipelas ?
e PP 7

e Salmonellosis
B
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Emergency treatment

* Ceftiofur 1.v. for the pigs in the same pen
with no symptom/Feed additive Tilmicosin
with 2 kg/Ton

* Separate sick animals for treatment

* Disinfect the pen and surrounding area




The efficacy of antibiotics against 40 strains of
Atinobacillus pleuropneumoniae

Tilmicosin 91.7
Ceftiofur 90.0
Florfenicol 87.5
Cephalothin 87.5
Enrofloxacin 83.3
Lincomycin/Spectinomycin 67.5
Flumequine 50.0
Gentamicin 39.5
Amoxicillin 32.5
Doxycycline 27.5
Ampicillin 26.3

15.0
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55 6] M 3R 106-658 - #ET Bk A H R 106/04/04
da AR R REAL Actinobacillus pleuropneumaoniae fEEXHEDHE - 1060408
Wi £ M AT E (pg) L1814
Trimethoprim/Sulfamethoxazole 25 5
Lincomyein/Spectinomycin 109 5
Amaoxicillin 2% R
Ampicillin 10 R
Enrafloxacin 5 5
Flumequing 30 8
Cephalexin in I
Cephalntb,m AV F——~ W 5
Ceftiofur A TN @) 5
Doxyeycline : 30 R
Oxytetracycline 30 R
Florfenicol an R
Gentamicin 10 R e,
Spiramycin 100 R .
Tilmicosin 15 s N
Streptomycin 10 R s
Kanamycin kL R mi.____ _ = -
Apramycin 40 R 3 = ;
Colistin Sulphate 1 = _ g " . 7; 1""_: %
L% AT LR RO = S Susceptible s EoRE) pe ' e e e . =




Follow up

» Good results for controlling the outbreak
by using antibiotics

» App vaccine were recommended for
application in the farm
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Outbreak again
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Porcine circovirus type 2 (PCV2) oo 2.06=10° gPCR
Haemophilus parasuis i B A L - PCR
Actinobacillus pleuropneumaoniae v Bl AR AL + PCR
Mycaplasma kyorhinis (Mhr) o + gPCR
Mycoplasma hyopneumaniae (Mhp) Bk B — gPCR

e iR 0 WA copiesiul
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PCV?2 viral load and specific antibody detection

12 30 iy i B SP Titer | 16 30 iyl B S Titer | #if
12w-1 2.51 6320 + 16w-1 0.17 332 —
12w-2 1.42 3366 + 16w-2 0.05 86 —
12w-3 2,00 4925 + 16w-3 0.08 146 —
12w-4 2.42 6068 + 16w-4 0.18 345 -
12w-5 2.41 6050 - 16w-5 0.0% 171 —
12w-6 1.27 2983 + 16w-6 0.09 161 -
12w-7 2.44 6113 + 16w-7 0.11 202 -
12w-8 1.33 3150 + 16w-8 0.96 2203 +
12w-9 2,22 5525 + 16w-9 0.79 1767 +
12w-10 1.01 2330 |+ 16w-10 0.10 176 -
FH 1.90 + 0.58 4684 + 1557 MR 0.26 £ 0.33 559 + 763
Hit# 100%: Hit® 20%
[ PCV2 Quantity (coples(xL) L1 PCV2 Quantity (copiesul)
- 32107 16W-1 4. 2108
o 16W-2 4.8:10°F
1] 16W-3 1.4x10"
.41 16W-4 63107
53«10 16W-5 310" :
i} 16W-6 33 %‘L%l .
230" 16W-7 0 -
0 16WS 47210 b
7.5x10" 16W-9 7.9x10" E, !::Fk =
] 6.2x10°
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» Replace with another PCV2 vaccine !

» Optimize the vaccination process
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PCY2 ELISA POV
12 AMAR P Titer T 4PCR
12w-1 Ala 8137 + 1]
12w-2 L.14 2649 r 0
12w-3 1.78 4339 + 0
12w-4 244 6137 + 0
12w-5 256 6468 n 0
12w-6 229 5703 + 0
12w-7 2. 4957 e 1]
12w-8 2.64 6690 + 0
12w-9 2.60 Egr s S 0
12w-10 284 7231 + 0
P 235 +0.58 5868 + 1254 e
[ g E 100% 05
16 M43 PCV2 ELISA PCV2
SIP [Tty T gPCR
16w-1 2.63 6657 + 0
16w-2 146 3487 + 0
16w-3 2.76 7024 +
16w-4 2.33 5H18 -
16w-5 .77 4307 +
16w-6 261 6601 -
16w-7 1.96 4800 +
16w-8 202 4989 T
A
+

PCV?2 viral load and specific antibody detection

Mar. 29, 2018




Case 2

Nursery pigs with fever and sudden paralysis.

Morbidity around 5% and unresponsive to
antibiotic treatment.

Mortality reach 40% after clinical signs displgl__y__ed.
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Differential Diagnosis

» Suppurative meningoencephalitis
o Streptococcus suis
o Heamophillus parasuis
o Mycoplasma hyorhinis
o Others

» Non-suppurative meningoencephalitis
» Pseudorabies
o Classical swine fever

» Encephalomyocarditis virus infection
o Others
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Suppurative Meningoencephalitis
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Treatment

Suppurative Non-Suppurative
Meningoencephalitis Meningoencephalitis
» Bacteria Isolation » Pathological Differential
» Molecular Detection Diagnosis

» Antibiotic Treatment + Molecular detection

» Immunization immediately
















Current diagnostic tools are time-consuming
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The COVID-19 infected case number 1n a ship i}

100

(Wikipedia, 2020/2/19) =8
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The properties of a new diagnostic
kit should include:

o Fast

» Precise

» Portable

» Quantifiable

» Price atfordable

+» Data shareable
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Newly Developed Biosensor system

A
* The sensor cells can be modified by antibodies or DNA
: ® (O probes
’ ’ i * The biosensor is capable of detecting the electronic signals
- R of both protein and DNA targets
Vv * An Handheld Device is already available

Sensing Area



cTnl Complex Protein Standard and PEDV RNA Detection

cTnl Complex protein standard PEDYV Lysate- Viral RNA Detection
35 25
3
2
< <
5 2 ) 1.5
2 %
5 1.5 1= ]
© 1 .é:‘)
05 . OS5
O - B 1 O ||
Blank—pH7 lag/mL—pH7 1fg/mL—pH7 1pg/mL—pH7 lng/rBL-pH7; Blank 1.5x 1005 1.5x 10”8

W 511 0.374633789 0.684008789 1.634692383 2.499572754 3.320544434  Chip Signal 013 113 206

PEDV Lysate (Copies/mL)
= The new developed biosensor has béenaused tordetect cTnl (Troponin I) protein in concentrations as
low as lag/mL.
= The Biosensor is also capable of detecting viral RNA(1.5 x 105 copies/mL) in Porcine Ep; demﬁ;
Diarrhea Virus (PEDV) Lysate Samples. ““ﬁ .
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Thanks for listening
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Questions ?
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