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1) Lesion monitoring  seromonitoring Sample
guideline
o Sample population
o Individual animal sample

o Sample size literature review guideline

2) Monitoring
o PigMon Slaughter Surveillance Procedures
Sarcoptic mange, Ascaris liver spots, Pneumonia, Pleurisy,
Pericarditis, Peritonitis, Pleuropneumonia, lleitis, Atrophic rhinitis
lesion monitoring

o Seromonitoring system

Aujeszky's disease, PRRS, Hog cholera, Swine influenza, Porcine
parvovirus, Porcine myocarditis virus, Japanese B encephalitis,
Mycoplasma hyopneumoniae, Actinobacillus pleuropneumoniae,
Atrophic rhinitis, Swine brucellosis, T oxoplasmosis

seromonitoring system

3) Lesion Monitoring Procedures
0 PigMon Slaughter Check
disease surveillance
o slaughter check
o slaughter
check
4) seromonitoring

Aujeszky's disease, PRRS, Hog cholera, Swine influenza, Porcine parvovirus,



Porcine myocarditis virus, Japanese B encephalitis, Mycoplasma hyopneumoniae,
Actinobacillus pleuropneumoniae, Atrophic rhinitis, Swine brucellosis,

T oxoplasmosis seromonitoring

1) slaughter check
8 lesion monitoring

lesion monitoring

2) slaughter check

3) antibiogram profiling
4) seromonitoring

5) seromonitoring

6) ( ) viral agent
7 salmonella

8) Slaughter check

1) PigMon Slaughter Check Program
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(2)

(3) ( : ) quality control
(4) feedback
(5) ,
1
( ), (liver ascaris spot),
1 1 1 1 1 1 9
(endemic chronic infection)
2 Cannon  Ro0e(1982)
10% endemic disease
100~3000 25~28
95% ( 2 ).
PigMon Slaughter Check
?



. Slaughter lesion
, healing
3

program

1. PigMon Slaughter Check

?

slaughter check

feed back

Conditions(Lesions) Monitored

Severity Scored

Atrophic rhinitis
Mycoplasma pneumonia*
Pleuritis

Pericarditis

Peritonitis
Pleuropneumonia

Grade 0 ~5
%(Active, Chronic)
P1, P2

Positive, Negative
Positive, Negative
Positive, Negative

Liver white spots Grade 0~3
lleal thickening Positive, Negative
Papular dermatitis Grade 0~3
* Enzootic Pneumonia
2. Sample size

Pre- slaughter

Percentage of Diseased Animals in Population

, 5% 10% 20%
Population* 90%a  95%a  90%a  95%a  90%a  95%a
100 36 44 20 25 10 13
125 38 47 20 25 10 13
150 39 48 20 26 10 13
175 39 49 21 26 10 13
200 40 50 21 26 10 13
250 41 52 21 27 10 13
300 42 53 21 27 10 13
450 43 55 22 28 10 13
650 43 56 22 28 10 13
750 44 56 22 28 10 13
3000 45 58 22 28 10 13

* Population within 16 weeks of slaughter

a Confidence Level

Adapted from Cannon and Roe(1982)
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Risk Population

Condition (Period before Reference
market)
'p\)ﬂn)éﬁ%ﬁ)(l)%si?a 8~16 weeks \?\sljgcl(l)l(gﬁ:a(r)\m e% Elr,enlggo;leGéyes et al,
Pleuritis 8~12 weeks Mousing, 1988
Atrophic rhinitis ~ 4~5 months Straw et al, 1986; Scheidt et al, 1990
Pleuropneumonia  10~12 weeks Pointon et al, 1992
Liver white spots 6~12 weeks Ericksen 1982; Bernardo et al, 1990
lleal thickening 4~6 weeks Rowland and Lawson, 1978
Sarcoptic mange <5 weeks Pointon et al, 1992
2) Slaughter Check Procedures
Slaughter check ( )

(1) Enzootic Pneumonia(Mycoplasma induced respiratory disease complex)

% %

(2) Pleuropneumonia(Actinobacillus )

lung diagram (pleuritis )
(3) Enzootic Pneumonia(Mycoplasma Pneumonia; MP) Pleuropneumonia
MP (active

lesion) (chronic lesion)



Active Lesions Chronic Lesions
o Confluent with normal lung or o Shrinkage of affected portion
swollen and/or interlobular fissures

0 Rounded edges to lobes 0 Sharp edges to lobes
0 Soft texture o Firm texture
o Pale color o Dark
0 Moist exudate in airways o Dry
0 Swollen lobes 0 Catarrhal exudate
o0 Edema 0 Scarring

(4) Pleuritis( , )

(D Adhesions

Grade 1 = adhesions between lung lobes

Grade 2

adhesions between lung lobes and thoracic wall,
pericardium, mediastinum

(& Pleuritis  lung lesion

N1 = between lobes, normal lung
P1 = between lobes, pneumonic lungs
N2 = lobe to ribs, heart or mediastinum, normal lungs
P2 = lobe to ribs, heart or mediastinum, pneumonic lungs
(5) Pericarditis( )
- presence/absence
(6) Peritonitis( )

- presence/absence

(7) lleitis( , )



(8) Ascaris liver lesions(Grade 0~2)
- liver white spot
- Grading of severity

Grade 0 = no lesions

Grade 1

less than 10 "milk spots"

Grade 2 = 10 or more "milk spots"
(9) Atrophic rhinitis(Grade 0~5)

Grade 0 Normal - The turbinates fill the nasal cavity and the

septum is symmetrically positioned and straight

Grade 1 Slight localized changes - Slight atrophy or abnormal

morphology confined to the ventral scroll of the ventral
turbinate

Grade 2 Mild atrophy - Obvious, but not extensive atrophy of

one or both ventral scrolls with dorsal scrolls essentially
normal or with slight degenerative changes

Grade 3 Moderate Changes - Moderate to marked atrophy of

ventral scrolls, usually with some involvement of the
dorsal scrolls

Grade 4 Marked changes - Marked atrophy of ventral and

dorsal scrolls. Fibrous replacement of ventral scrolls

Grade 5 Severe Changes - Complete loss of dorsal & ventral

scrolls
(10) Papular Dermaititis, case by case

(s : : ,
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3) Seromonitoring

(1)

5. Seromonitoring

Hog cholera virus
Aujeszky's disease virus
PRRS virus

Porcine parvovirus
Encephalomyocarditis virus
Japanese encephalitis virus
Swine influenza virus

M ycoplasma hyopneumoniae
Actinobacillus pleuropneumoniae
Bordetella bronchiseptica
Erysipelothrix rhusiopathiae
Brucella suis

Toxoplasma gondii

(2
Seromonitoring (1997)

6 il
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6. Seromonitoring

(PRV) (ELISA, gpl)
(PRRS) (IFA)
(HC) (NPLA)
(SIV) (HI test)
(PPV) (HI test)
(AR) (Agglutination test)

(Agglutination test)

(SEP) (ELISA)
(SE) (Growth agglutination test)
(Aujeszky's Disease, Pseudorabies)
: IDEXX ,
“HerdCheck Anti- PRV-gpl assay” ELISA kit

(Hog Cholera, HC)

(NPLA, Neutralizing Peroxidase- Linked Assay)
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(Porcine reproductive and respiratory syndrome,
PRRS)
Nidovirales, Arteriviridae PRRS
virus (IFA, Indirect Fluorescent Antibody
T est)

(Porcine parvovirus infection)

Porcine parvovirus

(HI, Hemagglutination Inhibition T est)

(Japanese encephalitis)

(HI, Hemagglutination inhibition test)

pH

(Encephalomyocarditis)
(HI,

Hemagglutination Inhibition test)
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(Swine influenza)

' SIN1 H3N2 2

(Atrophic rhinitis)

B. bronchiseptica ,

(Swine erysipelas)
Erysipelothrix rhusiopathiae
(Growth agglutination test)
(Mycoplasma pneumonia)
M ycoplasma hyopneumoniae ,
ELISA(Enzyme- linked immunosorbent assay)
sonicator , Sephacryl S-300
gel(Pharmacia) 100
(Brucellosis)
(Buffered plate agglutination test)
, Brucella abortus
0.5% crystal violet  brilliant

green

(T oxoplasmosis)

(1995)

(Toxoplasma gondii, RH strain)
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4) slaughter check endemic disease
slaughter check (lesion
monitoring) endemic disease
prevalence feed back
(1) (9 633 ) (7 403 )
47.6%(range 37.6%~65.6%)
70.7%(range 60.0%~73.8%) ,
mean pneumonic score 34 64
(p<0.02).

2 7.6%,
13.4% (p<0.01), pleuritis
10.6%, 15.4%

(©)] (% of more than
score  2) 382%(range  26.7%~53.3%), 47.2%(range
37.0%~59.5%) , mean rhinitis score 1.16, 1.49

(4) 7.0%(range

0.0%~28.9%), 14.4%(range 0.0~21.4%) ,

77.8%(2/9), 85.7%
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(5)

(6)

(7)

(8)

check 11 ( 6 ,
4 ) 72.7% (8
) 17.3%(range 10.0~25.0%)
G ) 4 )
272 100%

16.7%(range 6.7%~27.3%)
(275 ) (198 ) (35 )
473 Actinobacillus pleuropneumoniae 49
Pasteurella multocida 116 , Streptococcus suis 64 , Haemophilus
parasuis 13 Staphylococcus aureus 4 , Actinomyces
pyogenes 4 . Actinobacillus pleuropneumoniae
amoxacillin, ampicillin, ceftiofur, cephalothin, ciprofloxacin
, amikacin, erythromycin, kanamycin, lincomycin,
oxytetracycline, streptomycin  sulfadimethoxine, tylosin
. Pasteurella multocida amoxacillin,
ampicillin, ceftiofur, ciprofloxacin, penicillin G , amikacin,
lincomycin, oxytetracycline, sulfadimethoxine, streptomycin
Streptococcus suis amoxacillin, ampicillin, ceftiofur,
ciprofloxacin, enrofloxacin. penicillin G ,
amikacin, erythromycin, kanamycin, lincomycin, oxytetracycline,
tylosin
salmonella
16.2%(87/537)
, 7.1%~29.4% . 87

salmonella serotyping 84 (96.6%) ,

- 16 -



(9)

untypable 3 (3.4%) . 3 serotype

33.3%(3/9), 2 serotype 44.4%(4/9)

1 serotype 22.2%(2/9)
salmonella species serotypes S. typhimurium
10 serotypes , S. typhimurium

(42.5%), S. reading(17.2%), S. derby(10.3%), S. enteritidis (8.1%), S.
worthington(6.9%), S. meleagridis(3.4%), S. saintpaul(3.4%), S.

schwartzengrund(2.3%), S. california(1.2%) S. senftenberg(1.2%)

4 ) 1 )
slaughter check
4~6 2~3 ,
, , lung lesion score
Bl slaughter check
enzootic pneumonia 45.8%(11/24), % lung lesion score
2.5, pleuritis 8.3% control

enzootic pneumonia

346% % lung lesion score 15  pleuritis

3.8% . modern confined system
Bl B2 B4 Bl
700
B5
AIAO mean enzootic
pneumonia prevalence 40% ,
AIAO
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F1 enzootic pneumonia
73.3%(22/30), mean pneumonic score(% lung lesion) 6.7, gross
pleuropneumonic lesion 20.0%, pleuritis 23.3%

slaughter check

pleuropneumonia pleuritis

slaughter check

enzootic pneumonia, pleuropneumonia, pleuritis 73.3%,

20.0%, 23.3%

10 enzootic pneumonia, pleuropneumonia, pleuritis
64.0%, 8.0%, 8.0% mean
pneumonic score 6.7 54
slaughter check tool
5) seromonitoring
(1)
7 6
(2

- 18 -



3)

(4)

1)
2)
3)

4)

(

1966- 58 )

lesion monitoring

(‘97

)

prevalence
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Summary

Many of the diseases that affect grower-finisher pig performance and
productivity do not cause observable signs of disease. In severe cases, pigs
with pneumonia will look depressed, refuse to eat and develop an obvious
cough, but many pigs will perform poorly when suffering milder symptoms.
It can be difficult to distinguish these sub-clinically affected pigs from
healthy ones, yet their performance may significantly reduce piggery
profitability. Abattoir monitoring of a disease allows a more accurate
assessment of disease levels, by evaluating the lesions of disease and not the
signs. It is quick, reliable way of measuring the level of disease in a group
of pigs, and supplements on farm assessment such as death, daily feed
intake, growth rate and others.

The health status of pigs can be quantified during their most costly phase
of production, the grow/finish phase, by monitoring a range of organ
systems from a representative sample of pigs taken from the grow/finish
population. T hus monitoring of pathological conditions in slaughter pigs plays
an important role in providing an effective veterinary service to commercial
pig herds. The national slaughter surveillance schemes developed in
Scandinavia contributed significantly to the ongoing international trend away
from individual animal health management to a herd- and industry- based
approach.

The increasing intensification of production systems and rising social

pressures for assurances on animal welfare and product safety will likely
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make disease surveillance at slaughter an essential component of effective
pig herd health management. The primary objective of slaughter pig
monitoring has been to improve the diagnosis of subclinical diseases, so
action can be taken to decrease disease on a herd basis. Secondary
objectives have been to provide a cost effective mechanism for reducing
losses during growth and processing and to decrease the herd-to- herd
spread of diseases via the ongoing monitoring of breeding stock source
herds. Such surveillance schemes also have been aimed at minimizing the
use of antibiotics and reducing the risk of residues. Abattoir monitoring for
this purpose is now used in several countries and is an integral part of the
National Pig Herd Health Scheme in Scandinavian countries, many European
countries including Great Britain, Australia and North America.

This paper describes a similar slaughter pig monitoring scheme developed
in Korea and reports the results from the initial trials of operation. Pig
health monitoring can only provide a profile of diseases in finishing pigs.
The accuracy of interpreting results depends on how many pigs are
inspected. The number of pigs inspected in each batch is determined by the
size of the herd and is calculated so that at least one positive will be
detected if the disease is present in the herd at a prevalence of = 10%, and
so the within herd prevalence of disease can be estimated with an accuracy
of 10%(90% confidence level).

Gross lesions monitored in the present study include those conditions
commonly associated with economically significant subclinical herd infections:
pneumonia, pleurisy, pericarditis, peritonitis, pleuropneumonia, sarcoptic

mange, ascaris liver spots, ileitis, and atrophic rhinitis. The lesions and
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scoring systems used for conditions routinely monitored have been described
in some detail. The morphology of lesions monitored in the present study
has been described by Piointon et al.(1992) and Straw et al.(1986b); other
lesions were classified by criteria used in slaughter monitoring schemes
operating in Australia(Pointon et al., 1987). However, methods for conducting
the slaughter inspections need to be adapted to the chain speed and working
facilities at individual plants. A total of 1,036 slaughter pigs of which 633
pigs were from 9 breeders including Swine Testing Station and the
remaining 403 from 7 farrow-to-finish fattening herds were investigated
according to the slaughter check procedures established and the results
obtained are as follows.

No herds involved in the present study were free from enzootic pneumonic
lesions. The prevalence of enzootic pneumonia in breeders and fattening
farms were 47.6%, and 70.7%, respectively and mean pneumonic scores 3.4,
6.4, respectively. Typical pleuropneumonic lesions were detected from both
breeders and fatteners with the rate of 7.6% and 13.4%, respectively
indicating that the condition is prevalent throughout the industry. Incidence
of atrophic rhinitis was 38.2% for breeders and 47.2% for fatteners and mean
rhinitis score of 1.16 and 149 were recorded for breeders and fatteners,
respectively. Fourteen among 16(87.5%) herds had ascaris infestation and
72.7%(8/11 herds) of herds monitored had sarcoptic mange problems. As herd
prevalence increases so does the severity of lesions, some trials needed to
relate severity of pathology to performance. All of the herds investigated had
ileitis problems and mean herd prevalence of the condition was 16.7%(range

6.7~27,3%).
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Respiratory  pathogens such as  Actinobacillus  pleuropneumoniae,
Pasteurella multocida, Streptococcus suis, Haemophilus parasuis and
Actinomyces pyogenes were recovered from pneumonic lung of slaughter
pigs of almost all farms. Their antibiograms were investigated and forwarded
to producers for proper management of respiratory diseases of their own
farm. Salmonella organisms were isolated from mesenteric lymph nodes of
slaughter pigs with mean prevalence of 16.2%(range 7.1~29.4%) and the three
most frequently isolated serotypes in the order of frequency were S.
typhimurium, S. reading and S. derby.

A detailed report was forwarded to producers showing the prevalence of
each disease in the batch of pigs examined and the severity of the more
important conditions. The results of the previous inspection are compared so
that the effect of any management changes or treatments given could be
evaluated. A preliminary result with a limited trial indicated that herd health
could be improved by the proper implementation of control measures for
endemic diseases established according to slaughter check and seromonitoring
results, although further work is needed to prove the benefit of the health
scheme for the industry as a whole.

Swine sero- monitoring technique was successfully developed and this
technique in slaughter house provided invaluable information to understand
health status of the farm and for the disease control. Seven viral disease
and 5 bacterial diseases were selected for the standardization of the
sero- monitoring technique in the research.

Sero- monitoring provided very important clue for the identification of the

notifiable disease infected animals and their origin. Aujeszky's disease
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sero- positive pigs were identified in a slaughter house located in
Kyoungpook by ELISA test and subsequently these animals found to be
submitted from a swine farm in Kyounggi-do area. A contagious infectious
disease hog cholera virus infection considered to be the most important
disease to the swine industry in Korea and government launched eradication
program but sero- monitoring showed that this effort may not be successful
because of malpractice in vaccination and wide spread non-vaccinated
animals throughout the country. Data generated from sero- monitoring would
provide effective vaccination program and identification of the non-vaccinated
herd for the successful eradication program policy. We believe that
sero- monitoring result to many viral and bacterial disease include HC, ADV,
PRRSV, JEV, EMCV, PPV, TGEV, AR, P. multocida, APP, M ycoplasma,
and SE play a pivotal role for the improvement of the health status in
Korean swine industry. Farms exporting pork to  foreign country had
animals with sero- positive to toxoplasmosis and other zoonotic diseases. T his
result raised concern in public health and necessities in effective control
measures to these diseases.

Conclusively, sero- monitoring technique was successfully developed and
applied for the control of the infectious diseases in swine industry. Data
collected from sero- monitoring were crucial for the environment friendly
swine industry operation and guide line for the disease control as well as

healthy pork production for the consumer.
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20
1970 1,126
7,064 (
16.8
20.8 4 , (100kg)
166.8% 83.29%
( , 1996). 20

(?)

WTO

UR

. 1996 '

O157:H7
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1 26 2 25
51
(Office International des Epizooties; OIE) ,
3 List
A 15 , List B 90 , List C 32 137
70
(OIE,1992).
29 ,
( )
. 1960
(Swine Erysipelas), (Hog Cholera),
(Japanese B Encephalitis), (Transmissible Gastroenteritis)
(Actinobacillus
Pleuropneumonia), (Aujeszky's Disease), (Porcine
Epidemic  Diarrhea), (Porcine  Reproductive &
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Respiratory Syndrome)

( , 199 a, b). OIE 20%
12,920
20% 2,584 ( ,199 a, b).
1992~3
30% , 143
60 30% 18
1.43 18 x 143 =25 7
93 14
2,296
1996
6,924 2897 (41.8%) 2,582
(89.1%)

- 29 -



(PRRS)

(

, 1997a).
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55%

(Crowd Poisoning)

WTO
(lesion monitoring  seromonitoring)
slaughter check pig health monitoring scheme
slaughter check
monitoring scheme
check
health scheme) industry- based health approach
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! ” 5% 20
slaughter check

seroprevalence

PigMon
Slaughter Check  standard protocol . WTO
slaughter check
lesion
monitoring  seromonitoring endemic diseases
health management program  herd- base industry- base

slaughter check(lesion monitoring seromonitoring) standard
protocols , protocol lesion
monitoring  seromonitoring
endemic disease
seroprevalence

feed back
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2 PigMon Slaughter Check

Procedures

1

Slaughter check pig health monitoring scheme
slaughter check

pig health

monitoring scheme slaughter
check (herd
health scheme) industry- based health approach

PigMon Slaughter Check  standard

protocol

(Pointon, 1992).
feed
back

lesion monitoring

, grow/finish phase
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(Lindgvist, 1974; Aalund , 1976; Backstrom and Bremer, 1978; Flesja
, 1984).
lesion monitoring

slaughter check standard procedures

1)
2)
3) ( : ) quality control
4) feedback
5) ,
slaughter
check procedures pig health monitoring scheme

monitoring procedures
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(Straw , 1986a, b; Pointon , 1987, 1992; Moore and
Pointon, 1995).

proliferative enteritis

(Straw , 1986 a, b; Mercy and Brennan, 1987:

Moore and Pointon, 1995). slaughter lesion check

(Straw , 1986a, b).

slaughter check

(Backstrom & Bremer, 1976; Straw , 1986a; Pointon . 1992).

slaughter check

, , , , , tail biting, , ,
pale exudative muscles (Penny & Hill, 1974; O'Brien, 1969; Osborne
, 1981; Straw , 1986a).
14 (Pointon , 1987).
ileitis, sarcoptic mange, nephritis
monitoring (Pointon , 1992).
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Table 2-1

( )s (liver ascaris spot),

1996 9 2

mite

slaughter check

2. sample sampling guideline
(endemic chronic
infection)
sample
lesion
Pig Health Monitoring Schemes(PHMS) PigMon Slaughter Check
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Program 500
PHMS
(Backstrom and Bremer,
1976; Straw , 1986; Mercy and Brennan, 1987: Moore and Pointon, 1995;

Pointon , 1987; Pointon and Hueston, 1990).

48~70 (Moore and Pointon, 1995).
1 70 1
2~3
20~30

(Pointon , 1990; Moore and Pointon, 1995). Straw (1986a, b)

30 ,
Morrison  (1984) sample
. Pointon  (1992)
Table 2-2 Cannon  Ro0e(1982) sample
guideline
PigMon Slaughter Check Sampling Guideline
10% endemic disease
100~3000 25~28 95%

. sample size

slaughter check  sample size  25~28

(Table 2-2 & 2-3).
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3. Slaughter check

slaughter check (T able 2- 4).

(Christian & Baker, 1973; Socha, 1980; Linquist, 1974; Osborne

, 1981; Straw , 1986a).

(Christian & Baker, 1973; Osborne
, 1981; Pointon , 1992; Straw , 1986a; Straw , 1994).
(De Jong,
1992), 4-5 . 7-8
1-2

(Socha, 1980; Straw et al, 1986a). Ascaris liver lesion

( , 1998; Backstrom & Bremer, 1976; Lindqvist, 1974;

Penny, 1977; Straw , 1986a; Pointon , 1992). 1 -3
(Osborne , 1981).
mange (Davies
, 1991; Hollanders & Vercruysee, 1990; Martineau , 1987, Shehan, 1974).
(seasonal infertility)
7~8 (Straw

1986a). monitoring

1 Straw
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(1986) slaughter check 1,4 ,7 ,10 1

1 1 2 slaughter check
peak monitoring
cost- benefit 1

1987~1990 Pig Health Monitoring Scheme
slaughter check 1
Table 2-5 >500 2.2
51~100 6.5 1
200 slaughter check
1 2 1
monitoring

slaughter check 1

PigMon Slaughter Check

. Slaughter lesion

, healing ?

Table 2-6

16 pre- market population 16
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sample size (Pointon , 1992, Pointon , 1996).

Table 2-2 & 2-3 preslaughter population 16- week preslaughter pig

population . ascaris liver spot, ileitis lesion(ileal thickening)
(3~6 weeks)
prevalence
4. (Procedures for lesion surveillance)
PigMon Slaughter Check lesion monitoring  Straw  (1986b)

Pointon  (1992)
Pig Health Monitoring Scheme (Pointon

1987).

lesion monitoring

lesion monitoring

lesion monitoring (Straw

1986h).

(Pointon , 1987; 1992).
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(Straw , 1986b; 1994; Pointon , 1987; 1992).
M ycoplasma hyopneumoniae 2

(cranio- ventral consolidation)

(Ross, 1992; Whittlestone, 1973). M ycoplasma
hyopneumoniae , Pasteurella multocida, Streptococcus
suis, Haemophilus parasuis, Mycoplasma hyorhinis opportunistic
pathogen (Ross,
1992; Whittlestone, 1973, Pizoan,1992). lesion monitoring

(consolidation)

Table 2-7

(Christensen & Mousing, 1992; Morrison . 1985; Heilmann . 1988),

. Straw  (1986b)

Fig.2-1

consolidation active lesion
Pointon ~ (1996)  criteria (Table
2-8). active
state

(Pointon , 1987; 1992; 1996).
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(Pleuritis)

Grade 1, (thoracic wall), ,
(mediastinum) Grade 2 ,
N1, N2 ;
' ' P1, P2
PIPn(pleuropneumonia) (Pointon , 1987; 1992; 1996).

(Pleuropneumonia)
(dorsal aspect)

actinobacillus pleuropneumonia

( ) (Straw , 1986b; Nicolet,
1992). Brandreth & Smith(1985)
(cavitation)

, Done  (1990) minor taxon haemophili

(embolic pneumonia)

(Straw , 1986b; Pointon , 1987; 1992; 1996).

(Pericarditis)

viscera tray

(Pointon , 1987; 1992; 1996).
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(Peritonitis)

vicsera tray

(Pointon , 1996).

(Liver ascaris spot)

viscera tray liver white spot

white spot liver spot
prevalence liver spot
straw (1986b) normal(no lesion), mild(1 or 2 spots),
moderate(3 to 15 spots), severe infestation(more than 15 milk spots)
monitoring 3 Grade 0(no
lesion), Grade 1(less than 10 white spots), Grade 2(10 or more white spots)

(Pointon , 1992; 1996).

(Papular dermatitis)

(scalding)
scalding
Grade 0~3 monitoring
Grade 1 79% sarcoptic mite hypersensitivity
(Davies , 1991a), Grade 2 3 mite
hypersensitivity lesion  highly specific(>98%) (Pointon
, 1996). score Figure

2-2
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viscera tray
terminal  ileum
(postmortem smooth muscle spasm) true ileal thickening

ileal thickening

PigMon Slaughter
Check Program ileal thickening . ileal thickening
proliferative enteropathy complex(intestinal adenomatosis,
necrotic  enteritis, regional ileitis) . Rowland &
Lawson(1992)
sensitivity

proliferative  enteropathies

medication programs monitoring (Lloid, 1992). Jones  (1993)
PCR proliferative enteritis
palpation technique sensitive specificity

PigMon palpation technique
screening test

(Pointon , 1987; Pointon , 1996).

(Atrophic rhinitis)
(snout) 2 (premolar
teeth)

Done(1964)  Runnels(1982)

bias (Pointon , 1987; 1996).
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0~5 (Table3- 2)

Figure 3-4

Pig Health Monitoring Scheme

Table 2- 1. Diseases or lesions monitored at slaughter check
Conditions

. Severity scored Others
monitored
Atrophic rhinitis Yes
Enzootic pneumonia Yes Active/Chronic
- with or without
Pleuritis Yes )
pneumonia
Pericarditis No
Peritonitis No
Pleuropneumonia No
Liver white spots Yes
lleal thickening Yes
Papular dermatitis Yes

Other conditions monitored in Pig Health Monitoring Schemes(PHMS) in
Australia: nephritis(leptospirosis), arthritis, erysipelas, abscesses, tail biting,
esophagogastric ulcers
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Table 2-2. Sample sizes necessary to detect lesions at low prevalence
in populations of different sizes

Percentage of diseased animals in population
Preslaughter
, 5% 10% 15%
population o0%a | 95a | 90%a | 95%a | 90%a | 95%a
100 36 44 20 25 10 13
150 39 48 20 26 10 13
175 40 50 21 26 10 13
200 41 52 21 27 10 13
300 42 53 21 27 10 13
450 43 55 22 28 10 13
650 43 56 22 28 10 13
750 44 56 22 28 10 13
3,000 45 58 22 28 10 13

a Confidence level
Adapted from Cannon and Roe(1982)

Table 2-3. Guide to selecting sample size to estimate prevalence and to
assist in interpreting results

Population |  Estimated 90% confidence level | 95% confidence level
Size |Prevalence(%)a  + 5%b + 10%b + 5% + 10%
No animals sampled No animals sampled
200 10 66 22 82 30
20 93 36 111 47
500 10 82 24 109 35
20 129 24 109 35
700 10 86 24 116 35
20 139 43 116 35
1000 10 97 24 122 35
20 148 43 122 35
> 3000 10 97 24 138 35
20 173 43 246 61

Extracted from Cannon & Ro0e(1982) and Pointon  (1992).
a Proportion of pigs with lesions in the population sampled.
b Accuracy(Range of prevalences in which the true population prevalence falls)
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Table 2- 4. The seasonal pattern of diseases found in slaughter pigs

Disease Spring Summer Autumn Winter
Pneumoniaa + +++ +
Pleurisy +++ +++ +++ +
Atrophic

o + +++ + +
rhinitis
Ascaris +++ + +
Mangeb +++ + +++

Note: +++ = peak prevalence; + = least prevalence
a Extracted from Straw et al. 1986
b Extracted from Flesja & Ulvester(1979); Mercy & Brennan(1988)

Table 2-5. Average number of groups of pigs monitored at slaughter per
year according to herd size(1987- 1990)

Number of inspections/year Average interval

between
Number of Sows . .

South Australia Western Australia Inspection

(month)

1~25 0.9(8) 1.13(5) 12.1
26~50 1.23(42) 1.36(46) 9.2
51~100 1.90(55) 1.77(61) 6.5
101~200 2.42(19) 2.09(24) 5.3
201-500 3.94(6) 3.36(10) 3.4
> 500 6.52(9) 4.14(6) 2.2
Finishing herd (0) 1.95(8) 6.2

Note: () = number of herds
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Table 2- 6. Estimated time for resolution of lesions monitored at slaughter

Risk population

Condition (Period before References
market)

Atrophic rhinitis 4-5 months Straw , 1986; Scheidt
1990

Enzootic pneumonia 8-16 weeks Backstrom & Bremer, 1976;
wallgren , 1990; Noyes ,
1990

Pleuritis 8- 12 weeks M artinsson & Lundheim,
1985; Mousing, 1988

Pleuropneumonia 10- 12 weeks Pointon , 1992

Liver white spots:

Mild 1st exposure 2- 3weeks Christensen & Mousing, 1992

M oderate/severe 6- 12 weeks Eriksen, 1982;

reinfection

lleal thickening 4-6 weeks Rowland & Lawson, 1992

(Proliferative

enteritis)

Sarcoptic mange <5 weeks Pointon , 1992

Table 2-7. Relative weights of lung lobes as percent of total lung weight

Left Lung Lobes

Right Lung Lobes

Study  Apical Cardiac Diaphr. Apical

Cardiac Diaphr. Interm. Na

A 7
B 5
C 5

7
7
6

32 12
32 6
29 11

8 30 5 11
9 36 5 20
10 34 5 13

Note: A = Morrison et al. 1985; B = Heilmann et al.1988;

C = Christensen

1990. Rounding of numbers may cause total
percentages to equal more than 100.

a = number of pigs examined in each study
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Table 2-8. Active and chronic classification for lung consolidation

Active Chronic
o Confluent with normal lung| o Shrinkage of affected portion
or swollen and/or interlobular fissure
0 Rounded edges to lobes 0 Sharp edges to lobes
0 Soft texture o Firm texture
o Pale color o Dark
0 Moist exudate in airways o Dry
o Swollen lobes 0 Catarrhal exudate
o Edema 0 Scarring

NB: If active and chronic lesions are present in the same lung then

the lung is classified as active.

7';
)

\(\5\ f’m )~ ~{]
S Fe ) ‘
L/ ’/ )‘l/ - \ \{//

A e

Figure 2- 1. Example of pneumonia scores (Straw 1986b).
A: normal lung and percent of whole for each lobe.
B: Lung with lobe score of 12%.
C: Lung with lobe score of 20%
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Figure 2- 2. Examples of severity score for papular dermatitis

Grade 1: lesions located mainly on head, belly and buttock

Grade 2: Generalized, mild to moderate density

Grade 3: severe, generalized with areas of high density

slaughter check

pig health monitoring schemes

1. slaughter check

- B0 -

lesion monitoring

(from stalbe to table)

slaughter check program



endemic disease monitoring

(enzootic pneumonia),

(chronic endemic infection)

sample

chronic endemic disease

prevalence 10% 95%
sample 16

100~3,000 25~28
peak prevalence
cost/benefit
200 1 1,4 ,7 ,10

, 100 1 2

(enzootic pneumonia)
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25%), 10%

%

Grade 1(P1),

, , (mediasternum) Grade 2(P2)

N1, N2
(dorsal aspect)

PIPn

(cavitation)

viscera tray
viscera tray

. viscera tray

white spot
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Grade 0O(no lesion), Grade 1(less than 10 white spots), Grade
2(10 or more white spots)
Grade 0, Grade 1-~3 mite
hypersensitivity lesion
(severe case) Grade 3, moderate
Grade 2, hypersensitivity lesion , ,

Grade 1 , Grade 2~3 lesion

terminal ileum 20~30cm

. 2~3

2 (premolar teeth)

Runnels(1982) Grade 0~5

- 53 -



3 Slaughter Check

slaughter check pig health monitoring scheme

slaughter check
(Aalund , 1976; Backstrom & Bremer,
1976; Flesja & Ulvesaester, 1979; Mercy & Brennan, 1988; Pointon , 1994).
pig health monitoring scheme

slaughter check

(herd health scheme) industry- based health
approach . 1994
1997 7
5% 20 slaughter check
seroprevalence
slaughter check standard protocol
. WTO

slaughter
check

( , 1996).
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(Straw 1986a, b; Pointon 1987; Mercy &

Brennan, 1988; Pointon, 1992; Moore & Pointon, 1997).
grow- finish phase endemic disease

feed back
(Pointon 1987, 1992; Straw , 1994).
lesion monitoring

performance

, grow/finish phase

(Pointon |, 1992; Straw , 1994).

(Lindgvist, 1974; Aalund , 1976; Backstrom and Bremer, 1978;

Flesja , 1984).
national slaughter surveillance scheme

industry- based approach

(Biering- Sorensen, 1965; Backstrom and Bremer, 1976; Willeberg ,

1984- 85).

lesion monitoring endemic diseases

health management program industry- base

slaughter check(lesion monitoring) standard protocol
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lesion monitoring

endemic disease

feed back

1

slaughter check

, 8 926
90 1,036
1 4 , 3 3, 2~1 6
32 1 1
2.
9 ( 1, 5, 3 )
4
Table 3-1
(enzootic pneumonia; mycoplasma induced pneumonia)
1 1 10% 1
25% (Pointon
, 1992; Straw , 1986a, b).
40%
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(percentage of lung with pneumonia) 13%

(dorsal & ventral aspects)

(Figure 3-1).
( ) il
(cavitation)
(Pointon , 1987).
Grade 1, (thoracic wall),
, (mediasternum) Grade 2 ,
N1, N2 |
’ ’ Pl, P2

PIPn(pleuropneumonia)

9 grading system Table 3-1

Table 3-1. Summary of slaughter check grading systems used in the present

study
Conditions(Lesions) Monitored Severity Scored

Atrophic Rhinitis Grade 0~5
Mycoplasma Pneumonia* % (Active, Chronic)
Pleuritis P1, P2; N1, N2
Pericarditis Positive, Negative
Peritonitis Positive, Negative
Pleuropneumonia Positive, Negative
Liver White Spots Grade 0~2

lleal T hickening Positive, Negative
Papular Dermatitis Grade 0~3

* Enzootic Pneumonia(Mycoplasma induced pneumonia)
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(viscera tray)

viscera tray

viscera tray

liver white spots
0, liver white spot 10

(Figure 3- 3).

20~30cm

(Figure 3-2).

. liver white spot

(<10) Grade 1, 10
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(snout) 2 (premolar teeth)

Runnels(1982)

(Table 3-2; Figure 3-4).

Table 3-2. Grading system for evaluation of snouts(Runnels, 1982)

Grade

Description

Normal - The turbinates fill the nasal cavity and the
septum is symmetrically positioned and straight.

Slight Localized Changes - Slight atrophy or abnormal
morphology confined to the ventral scrolls of the
ventral turbinate.

Mild Atrophy - Obvious, but not extensive atrophy of
one or both ventral scrolls with dorsal scrolls
essentially normal or with slight degenerative changes.
Moderate Changes - Moderate to marked atrophy of
ventral scrolls, usually with some involvement of the
dorsal scrolls.

Marked Changes - Marked atrophy of ventral and dorsal
scrolls. Fibrous replacement of ventral scrolls.
scrolls(unbranched vestiges only) of ventral
turbinates on both sides and loss and/or degenerative

changes of the dorsal turbinates.
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(scalding)

Pointon  (1996) Grade 0, 1, 2, 3

enzootic pneumonic lesion

Kim & Jung(1994),
Ahn & Kim(1994), Soh  (1996)

salmonella International Standard 1SO 6579:1993(E)
"Microbiology - General Guidance on Methods for the Detection of
Salmonella" . salmonella

salmonella polyvalent O, H factor sera(Difco)
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8 543 ( ) 90
633 7 (farrow- to- finish farm) 403
Table 3-3-4 . (enzootic

pneumonia; mycoplasma pneumonia)

37.6% 65.6% 47.6%
60.0%
73.8% 70.7%
percent mean pneumonic
score Table 3-3 3-4 34
6.4

pneumonic lesion

633 48

(7.6%) 1.8% 23.3%

23.3%

13.4%(54/403 ) ,
( : 11.3%~17.3%).

10.6%(67/633),
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15.4%(62/403) . pleuritis Pasteurella multocida,
Streptococcus  suis, Haemaphilus parasuis enzootic
pneumonia, actinobacillus pleuropneumonia

(T able 3-13~14).

8 633
Table 3-7 : mean rhinitis score 1.0
1.62 116 . rhinitis score 0 1
34.4%, 27.4% 61.8%

374 score 2~3, 0.5% score 4

25.5%(score 2) 60.5%
(score 3) 11.9% ( score
4 ) 0.5%(3/633)
(farrow- to- finish fattening farms) 386
Table 3-8 rhinitis score 0~1
52.8% score 2 27.2%, score 3 13.2%, score 4
6.8% . mean rhinitis score 1.23 1.74, 1.49

rhinitis score 3

11.6% 24.1%

(ascaris liver spots)
Table 3-9~10 . 8 3~4

liver white spots 1 (B1 )



B2 6
77.8%
7.2% . 1.1%
28.9% . 28.9%
10%
2 all-in all- out(AIAQ)
Table 3-10 7 6
(85.7%) , 6.7%, 21.4%
14.4%
6 , 4 503
Table 3-11 : 4
(57.1%) 1 (25.0%)
8.0% 23.7%
12.2%
5 , 4 272
Table 3-12
30cm
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272 43 (16.7%)
100% ,
6.7% 27.3%
6.7%~16.7% 13.3%

27.3%

275 198
Table 3-13 14
Actinobacillus pleurcpneumoniae 25

, Pasteurella multocida 65 , Streptococcus suis 37 , Haemophilus

parasuis 7 Staphylococcus aureus 4 , Actinomyces pyogenes 2
Pasteurella
multocida type A(65/275; 23.6%) , Streptococcus
suis(37/275; 13.5%) : Actinobacillus pleurapneumoniae
9 8 (88.9%)

. Haemaphilus parasuis 6

(66.7%) 2

Pasteurella multocida,

Streptococcus suis, Actinobacillus pleuroneumoniae, Haemcphilus parasuis

Actinomyces pyogenes 2 Staphylococcus aureus
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198 Table
3-14 Pasteurella multocida 51 , Streptococcus suis 29
Actinobacillus pleuropneumoniae 24 , Haemaophilus parasuis 6
Actinomyces pyogenes 2 . Pasteurella multocida type

A(51/198; 25.8%)
, Streptococcus suis 14.6%(29/198) . Actinobacillus
pleurcpneumoniae

. Haemaophilus parasuis 7 5

Actinobacillus pleurcpneumoniae

9.19%(25/ 275) 12.19%(24/198)

Actinobacillus pleurapneumoniae

Actinobacillus  pleuropneumoniae, Pasteurella
multocida, Streptococcus suis Table
3-17~19 . Actinobacillus pleurapneumoniae

amoxacillin, ampicillin, ceftiofur, cephalothin, ciprofloxacin
, amikacin, erythromycin, kanamycin, lincomycin, oxytetracycline, streptomycin
sulfadimethoxine, tylosin . Pasteurella multocida
amoxacillin, ampicillin, ceftiofur, ciprofloxacin, penicillin G

, amikacin, lincomycin, oxytetracycline, sulfadimethoxine, streptomycin
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Streptococcus suis amoxacillin,
ampicillin, ceftiofur, ciprofloxacin, enrofloxacin. penicillin G

amikacin, erythromycin, kanamycin, lincomycin, oxytetracycline, tylosin

Salmonella
537 salmonella serotyping

Table 3-15 16

salmonella
16.2%(87/537) , 7.1%~29.4%
87 salmonella serotyping 84 (96.6%) ,
untypable 3 (3.4%) . 3 serotype
33.3%(3/9), 2 serotype 44.4%(419) 1 serotype
22.2%(2/9) : salmonella
species serotypes S. typhimurium 10 serotypes

, S. typhimurium(42.5%), S. reading(17.2%), S. derby(10.3%),
S. enteritidis (8.1%), S. worthington(6.9%), S. meleagridis(3.4%), S.

saintpaul(3.4%), S. schwartzengrund(2.3%), S. california(1.2%) S. serftenberg

(1.2%)
(slaughter check) feed back
slaughter check 4 )
(1 ) slaughter check
4~6 2~3
Table 3-20
Bl slaughter check enzootic pneumonia
45.8%(11/24), % lung lesion score 2.5, pleuritis 8.3%
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control (
shower in- shower out, all in-all out, in feed pulse

medication, strict sanitation measures )

enzootic pneumonia 34.6% mean pneumonic score(% lung
lesion score) 15 pleuritis 3.8%
. modern confined system Bl B2 B4
Bl
700 B5
AIAQO mean enzootic pneumonia
prevalence 40% ,
AIAO F1
enzootic pneumonia 73.3%(22/30), mean pneumonic score(%
lung lesion) 6.7, gross pleuropneumonic lesion 20.0%, pleuritis
23.3% slaughter check
(T able
3- 20). pleuropneumonia pleuritis
performance

slaughter check

Table 3-20 enzootic pneumonia, pleuropneumonia,
pleuritis 73.3%, 20.0%, 23.3%
10 enzootic pneumonia, pleuropneumonia,
pleuritis 64.0%, 8.0%, 8.0% mean
pneumonic score 6.7 5.4
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slaughter check

. (Appendix 1)

Table 3-3. Pneumonic lesions and pleuritis of slaughter pigs from 8
breeding farms and Swine Testing Station(STS)

No. of No.(%) No.(%) No.(%) Mean

Farm pigs enzootic  pleuropneumonia pleuritis pneumonic
examined pneumonia score
B1 105 40(38.1) 3(2.9) 6(5.7) 2.2
B2 90 41(45.6) 7(7.8) 9(10.0) 29
B3 60 28(46.7) 5(8.3) 5(8.3) 2.8
B4 88 42(47.7) 3(3.4) 5(5.7) 2.7
B5 85 32(37.6) 2(2.4) 5(5.9) 35
B6 55 27(49.1) 1(1.8) 9(16.3) 38
B7 30 14(46.7) 3(10.0) 3(10.0) 3.7
B8 30 16(53.3) 3(10.0) 6(20.0) 4.3
STS 90 59(65.6) 21(23.3) 19(21.1) 5.8
T otal 633 301(47.6) 48(7.6) 67(10.6) 3.4

Mean pneumonic score : Average percentage of lung lesion

Table 3-4. Pneumonic lesions and pleuritis of slaughter pigs from 7
farrow- to- finish farms

No. of No.(%) No.(%) No.(%) M ean

Farm pigs enzootic  pleuropneumonia  pleuritis pneumonic
checked pneumonia score
F1 79 55(69.6) 12(15.2) 12(15.2) 6.1
F2 80 59(73.6) 9(11.3) 14(17.5) 7.2
F3 55 33(60.0) 9(16.4) 10(18.2) 5.8
Fa 80 58(72.5) 9(11.3) 10(12.5) 6.2
F5 23 17(73.8) 4(17.3) 3(13.0) 5.9
F6 44 32(72.7) 6(13.6) 7(15.7) 6.0
F7 42 31(73.8) 5(11.9) 6(14.3) 7.1
Total 403 285(70.7) 54(13.4) 62(15.4) 6.4

Mean pneumonic score : Average percentage of lung lesion
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Table 3-5. Severity of enzootic peumonia lesion of slaughter pigs in 8
breeding farms and Swine Testing Station

No. of Percentage of lung with pneumonia
Farm pigs
checked 0 1-5 6-10 11-15 16-20 21-25 26-30 >30

Bl 105 581 219 133 4.9 095 095 0.0 0.0
B2 90 544 244 144 4.4 2.2 0.0 0.0 0.0
B3 60 500 256 7.7 3.8 3.8 0.0 0.0 0.0
B4 88 477 273 136 6.8 4.5 0.0 0.0 0.0
B5 85 459 224 153 106 35 12 12 0.0
B6 55 509 218 164 55 1.8 3.6 0.0 0.0
B7 30 533 200 167 3.3 3.3 33 0.0 0.0
B8 30 46.7 233 33 0.0 6.7 0.0 0.0 0.0
STS 90 389 167 267 100 5.7 22 0.0 0.0

Total 633 79 227 157 6.3 31 14 0.2 0.0

Table 3-6. Severity of enzootic pneumonia lesion of slaughter pigs from 7
farrow- to- finish farms

No. of Percentage of lung with pneumonia
Farm  pigs
checked O 15 610 11-15 16-20 21-25 26-30 >30

F1 79 304 241 241 152 51 13 0.0 0.0
F2 80 263 225 263 113 7.5 3.8 25 0.0
F3 55 400 145 236 127 55 3.6 0.0 0.0
F4 80 275 263 288 8.6 25 50 13 0.0
F5 23 261 391 174 4.3 4.3 8.7 0.0 0.0
F6 44 338 250 318 6.8 6.8 0.0 23 0.0
F7 42 262 190 286 143 7.1 4.8 0.0 0.0

Total 403 293 233 263 112 54 35 1.0 0.0
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Table 3-7. Severity of atrophic rhinitis infection in 8 breeding farms and
Swine Testing Station(STS)

No. of Percentage of pigs with: Mean
Farm SC*(NO. gcore Score Score Score Score Score rhinitis
of pigs ) 0 1 2 3 4 5 score

Bl  4(105) 372 324 200 114 00 00 107
B2  3(90) 267 200 311 200 22 00 144
B3  260) 350 383 200 67 00 00 100
B4  3(83 337 229 265 169 00 00 139
B5  3(85 329 259 282 118 00 00 118
B6  2(55 345 200 291 164 00 00 162
B7  1(30) 500 233 267 00 00 00 110
BS  1(30) 233 300 367 67 00 00 137

STS  3(90) 400 322 200 67 11 00 097

T otal 22(633) 344 27.4 255 119 0.5 0.0 1.16

* SC = Slaughter check

Table 3-8. Severity of atrophic rhinitis infection in 7 farrow- to- finish farms

No. of Percentage of pigs with: Mean

N o

Farm SfC .(NO' Score Score Score Score Score Score rhinitis
of pigs ) 0 1 5 3 4 5 score

F1 375 253 267 267 147 53 13 1.52
F2 3790 253 266 241 177 51 13 1.54
F3  2(45) 244 311 267 111 6.7 0.0 1.44
F4  3(78) 282 346 256 90 26 00 1.23
F5  1(23) 217 261 304 87 87 43 1.70
F6  2(44) 250 250 285 114 91 00 1.55
F7  2(42 214 190 333 167 95 00 1.74

Total 16(386) 25.1 21.7 27.2 13.2 6.0 0.8 1.49
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Table 3-9. Percentage of slaughter pigs with liver white spots in 8
breeding herds and Swine Testing Station(STS)

No.of pigs

Herds examined Score 0 Score 1 Score 2 % positive
B1 105 100 0.0 0.0 0.0
B2 90 98.9 11 0.0 11
B3 60 96.7 33 0.0 33
B4 83 94.0 3.6 24 6.0
B5 85 97.6 24 0.0 24
B6 55 53 3.6 0.0 3.6
B7 30 90.0 6.7 33 10.0
B8 30 83.3 10.0 6.7 16.7

STS 90 711 133 15.6 289

Total 633 93.0 4.0 3.0 7.0

Table 3-10. Percentage of slaughter pigs with liver white spots in 7
farrow-to- finish farms

Farms N((:)r.lzf(:kpeigs Score 0 Score 1 Score 2 % positive
F1 75 85.3 8.0 6.7 14.7
F2 80 825 10.0 75 16.5
F3 45 93.3 6.7 0.0 6.7
F4 80 83.8 10.0 6.3 16.3
F5 23 100.0 0.0 0.0 0.0
F6 44 84.1 6.8 9.1 15.9
F7 42 78.6 9.5 11.9 214

T otal 389 855 8.1 6.3 144
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Table 3- 11. Percentage of slaughter pigs with papular dermatitis lesions

Percentage of pig with papular

Farm No. of pig dermatitis score
checked 0 1 5 3
B1 55 100 0 0 0
B2 55 100 0 0 0
B3 44 79.6 9.1 6.8 4.5
B4 55 76.3 109 7.3 55
B5 50 82.0 10.0 4.0 4.0
B6 50 92.0 4.0 2.0 2.0
STS 20 75.0 5.0 10.0 10.0
F1 44 88.6 4.5 4.5 2.3
F2 45 77.8 6.7 111 4.4
F3 40 100.0 0.0 0.0 0.0
F4 45 84.4 6.7 6.7 2.2
T otal 503 87.8 5.0 4.4 2.8

Table 3-12. Percentage of ileal thickening of slaughter pigs

Farm No. of pigs No. normal No. ileal %ileal
checked ileum thickening thickening

Bl 30 28 2 6.7
B2 30 26 4 13.3
B3 30 27 3 10.0
B4 28 25 3 10.7
B6 25 21 4 16.0

STS 30 25 5 16.7
F1 25 20 5 20.0
F2 30 22 8 26.7
F6 22 19 3 13.6
F7 22 16 6 27.3

T otal 272 229 43 16.7
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Table 3-13. Microorganisms isolated from pneumonic lesion of slaughter
pigs from 8 breeding farms & Swine Testing Station

Farm NOOTlUNG \pp.  PMb St suis  HPSc  Others
tested

B1 40 2 6 5 1 1
B2 41 5 13 6 0 0
B3 28 1 5 3 1 0
B4 42 4 9 4 1 1
B5 32 1 6 2 0 0
B6 27 3 11 4 1 1
B7 14 0 2 2 1 0
B8 16 1 3 2 0 1
STS 35 8 10 9 2 2

T otal 275 25 65 37 7 6

a: Actinobacillus pleurapneumoniae

b : Pasteurella multocida

¢ : Haemaphilus parasuis

Others: Step. aureus(4); Actinomyces pyogenes(2)

Table 3-14. Microorganism isolated from pneumonic lung of slaughter
pigs from the 7 farrow- to- finish farms

No. of

Farm lungs tested APPa PMb St. suis HPSc Others
F1 35 3 9 5 1 0
F2 38 5 9 6 0 1
F3 31 3 6 4 1 0
F4 34 4 8 4 1 0
F5 17 2 4 2 0 0
F6 22 4 8 4 1 1
F7 21 3 7 4 2 0

T otal 198 24 51 29 6 2

a: Actinobacillus pleurapneumoniae
b : Pasteurella multocida

¢ : Haemaphilus parasuis

Others: Actinomyces pyogenes(2)
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Table 3-15. Salmonella serotypes isolated from mesenteric lymph nodes of
slaughter pigs

No. of No.(%) of . -
Farms Samples  Salmonella isolated Serotypes identified
S. serftenberg 1
Bl 3 (21.2) S. typhimurium 6
B2 20 3(15.0) S. typhimurium 3
B3 42 3(7.0) S. typhimurium 3.
S. typhimurium 13
B4 56 15(26.8) S. schwarzengrund 2
S. reading 4
BS 32 9(28.1) S. enteritidis 5
S. reading 11
TF1 51 15(29.4) S. saintpaul 3
S. enteritidis 1
S. typhimurium 11
MK 142 15(10.6) S. enteritidis 1
Untypable 3
S. worthington 6
TF2 81 (111 S. meleagridis 3
S. derby 9
TF3 80 11(13.6) S. typhimurium 1
S. california 1
Total 537 87(16.2) 10 serotypes including

S. typhimurium

Table 3-16. Isolation frequency of Salmonella serotypes from mesenteric
lymph nodes of slaughter pigs

Salmonella serotypes No. of isolates % of isolates
S typhimurium 37 42.53
S. reading 15 17.24
S. derby 9 10.34
S. enteritidis 7 8.05
S. worthington 6 6.90
S. saintpaul 3 345
S. schwarzengrund 2 2.30
S. california 1 1.15
S. serftenberg 1 1.15
Untypable 3 3.45
T otal 87 100.0
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Table 3-17. Antimicrobial drug susceptibility of 49 isolate of Actinobacillus
pleurcpneumoniae from pneumonic lungs of slaughter pigs

Drug Minimum Maximum MICH0 MICO
Amikacin <01 25 125 25
Amoxacillin <01 6.25 0.2 0.39
Ampicillin <01 125 0.39 0.78
Ceftiofur <01 0.39 <01 <01
Cephalothin 0.2 3.13 0.39 0.78
Ciprofloxacin <01 0.2 <01 <01
Chloramphenicol 0.2 25 0.78 1.56
Erythromycin 1.56 25 3.13 125
Kanamycin 3.13 25 6.25 25
Lincomycin* 6.25 50 25 50
Oxytetracycline 1.56 100 125 100
Penicillin G* 0.39 25 0.78 3.13
Streptomycin 3.13 100 125 25
Sulfadimethoxine 25 100 100 100
Tylosine 25 100 100 100

MICE, MICS = Minimum Inhibitory Concentration(u g/ml) for 50%, 90% of
isolates tested.
* unit/ml

Table 3-18. Antimicrobial drug susceptibility of 116 isolates of Pasturella
multocida from pneumonic lungs of slaughter pigs

Drug Minimum Maximum MIC:0 MICO
Amikacin 3.13 50 125 25
Amoxacillin <01 6.25 0.2 0.39
Ampicillin <01 125 0.1 0.2
Ceftiofur <01 6.25 0.2 0.78
Cephalothin <01 125 0.2 3.13
Ciprofloxacin <01 0.39 0.1 0.1
Chloramphenicol <01 1.56 0.1 0.78
Erythromycin 0.2 125 0.2 6.25
Kanamycin 1.56 25 6.25 125
Lincomycin* 3.13 100 125 50
Oxytetracycline 0.39 50 125 50
Penicllin G* <01 25 0.2 0.39
Sulfadimethoxine 6.25 100 25 100
Streptomycin 1.56 100 12.5 100

MICE, MICX = Minimum Inhibitory Concentration(p g/ml) for 50%, 90% of
isolates tested.
* unit/ml
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Table 3-19. Antimicrobial drug susceptibility of 66 isolates of
Streptococcus suis from pneumonic lungs of slaughter pigs

Drug Minimum M aximum MI1CE0 MI1C<O
Amikacin 1.56 100 25 50
Amoxacillin <01 0.78 <01 0.2
Ampicillin <01 0.78 <01 0.39
Ceftiofur <01 3.13 <01 0.39
Cephalothin <01 6.25 0.2 3.13
Chloramphenicol 1.56 6.25 6.25 6.25
Ciprofloxacin <01 6.25 1.56 1.56
Enrofloxacin <01 6.25 1.56 1.56
Erythromycin <01 100 100 100
Gentamicin 0.39 25 6.25 12.5
Kanamycin 12.5 100 25 50
Lincomycin 0.2 100 25 100
Oxytetracycline 0.78 100 100 100
Penicillin G <01 3.13 0.2 0.39
Tylosin 0.39 100 100 100

MICE(, MICS = Minimum Inhibitory Concentration(y g/ml) for 50%,

90% of isolates tested.
* unit/ml

Table 3-20. Percentage of pigs with pneumonia in 5 herds and Swine Testing
Station(STS) for which control measures were implemented

Herd Slaughter No. pigs % enzootic pnewni%%ic % pleuro-  %pleuritis
check tested pneumonia score pneumonia
1st 24 45.8 2.5 0.0 83
B1 2nd 25 36.0 24 8.0 8.0
3rd 30 36.7 2.2 0.0 0.0
4th 26 34.6 15 4.0 3.8
1st 30 53.3 4.6 13.3 13.3
B2 2nd 30 46.7 34 6.7 10.0
3rd 30 36.7 2.2 3.3 6.7
1st 30 56.7 3.0 0.0 0.0
B4 2nd 25 48.0 2.9 8.0 12.0
3rd 33 394 24 3.0 6.1
1st 30 40.0 3.9 0.0 6.7
B5 2nd 30 36.7 35 3.3 6.7
3rd 25 40.0 3.1 0.0 4.0
1st 30 73.3 6.2 333 26.7
STS 2nd 30 66.7 5.8 30.0 233
3rd 30 56.7 53 6.7 13.3
1st 30 73.3 6.7 20.0 233
F1 2nd 24 70.8 5.7 16.7 125
3rd 25 64.0 54 8.0 8.0
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pathological
Procedures

lesion check

slaughter check

slaughter check

pneumonia)

37.6% 65.6%

70.7%

(Goodwin, 1982; Pointon
mean pneumonic score
6.4

pneumonic lesion

1990).

lesion monitoring

PigMon Slaughter Check

mobile viscera tray

(enzootic pneumonia; mycoplasma

47.6%

- 81 -

60.0%

73.8%

percent

3.4



(Pointon 1992; Straw 1994).

(Mueller & Abbott, 1986; Lium & Falk, 1991; Goodwin, 1982; Whittlestone,

1979), SPF 40~60%

10~20%
(Goodwin, 198). Mueller Abbott(1986) enzootic
pneumonia 79.4% , Lium
Falk(1991) 70%  enzootic pneumonia

. enzootic pneumonia

(Morrison , 1985; Pointon , 1985; Straw ,
1989, 1990), : SPF
enzootic pneumonia (Ross, 1992).
633 48
(7.6%) 1.8% 23.3%
23.3%

13.4%(54/403 )

( : 11.3%~17.3%).

lesion monitoring
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(Alexander, 1995; Alexander & Harris, 1992;

Brandreth & Smith, 1985; Christensen & Mousing, 1992; Straw 1994).

10.6%(67/633),
15.4%(62/403) : Straw  (1994) 4.1%
pleuritis
pleuritis Pasteurella multocida, Streptococcus suis,
Haemaophilus parasuis enzootic pneumonia, actinobacillus
pleuropneumonia (Lium  Falk, 1991; Nicolet, 1992; Pijoan, 1992)

(Aalund 1976; Flesja

1979, 1984; Mousing, 1989; Lium Falk, 1991; Nicolet, 1992; Straw

1983).
8 633
rhinitis score 0 1 34.4%, 27.4% 61.8%
374 score 2~3, 0.5%  score 4
25.5%(score 2)
60.5% : (score 3) 11.9%
( score 4 ) 0.5%(3/633)
mean rhinitis score 10 1.62
1.16 . (farrow- to- finish
fattening farms) 386 rhinitis
score 0~1 52.8% score 2-3 27.2%, score 3
13.2%, score 4-5 6.8% : mean rhinitis score 1.23
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1.74, 1.49
6.8%
performance
Straw , 1994; Scheidt , 1990).
11.6% 24.1%
. Straw  (1994) rhinitis score 0.6
3.0 174
. Pointon (1987) 16 rhinitis score  0.3~2.2
8 3~4 liver white spots
1 (Bl ) , 1
B2
77.8% 7.2%
1.1% 28.9%
28.9%
10% 2
all-in all- out(AIAQ)
B3, B5, B6
7 6 (85.7%)

- 84 -

(De Jong, 1992;

rhinitis score 3



6.7%, 21.4% 14.4%

(Copeman & Gaafar,
1972; Bimardo , 1990; Stewart & Hale, 1988).
6 , 4 503

, 4 (57.1%) 1 (25.0%)

(Cargill & Dobson, 1979; Davies

, 1991; Eriksen, 1982; Hollander & Vercruysse, 1990; Martineau , 1987)

8.0% 23.7%
12.2%
5 , 4 272

30cm
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272 43 (16.7%)

100% , 6.7% 27.3%
6.7%~16.7%

13.3% 27.3%

Lawsonia intracelluralis
(Rowland & Hutchings, 1978, Ward & Winkelman, 1990; Jones , 1993),

Salmonella infection, Serpulina pilisicoli

(Rowland &
Lawson, 1992).
275 198
Actinobacillus pleuropneumoniae 25 , Pasteurella multocida 65
Streptococcus suis 37 , Haemaphilus parasuis 7 Staphylococcus aureus

4 | Actinomyces pyogenes 2

Pasteurella multocida type A(65/275;

23.6%) , Streptococcus suis(37/275; 13.5%)
Actinobacillus pleuropneumoniae 9
8  (88.9%)
. Haemaphilus parasuis 6 (66.7%)
2

Pasteurella multocida, Streptococcus
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suis, Actinobacillus pleurcpneumoniae, Haemaphilus parasuis
Actinomyces pyogenes 2 Staphylococcus aureus 4
mycoplasma infection

immunocompromised pigs

(Nicolet, 1992; Pijoan, 1992; Ross, 1992).
7
198 Pasteurella
multocida 51 , Streptococcus suis 29 , Actinobacillus pleuropneumoniae 24
, Haemaphilus parasuis 6 Actinomyces pyogenes 2
Pasteurella multocida type A(51/198; 25.8%)
, Streptococcus suis 14.6%(29/198)

. Actinobacillus pleurcpneumoniae

. Haemaphilus
parasuis 7 5
. Actinobacillus pleurapneumoniae
9.19%(25/275) 12.19%(24/198)

paradigm

Actinobacillus pleurcpneumoniae
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salmonella

16.2%(87/537)
7.1%~29.4% : 87 salmonella serotyping
84 (96.6%) , untypable 3 (3.4%)
3  serotype 33.3%(3/9), 2  serotype
44.4%(419) 1 serotype 22.2%(2/9)
salmonella species serotypes  S. typhimurium
10 serotypes , S. typhimurium(42.5%0, S.

reading(17.2%), S. derby(10.3%), S. enteritidis (8.1%), S. worthington(6.9%),
S. meleagridis(3.4%), S. saintpaul(3.4%), S. schwartzengrund(2.3%), S.
california(1.2%) S. serftenberg(1.2%)

salmonella serotypes  Currier  (1986),
Davies (1997), Tay (1989) S. derby
Murray (19940, Alexander(1998) S.
typhimurium

salmonella

(Alexander, 1998; Bager , 1994; Davies &
Wray, 1997; Maguire , 1993; Nielsen , 1997; Tronstad, 1997).
(slaughter check) feed back
(4 ) 1
)
slaughter check
slaughter check

(Aalund , 1976; Backstrom & Bremer, 1976;
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Flesja
slaughter check

mean lung lesion score 2.5, pleuritis

control

in- shower out,

, 1979; Mercy & Brennan, 1988; Pointon

enzootic pneumonia

, 1987). B1
45.8%(11/24),
8.3%

( shower

all in-all out, in feed pulse medication,

strict sanitation measures ) enzootic
pneumonia 346% % lung lesion score 15 pleuritis
3.8% . modern confined system
Bl B2 B4 Bl
700
B5 AIAO
mean enzootic pneumonia prevalence 40%
' AIAO
F1 enzootic pneumonia
73.3%(22/30), mean pneumonic score(% lung lesion) 6.7, gross

pleuropneumonic lesion

slaughter check

pleuritis

performance

slaughter

pleuropneumonia, pleuritis

20.0%, pleuritis

23.3%

pleuropneumonia

check , enzootic pneumonia,
73.3%, 20.0%, 23.3%

10 enzootic pneumonia,
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pleuropneumonia, pleuritis 64.0%, 8.0%, 8.0%

mean pneumonic score 6.7 5.4
WTO
5
slaughter check(lesion
monitoring) endemic disease
prevalence feed back
1. (9 633 ) (7 403 )
47.6%(range  37.6%~65.6%)
70.7%(range  60.0%~73.8%) , mean
pneumonic score 3.4 6.4
(p<0.02).
2. 7.6%, 13.4%
(p<0.01), pleuritis 10.6%, 15.4%
3. (% of more than score 2)
38.2%(range 26.7%~53.3%), 47.2%(range 37.0%~59.5%) , mean
rhinitis score 1.16, 1.49

- 90 -



4, 7.0%(range
0.0%~28.9%), 14.4%(range 0.0~21.4%) ,
77.8%(2/9), 85.7%(1/7)

5. monitoring 11 ( 6 ,

4 ) 72.7% (8 )
17.3%(range 10.0~25.0%)

6. 5 ) 4 ) 272

100%
16.7%(range 6.7%~27.3%)

7. (275 ) (198 ) (35 )
473 Actinobacillus pleurcpneumoniae 49 , Pasteurella
multocida 116 , Streptococcus suis 64 , Haemaophilus parasuis 13

Staphylococcus aureus 4 , Actinomyces pyogenes 4

Actinobacillus  pleurapneumoniae amoxacillin, ampicillin, ceftiofur,
cephalothin, ciprofloxacin , amikacin, erythromycin,
kanamycin, lincomycin, oxytetracycline, streptomycin, sulfadimethoxine, tylosin

Pasteurella multocida

amoxacillin, ampicillin, ceftiofur, ciprofloxacin, penicillin G ,
amikacin, lincomycin, oxytetracycline, sulfadimethoxine, streptomycin

. Streptococcus suis amoxacillin, ampicillin, ceftiofur, ciprofloxacin,
enrofloxacin. penicillin G , amikacin, erythromycin,

kanamycin, lincomycin, oxytetracycline, tylosin

8. salmonella
16.2%(87/537) ,
7.1%~29.4% : 87 salmonella serotyping
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84 (96.6%) , untypable 3 (3.4%)

3 serotype 33.3%(3/9), 2  serotype
44.4%(4/9) 1 serotype 22.2%(2/9)
salmonella species serotypes  S. typhimurium
10  serotypes , S. typhimurium(42.5%), S.

reading(17.2%), S. derby(10.3%), S. enteritidis (8.1%), S. worthington(6.9%),
S. meleagridis(3.4%), S. saintpaul(3.4%), S. schwartzengrund(2.3%), S.

california(1.2%) S. serftenberg(1.2%)

9. (4 ), (1 ) slaughter

check 4~6

2~3 : ,

, lung lesion score . B1

slaughter check enzootic pneumonia 45.8%(11/24), %
lung lesion score 2.5, pleuritis 8.3%
control enzootic pneumonia

34.6% % lung lesion score 15 pleuritis 3.8%

. modern confined system

Bl B2 B4 Bl
700 B5
AIAO
mean enzootic pneumonia prevalence 40% ,
AIAO
F1 enzootic pneumonia

73.3%(22/30), mean pneumonic score(% lung lesion) 6.7,gross pleuropneumonic

lesion 20.0%, pleuritis 23.3%
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slaughter check

pleuropneumonia pleuritis

slaughter check
enzootic pneumonia, pleuropneumonia, pleuritis 73.3%,
20.0%, 23.3% 10
enzootic pneumonia, pleuropneumonia, pleuritis
64.0%, 8.0%, 8.0% mean pneumonic score 6.7
5.4 : slaughter check

tool
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4 seromonitoring

1 Seromonitoring

(T able 4-1- 1),

Table 4- 1- 1. Diseases checked through seromonitoring

Diseases Etiological agent

Hog cholera Hog cholera virus
Aujeszky's disease Aujeszky's disease virus
PRRS* PRRS virus

Porcine parvovirus infection
Encephalomyocarditis
Japanese encephalitis
Swine influenza

porcine parvovirus
Encephalomyocarditis virus
Japanese encephalitis virus
Swine influenza virus

My coplasmal pneumonia
Actinobacillus pleuropneumonia
Atrophic rhinitis

Swine erysipelas

Swine brucellosis

T oxoplasmosis

M ycoplasma hyopneuminiae
Actinobacillus pleurcpneumoniae
Bordetella bronchiseptica
Erysipelothrix rhusicpathiae
Brucella suis

Toxcplasma gondii

* Porcine reproductive and respiratory syndrome
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2.
Seromonitoring (1997)

Table 4-1-2 ,

Table 4-1- 2. Summary of serological tests used in the present study

Diseases Serological tests

Aujeszky's disease(PR) ELISA¢g gpl

PRRS Indirect fluorescent antibody test
Hog cholera(HC) NPLADb

Swine influenza(SIV) Hemagglutination inhibition test

Porcine parvovirus
infection(PPV)

Atrophic rhinitis(AR) Agglutination test
Actinobacillus pleuropneumoniae  Agglutination test

Mycoplasmal pneumonia(SEP) ELISA

Hemagglutination inhibition test

Swine erysipelas(SE) Growth agglutination test
Swine brucellosis T ube agglutination test
T oxoplasmosis Latex agglutination test

a= Enzyme-linked immunosorbent assay
b = Neutralizing peroxidase- linked assay

3.
(Aujeszky's Disease, Pseudorabies)
: IDEXX ,
“HerdCheck Anti- PRV-gpl assay” ELISA kit
kit 96-well plate 2
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1 -
(gpl ) (Ag:Ab complex).
, Anti- PRV-gpl monoclonal antibody conjugate 2
gpl : gpl
, conjugated gpl antibodies gpl

- (Ag- gpl:Conjugate complex),

gpl ) gpl gpl
2 conjugate ,
/ (substrate/chromogen) . substrate
chromophore
(1)
sheet , 96well plate ,
(kit ) 1.2 . ,
plate(kit )  sheet
(2
() Kit
1 | PRV- coated plate 6 30
, | Anti-PRV-gpLHRPO | 250 N
conjugate gentamicin
Porcine negative PRV-gpl
3 5 5 . .
control , sodium azide
PRV-gpl positive PRV gpl ,
4 5 5 . .
control sodium azide
5 | Sample diluent 120 300 . .
sodium azide
Wash concentrate , gentamicin
G (10% ) 250 1500 . 110
H | TMB substrate 60 315
| | Stop solution 60 315 0.125% hydrofluoric acid
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()

50 100 multi micropipette
( 500 )

96- well plate ELISA reader

()

PRV PRV
- plate
kit
TMB substrate stop solution
sodium azide kit
copper or lead azide complex( )

anti- PRV-gpl:HRPO conjugate

TMB substrate
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PRV



Wash concentrate

, Kit
()
plate
1.2
plate well
1
Well 300

Anti- PRV -gpl:HRPO conjugate

20

sheet

(A1, A2,

1:10
A3)
plate
3 5
conjugate
well 100

TMB substrate

- 08 -

kit

(A4 Ab)

plate

well

plate

plate



TMB substrate well 100 15

Stop solution well 50

spectrophotometer  A(650 ) (on- air) blank
()

SIN 0.60 , gpl

SIN 0.6 0.7

S/N 0.7 gpl
()
(NCx)
Al A(650) + A2 A(650) + A3 A(650)
NCx =
3
(PCx)
A4 A(650) + A5 A(650)
PCx =

2

Sample A(650)

SIN =
NCx

(Hog Cholera, HC)
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(NPLA, Neutralizing Peroxidase- Linked Assay)

(1)
56 30
2
() HCV monoclonal antibody(MoAb) :

, (2%) PBS

() Vectorstain ABC kit(Vector PK-4100)
() Biotinylated anti- mouse IgG(H+L) (Vector BA-2000)
() Peroxidase substrate kit, DAB (Vector SK-4100) Sigma fast

TM 3,3 - Diaminobenzidine tablet(Sigma)

() PBS-T : 0.05% Tween 20 PBS
() Biotinylated anti- mouse 1gG : PBS 10 Biotinylated
anti- mouse 1gG 1 drop(50 ) 01 ( 1% )
1 2 10

/

() AB solution

PBS- T(0.05% Tween-20 PBS) 10
A sol.(Avidin DH) 100 (2 )
B sol.(Biotinylated HRPH) 100 (2 )
( ) DAB substrate(Vector SK-4100 ) : 5
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Buffer stock 2
DAB stock 4
Hydrogen peroxidase sol. 2
©)
()
96 well plate (a -MEM) 50
well 50 2
HCV(ALD strain) 200 TCID /50 well
-70
20 , 37
10% FBS PK-15 cell(20 [/ )
well , 5% COZ 2
2 (46- 48 ) , , PBS
, plate
cell
80% cold acetone 100 well -20
, PBS 1
-20
() Kit

HCV monoclonal antibody(M oAb,

) 2%

100 37

PBS

60

- 101 -

60

10

, 100

, well



PBS 3-4

Biotinylated anti- mouse 1gG well 25
37 40- 60
AB solution 30 60

PBS 4

AB sol. well 50 37 40- 60
PBS-T 3 , PBS 1

plate

DAB substrate well 100 well 2-10

PRRS)

virus
T est)
(1)
56 30

2
() MA-104 cell

() PRRS virus :

5

(Porcine reproductive and respiratory syndrome,

Nidovirales, Arteriviridae PRRS

(IFA, Indirect Fluorescent Antibody

, PBS 110

MA- 104

PL96- 1

() Methanol (Fluka 65542) : -20

() FITC-conjugated rabbit 1gG fraction to swine IgG(whole molecule,
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Cappel cat No. #55824) : 2

100 -20 PBS
(3)
() IFA plate
175 flask MA- 104 cell 96well plate 10
2 monolayer PRRS (103
104 TCIDE/100 )  well 100 .1 10 ,
11 12
37 , 5% CO2 incubator 48 - 60
PBS 1-2 , plate
well
plate , 37 5
-20 cold methanol(100%) 100 10
, -20
() IFA
sheet , sheet
plate 10 PBS 90 1:10
100 sheet IFA  plate
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100 , 37,

30
PBS well 300 3-5 ,
anti- swine IgG(FITC conjugated) well
50
37 30
PBS well 300 3 5 ,

(Porcine Parvovirus infection)

Porcine parvovirus

(HI, Hemagglutination Inhibition T est)

(1)
() 56 30
() PBS 15 ( 02 + PBS 08 ) , 20

acid- washed kaolin , 30

( ) 1,000rpm, 15

() (025 ) 50% packed RBC(0.25 ) 20
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kaolin 30 , ,

(2
() HI : 4HA units/25

() Acid washed kaolin
() 96 well plate(round bottom)
( ) PBS

() Plate mixer

3
() 2 12 well(A H) PBS 25 .1

well 50 , 25

well 2
() (4 HA titer) 25 1 11

well
()
(15) 50 + 50
PBS 50 + 50
Back titration: PBS 25 + 25
50

() plate mixer 1 , 1
() well  0.5% 50
() , 4 6
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(4)

() e (++):
() (): well
() () ; well
()=
(5
() ( )
() HI titer ( )
() back titration , (8U/25 )
4U/25 HI
16U/25
HI
() 1:5 5 2
. Kaolin
10
(Japanese encephalitis)
(HI, Hemagglutination inhibition test)
pH
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(1)

()2
20
well 10
0.2
Borate saline(pH 9.0) 0.8
Kaolin(25% ) 1.0
() (1,500rpm, 10 )
( ) RBC (packed) 0.25
() 4 20
() (1,000rpm, 10 )
2
() Acid- Dextrose (ACD)
- Sodium citrate (NaiCe€H:O7 2HZ0) 11.269
- Citric acid (H:CeO7 HZO) 4.0g
- Dextrose(Glucose) 11.0g
- DW. gs 500
(10lb, 10 )

() Dextrose- Gelatin-Veronal (DGV)

- Veronal(Barbital, 5.5- diethyl barbituric acid)

- Gelatin

- Sodium Veronal(Na 5.5- diethyl barbiturate)
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0.58g
0.60g

0.38g

10



- Calcium chloride (CaClZ), anhydrous

- MgSOz 7HZO
- NaCl
- Dextrose
- DW. gs
Veronal, sodium veronal Gelatin 250 D.W.
, (DW)
(10lb, 10 )
() Stock sodium sol.
15 M Sodium chloride
- NaCl 87.6759
- DW. qgs 1,000
2.0 M Dibasic sodium phosphate
- NazHPO4Sigma S- 0876) 284.0g
- DW. qgs 1,000
2.0 M Monobasic sodium phosphate
- NaHZPO4Sigma S- 0751) 240.0g
- DW. gs 1,000
0.5M Boric acid
- HBO3 30.92g
- Hot D.W. 700
- DW. gs 1,000
4% BSA (Fraction V)
- BSA 4.0g
- Borate saline sol. (pH 9.0) 0 (pH
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0.02g
0.12g
8.50

10.0g

1,000

1,000



- Borate saline sol. q.s 100

() Working sodium sol. : stock sol.

0.15M NaCl - 0.2M Na:HPO4

- 15 M NaCl 100
- 20 M NaHPO4 100
- DW. qgs 1,000

0.15M NaCl - 0.2M NaH:ZzZPO4

- 15 M NaCl 100
- 20 M NaHZPO4 100
- DW. qgs 1,000

Borate saline solution, pH 9.0

- 15 M NacCl 80
- 05 M HBO3 100
- 1.0 N NaOH 24
- DW. qgs 1,000
pH 9.0
3
() dDW
, 1 4
() 4
10
(4)
()
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()
ACD 15 , 85

DGV 3

ACD (1,000rpm, 10 )

DGV(10 ) ,
(1,000rpm, 10 )
2
() . Packed RBC( RBCs) 1

DGV 133 , .4 ,

() pH PBS

pH 0.15M NaCl - 0.2M NazHPO4 | 0.15M NaCl - 0.2M NaHZzPO4
5.75 3.0 97.0
6.0 125 87.5
6.2 22.0 78.0
6.4 32.0 68.0
6.6 45.0 55.0
6.8 55.0 45.0
7.0 64.0 36.0
7.2 72.0 28.0
74 79.0 21.0
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pH PBS
RBC pH PBS 1:24 , HA test
15
(5) ( , HA)
() 96 well plate 1  well 50
() well(1-12 ) 0.4% BABS 50
()1 well 11 well
* 12 well RBC
() 124 50 well . PBS pH 2
pH pH 6.0 6.4
4 pH  buffer
() , 37 30 ,
(HA)
1 2 3 4 5 6 7 8 9 10 11 12
A o o o o H 6.0 o o o o o
B o) o) o) o) P ' o) o) o) o) o) R
C o o o o H 62 o o o o o B
D o o o o P : 0 0 0 0 0 C
E o o o o H 64 o o o o o
F o) o) o) o) P ' o) o) o) o) o)
G o o o o H 66 o o o o o
H o) o) o) o) P ' o) o) o) o) o)
*
1:2 | 1:4 | 1:8 | 1:16 | 1:32 | 1:64 |1:128|1:256|1:512|1:1024|1:2048
* HA
(/50 ) 2 4 8 16 32 64 | 128 | 256 | 512 | 1024 | 2048
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()

(HA titer)
o (++) :
() : well
() : well

+

() : pH
, end point pH  buffer
pH PBS
(8 HA unit/25 ) , HI test

(6) (HI, Hemagglutination  Inhibition test)
() ( ) 25 1 well
( ) 0.4% BABS 25 1 12 well
()1 well 25 2 11
() 25 12 well well (

16 HA unit)
() (back titration) HA test
()12 well BABS 25
() 4 18-24 )
() pH RBCs 50 well
()37 30 ,
()
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HI titer ( )

1:10 10 2
back titration (8U/25 )

, 4U/25 HI

16U/25 HI

(Encephalomyocarditis)

(HI,

Hemagglutination Inhibition test)

(1) ( )

() 56 30 ( )

() PBS 15 ( 02 + PBS 08 )

, 4 0.2 25% Kaolin (
)
()5 30

() (1,000rpm, 15 )

(2)

() HI : 4HA units/25

() Acid washed kaolin
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() 0.4%
(3
()

() 4 HA unit/25 (8 U/50 )

1

() 04% GP-RBC

(4
()
() kaolin

2

(Swine influenza)

SIN1

(1) ( )
() 56 30

() PBS 15

()4
() (1,000rpm, 15 )

(2)
() HI © 4HA units/25

- 114 -

90

1:10 10

H3N2 2

02 + PBS 08 )

25% Kaolin (



()

)

()

() 4 HA unit/25 (8 U/50 )
1

() 0.5% chicken-RBC , 0

(4
() : 1:10

10 2

(Atrophic rhinitis)

B. bronchiseptica ,

(1)

()

() .02

() : 5 , 30
2

()V U microplate

() Micropipette (25 , 50 )

() Mixer (microplate )

() : :

() (001 M PBS, pH 7.2)
0 NazHPO4 12H0 2.85 g
0 KHzPO4 038 g
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o NaCl 85¢
o DW. to 1,000
121 , 30
3
() B. bronchiseptica blood agar
, 50 Tryptic Soy broth
() 500 Tryptic Soy broth
() (2,000 rpm, 15 )
3 - (
() PBS MacFaland No. 3
0.3%
() ,
Sodium azide 0.1%(w/v)
(stabilizer) : Tween 80 0.1%(w/v)
() PBS
PBS
, Spectrophotometer O.D.
0.420 ,
(4)

() Microplate
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24 48

O.D. 620
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() well

()

() 50

( )25  multipipette
(H) 2

() 25

() Microplate
2

() Plate

(5

(Swine Erysipelas)

well 25
well 50
well

well

well
, plate
, plate 4
15

, plate

Erysipelothrix rhusicpathiae

(Growth agglutination test)
(1)
()
()
()

(2)
()2

() Micropipette ( 1,000

() Vortex mixer ( tube

05

56 30

)
)
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(A)

37



() 37 incubator (shaking )

() : Tryptic soy broth (T SB)(Difco) 0.05% Tween
80

() : Tryptic soy broth (T SB)(Difco)

©)

() blood agar

() Blood agar 1 500
37 18 24

()

()

(4)
(E. rhusicpathiae)

56 30

(5

( 1:2).

() (TSB) 05
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(6)
()

()

18

()

well

()

(Mycoplasma pneumonia)

M ycaplasma hyapneumoniae
ELISA(Enzyme- linked immunosorbent assay)

sonicator , Sephacryl S-300

gel(Pharmacia) 100

(1)
() Carrier surface : ELISA 96 well microplate

() Coating buffer
A solution : NaHCO03 8.401g + NaN30.2g - 18 DW

B solution : NazCO3 10.599g + NaN30.2g - 1t DW
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- pH 96 B A
.4

() Phosphate buffered saline(PBS), pH 7.4

( ) Carbonate coating buffer(0.1M, pH 9.6): NaHCO3 2.93g
NazCO3 1.59¢g 10 , pH
9.6 . (4 )

() Blocking buffer: 2% bovine serum albumin in PBS

() Washing buffer(PBS- Tween20): Tween 20(1 ) NaNg&0.04qg)

PBS 2¢

() HRP substrate solution(0.1M Phosphate- citrate, pH 5)
0.1M Citric acid : Citric acid 19.21g 1¢ DW
0.2M NazHPO4 : NazHPO4 28.4g 12 DW

0.1M Citric acid 125 + 0.2M NazHPO4 1285 + DW 25

- OPD 20 30% Hz02 20
( ) Stop solution: HRP - 3M 4M HZS04
() , 37
() Spectrophotometer microplate recorder
(3)
() coating buffer , plate well 100
() 4 37 4
() , 3 ( 5 )
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(4)

) Blocking buffer 150 , 37 1
) Washing buffer 3 ( 5 )
) plate 2
) well well  PBS 100
) w ell PBS 180 20 ,
100 well 12 well
2 , well 100
) plate , 37 2

) Washing buffer 3
) Conjugate(Anti- pig 1gG peroxidase conjugated) blocking

buffer ( ) 37 1

) Washing buffer 4

) Substrate well 100

) 10 stopping sol. 50 w ell ,
ELISA reader(492nm) oD

) oD / OD == 20

) 100 oD
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Conjugate

well oD

Substrate

PBS

(Brucellosis)

well

well

blank

PBS

conjugate

(Buffered plate agglutination

test) , Brucella abortus
0.5% Crystal
violet Brilliant green
(1)
56 30
(2)
()
()
(3)
() ,
() 0.08 0.04 0.02 0.01 0.005
() 0.03 0.03 0.03 0.03 0.03
1:25 1:50 1:100 1:200 1:400
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()4 (20 )

, 8
()
1/50 1/100 1/200
i - -
+ - -
+ * -
+ + -
+ + *
+ + +
(T oxoplasmosis)
(1995)
(Toxoplasma gondii, RH strain)
(1)
()
() ( )
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() (2.0M AMP Buffer)

. 20M stock AMP 100 10% BSA 10 10%
NaN3 1 ,pH 8.0
10
2.0M stock AMP : AMP-HCI 125.6g 500
( ).
() 96 well microplate(U- bottom)
() (20- 100 )
() (25 )
(2)
() 1:16
() 25
1:32, 1:64 2 well 25
() L:16, 1:32, 1:64 w ell
25
() ,
12- 15
()
(3)
() +3:
() +2:
() +1
() +05 :
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1:64 +1
1:64 +0.5
1:64 0

10

Seromonitoring

ELISA kit IDEXX
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Screen kit gpl ELISA kit

Table 4-2-1 1850
354

18%

, 7 (96-7 )
100 15

Table 4-2-1. Prevalence of antibodies to ADV by ELISA test in
1996- 97(1st year)

Series No serum Vaccine antibody Field antibody

of test tested NoO positive % positive No positive % positive
96- 1 103 3 2.9 0 0
96- 2 514 55 10.7 0 0
96- 3 334 74 22.1 0 0
96- 4 94 6 6.3 0 0
96- 5 50 1 2 0 0
96- 6 50 1 2 0 0
96- 7 100 20 20 15 15
96- 8 49 8 16.3 0 0
96- 9 50 3 6 0 0
97-1 93 0 0 0 0
97-2 237 161 67.9 0 0
97- 3 64 21 32.8 0 0
97-4 112 1 0.9 0 0
T otal 1850 354 19.1 16 0.91
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22

73

96

76

107

17

12

(1,510 )

(T able 4-2-2).

- 127 -

29

1334 ( ,

(2,839

4,300



Table 4- 2- 2. ()

.98 9 841

(Table 4-2-3).
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Table 4-2-3. Prevalence of antibodies to ADV by ELISA test in 1997- 98(2nd

year)
Series of test No serum tested No positive % positive
97-7 30 0 0
97-8 33 0 0
97-9 17 0 0
97- 10 33 0 0
97- 11 50 0 0
97- 12 22 0 0
97- 13 23 0 0
97- 14 40 0 0
97-15 16 0 0
98-1 40 0 0
98-2 49 0 0
98-3 100 0 0
98- 4 50 0 0
98-5 74 0 0
98- 12 314 0 0
98- 13 50 0 0
T otal 941 0 0
2.
1993
( , 1994), 80
( , 1993).
PRRS Nidovirales, Arteriviridae positive stranded RNA
virus virus genome 8 open reading frame ,
(Zimmerman , 1997). Lelystad virus( prototype)
VR-2332 strain strain
(Andreyev , 1997).
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) strain

PRRS
(
, 1998a),
(PL 96-1 strain)
(Indirect immunofluorescent assay) )
( , 1998).
ELISA kit 98%
1 1880
, 155 8.2%

(1998)

Table 4-2-4. Prevalence of antibodies to PRRSV by IFA test in 1996- 97(1st

year)

Series of test No serum tested No positive % positive
%- 1 103 10 9.7
96- 2 514 65 12,6
96- 3 334 6 1.8
96- 4 94 20 0.2
96- 5 50 4 0.1
96- 6 50 1 0.02
96- 7 100 0 0.0
96- 8 49 2 0.04
96- 9 50 5 0.1
97-1 93 8 0.09
97-2 237 16 0.07
97-3 64 10 0.2
97-4 112 8 7.14
97-5 30 0 0
Total 1880 155 8.2
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2 1,508 , 171
3% 1 . ,

30%

Table 4-2-5. Prevalence of antibodies to PRRSV by IFA test in 1996- 97(2nd

year)

Series of test No tested No positive % positive
97-7 30 25 83.3
97- 8 33 0 0
97-9 17 0 0
97- 10 33 0 0
97- 11 50 0 0
97-12 22 2 9.1
97- 13 23 0 0
97- 14 40 3 75
97- 15 16 0 0
98- 1 40 0 0
98- 2 49 2 4.1
98- 3 100 0 0
98- 4 50 5 10.0
98- 5 74 3 4.1
98- 6 252 23 9.12
98- 7 30 7 23.3
98- 8 25 0 0
98- 9 97 18 185
98- 10 164 58 35.3
98- 12 314 25 7.9
98- 13 50 0 0
T otal 1,509 171 11.3

(Zimmerman , 1997). 90
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90%

, 33% 177 4

70%

- 132 -

PRRS

95%

70%

(NPLA)

536



Table 4- 2- 6. Neutralizing antibody titers to HCV by NPLA test(1lst year)

NO serum AnthOdy tltel‘
Series of test

tested <4 8- 16 32-64 >128

97-1 93 42 5 8 38

97-2 237 121 41 40 35

97-3 64 12 4 22 26

97-4 112 2 7 37 66

97-5 30 0 1 7 22

T otal 536 177 58 114 187
(%) (200.0) (33.0) (10.8) (21.3) (34.9)

2 1183 4

34.8%(411 )
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Table 4-2-7. Neutralizing antibody titers to HCV by NPLA test(2nd year)

) No serum Antibody titer
Series of test
tested <4 8- 16 32- 64 >128
97-7 30 0 4 7 19
97- 8 33 1 6 10 16
97-9 17 0 1 8 8
97-10 33 1 15 12 5
97-11 50 15 19 12 4
97-12 22 0 6 9 7
97-13 23 0 1 11 11
97-14 40 28 1 6 5
97- 15 16 0 4 6 6
98- 1 40 3 10 25 2
98- 2 49 6 10 26 7
98- 3 100 49 8 31 12
98- 4 50 1 21 25 3
98- 5 74 21 24 20 9
98- 6 251 104 72 64 11
98- 7 30 6 13 11 0
98- 8 25 3 9 11 2
98-9 96 16 54 25 1
98- 10 164 125 38 1 0
98- 11 40 32 8 0 0
T otal 1183 411 324 320 128
(%) (100.0) (34.8) (27.4) (27.0) (10.8)
4,
( , 1998).
, Table 3-2-8
1
918 , 160
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38%(251 )
1 2 400 , 50%

160

Table 4- 2- 8. Hemagglutination inhibition antibody titers to PPV (1st year)

, No serum Antibody titers
Series of test
tested <5 10- 80 160- 1280 = 2560

96- 1 87 64 0 2 21
96- 2 514 306 18 81 109
96-9 50 22 0 2 26
97-1 91 36 0 12 43
97-3 64 14 0 12 38
97-4 112 107 0 2 3

Total 918 549 18 111 240
(%) (100.0) (59.8) (2.0) (12.1) (26.1)

Table 4- 2-9. Hemagglutination inhibition antibody titers to PPV (2nd year)

, No serum Antibody titers
Series of test
tested <5 10- 80 160- 1280 = 2560
97- 8 33 20 2 1 10
97-9 17 17 0 0 0
97- 10 33 24 0 0 9
97- 11 50 0 0 2 48
97- 12 22 8 0 2 12
97- 13 22 8 0 0 14
97- 14 40 27 0 0 13
97- 15 16 1 0 0 15
98- 1 40 26 0 0 14
98- 7 30 16 1 2 11
98- 9 97 33 2 14 48
T otal 400 180 5 21 194
(%) (100.0) (45.0) (1.3) (5.2) (48.5)
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Influenza virus type A C , type
A , HIN1 , H3N2
(Easterday and Hinshaw, 1992).

(1998) HIN1  H3N2 2

, 2 (Table

4-2-10), 2 1,300

Table 4- 2- 10. Distribution of antibody titers to SIV by HI test(1lst year)

Serotype Series  No serum Antibody titers
of test tested <20 40-160 320 1280 > 2560
97-5 30 30
HIN1 97-6 30 24 4 )
Subtotal 60 64 4 ’
97-5 30 30
H3N2 97-6 30 15 - 6 ,
Subtotal 60 45 7 5 )
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Table 4-2-11. Distribution of antibody titers to SIV(HIN1) by HI test(2nd year)

Series of test No serum Antibody titers
tested <20 20-160  320-1280  >2560
97-7 30 24 4 2
97-8 33 18 15
97-9 17 17
97- 10 33 33
97- 11 50 50
97- 12 21 11 10
97- 13 23 20 3
97- 14 40 24 16
97- 15 16 16
98- 1 40 40
98- 2 49 43 6
98-3 100 54 46
98- 4 50 29 18 1 2
98-5 74 65 6 3
98- 6 251 178 69 4
98- 7 30 23 6 1
98-8 25 19 6
98-9 97 57 33 4
98- 12 314 263 38 12 3
98- 13 50 17 31 2 1
T otal 1343 1001 307 29 6
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Table 4-2-12. Distribution of antibody titers to SIV(H3N2) by HI test(2nd year)

Series of test No serum Antibody titers
tested <20 20-160 320-1280  >2560
97-7 30 15 7 6 2
97- 8 33 0 9 24
97-9 17 0 14 3
97- 10 33 13 6 13 1
97- 11 50 3 11 36
97- 12 21 15 6
97-13 23 23
97- 14 40 1 5 33 1
97-15 16 16
98- 1 40 18 4 18
98- 2 49 43 4 1 1
98- 3 100 ely) 6 4
98- 4 50 50
98- 5 74 53 11 10
98- 6 251 179 39 18 15
98- 7 30 30
98- 8 25 25
98-9 97 69 28
98- 12 314 261 46 7
98- 13 50 47 3
Total 1343 897 193 227 26
1,343 , 2 30%
(Table 4-2-11, 4-2-12) 2
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(Chu and Joo, 1992).

1166
, 160
13%

4-2-13

Culex tritaeniohynchus

. 1954
.2 1346
, 86.6%
180 (13.4%)
7%
, Table

- 139 -



Table 4- 2- 13. Antibody titers to JEV by HI test(2nd year)

, No serum Antibody titers
Series of test
tested <20 20- 80 160- 320 > 640

97-7 30 30
g7-8 33 27 2 3 1
97-9 17 17

97- 10 33 33

97-11 50 49

97- 12 22 21

97- 13 23 18 1 3

97-14 41 40

97-15 16 16
98-1 40 37 2
98- 2 49 41 4 3
98- 3 100 80 18 2
98- 4 50 35 8 7
98-5 74 63 9 2
98- 6 252 202 12 21 17
98-7 30 30
98-8 25 17 6 0
98-9 97 76 9 11

98- 12 314 284 17 9

98- 13 50 50
total 1346 1166 85 64 31
(%) (100.0) (86.6) (6.3) (4.8) (2.3)

7.
, . 1958
- (Joo HS, 1992), 1991
, (
1991). )
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Table 4-2-14. Antibody titer to encephalomyocarditis virus by HI test(lst

year)
, No serum Antibody titers
Series of test
tested <10 20- 80 160- 640 > 1280

97-5 30 30
97-6 30 30

T otal 60 60

1 60 2 402

Table 4-2-15. Antibody titer to encephalomyocarditis virus by HI test(2nd

year)
, No serum Antibody titers
Series of test

tested <10 20- 80 160- 640 > 1280

97-8 33 33

97-9 17 17

97- 10 33 33

97-11 50 50

97- 12 22 22

97- 13 23 23

97- 14 41 41

97- 15 16 16

98-1 40 40

98- 7 30 30

98-9 97 97

T otal 402 402

8.

3-4 1 Bordetella bronchiseptica

, , Pasteurella multocida
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20

capsular type D) 2
(De Jong MF, 1992).
Bordetella bronchiseptica
1808 , 2 1500 3300
1280

Table 4- 2- 16. Distribution of antibody titers to B. bronchiseptica(lst year)

, No serum Antibody titers
Series of test
tested <20 40- 80 160- 320 > 640
96- 1 103 8 54 32 9
96- 2 514 11 166 220 117
96- 3 333 1 73 188 71
96- 4 94 0 21 59 14
96- 5 50 11 29 7 3
96- 6 50 16 22 7 5
96- 7 100 20 48 21 11
96- 8 49 11 15 19 4
96- 9 50 16 14 16 4
97-1 93 0 19 48 26
97-2 237 20 88 106 23
97-3 64 5 22 22 15
97-4 112 14 58 34 6
97-5 30 0 4 17 9
97-6 30 0 5 17 8
T otal 1,909 133 638 813 325
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Table 4- 2- 17. Distribution of antibody titers to B. bronchiseptica(2nd year)

Antibody titers

Series of

test No serum tested <20 40-80  160-320  >640
97-7 30 5 17 8
97-8 33 18 15
97-9 17 6 8 3
97-10 33 1 32
97- 11 50 21 27 2
97- 12 22 4 13 5
97- 13 23 5 18
97- 14 40 5 22 13
97- 15 16 3 9 4
98- 1 40 1 12 20 7
98- 2 49 9 19 10 11
98- 3 100 31 52 17

98- 4 50 11 15 14 10
98-5 74 28 34 7 5
98- 6 252 60 104 48 40
98- 7 30 12 15 3 0
98-8 25 15 8 2 0
98- 9 97 16 37 26 18
98- 10 164 93 43 17 11
98- 12 314 123 144 34 13
98- 13 50 8 25 17

Total 1509 407 552 335 215

0.

M ycoplasma hyopneumoniae
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(Ross RF, 1992). ELISA M ycoplasma

hyapneumoniae

1, 2 1600

, 20 1280 (Table 4-2-18,

19). 1280

13%

Table 4- 2-18. Distribution of antibody titers to M. hyopneumoniae(1lst year)

, No serum Antibody titers
Series of test
tested <10 20-80  160-640  >1280
97-4 112 83 29
97-5 30 23 7
97-6 30 15 15
T otal 172 38 105 29
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Table 4-2-19. Distribution of antibody titers to M. Fycpneumoniae(2nd year)

Series of test No serum Antibody titers
tested <10 20-80  160-640  >1280

97-7 30 15 15
97-8 33 26 7
97-9 17 1 12 4
97- 10 33 1 30 2
97-11 50 25 25
97-12 22 5 17
97-13 23 4 15 4
97- 14 40 20 20
97-15 16 7 9
98- 1 40 25 13 2
98- 2 49 8 40 1
98- 3 100 7 85 8
98- 4 50 4 27 19
98- 5 74 49 25
98- 6 251 36 182 33
98- 7 30 3 25 2
98- 8 25 6 16 3
98- 9 97 26 67 4
98- 10 164 34 108 22
98- 12 314 166 128 20
98- 13 50 29 21
T otal 1,508 1 459 903 145
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10.

Actinobacillus pleuropneumoniae

1, 2, 5, 7
1992).
2,5
Table 4-2-20 4-2-25
2 , 1 1908 , 2 1508 3416
7% 2627
781 20- 80 , 160
8 (0.2%)
5 , 1 1907 , 2 1144 3051
, 1085 (36%)
2
7 1,2 1766 , 1508 3274

, 697 (21%) ,
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Table 4- 2-20. Antibody titers to A. pleurcpneumoniae serotype 2(1st year)

Antibody titers

Series of test No. serum
tested <20 40-80  160-320  >640
9%- 1 103 93 10 0 0
96- 2 514 443 69 2 0
96- 3 332 270 62 0 0
9%- 4 94 63 31 0 0
96- 5 50 50 0 0 0
96- 6 50 48 2 0 0
96- 7 100 99 1 0 0
96- 8 49 44 5 0 0
96- 9 50 50 0 0 0
97-1 93 66 27 0 0
97- 2 237 159 78 0 0
97-3 64 60 4 0 0
97-4 112 103 9 0 0
97-5 30 0 29 1 0
97-6 30 0 29 1 0
T otal 1908 1548 356 4 0
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Table 4- 2-21. Antibody titers to A. pleurcpneumoniae serotype 2(2nd year)

Antibody titers

Series of test No serum
tested <20 40-80  160- 320 > 640
97-7 30 0 29 1 0
97-8 33 3 30 0 0
97-9 17 0 17 1 0
97- 10 33 1 31 1 0
97-11 50 1 48 0 0
97- 12 22 19 3 0 0
97-13 23 21 2 0 0
97- 14 40 22 18 0 0
97-15 16 16 0 0 0
98- 1 40 27 13 0 0
98- 2 49 35 14 0 0
98- 3 100 82 18 0 0
98-4 50 46 4 0 0
98-5 74 70 4 0 0
98- 6 251 223 28 0 0
98- 7 30 25 5 0 0
98- 8 25 21 4 0 0
98-9 97 57 39 1 0
98- 10 164 157 7 0 0
98- 12 314 206 108 0 0
98- 13 50 47 3 0 0
T otal 1,508 1,079 425 4 0
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Table 4- 2-22. Antibody titers to A. pleurcpneumoniae serotype 5(1st year)

Antibody titers

Series of test No serum
tested <20 40-80  160- 320 >640
96- 1 103 72 29 2 0
96- 2 514 347 145 22 0
96- 3 332 113 187 32 0
96- 4 94 44 40 10 0
96-5 50 24 25 1 0
96- 6 50 27 23 0 0
96- 7 100 62 38 0 0
96- 8 49 29 19 1 0
96- 9 50 23 27 0 0
97-1 93 21 66 6 0
97-2 237 31 160 45 1
97-3 64 27 37 0 0
97-4 111 10 11 80 10
97-5 30 0 4 12 14
97-6 30 0 4 22 4
T otal 1907 830 815 233 29
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Table 4- 2- 23. Antibody titers to A. pleurcpneumoniae serotype 5(2nd year)

Antibody titers

Series of test No serum
tested <20 40-80  160- 320 >640
97-7 30 0 4 22 4
97-8 33 0 11 18 4
97-9 17 0 12 5 0
97- 10 33 1 17 15 0
97- 11 50 3 33 14 0
97- 12 22 12 9 1 0
97- 13 23 2 15 6 0
97- 14 40 2 30 8 0
97- 15 16 4 10 2 0
98- 1 40 0 5 28 0
98- 2 49 3 16 22 0
98- 3 100 34 61 5 0
98- 4 50 0 23 27 0
98-5 74 2 47 25 0
98- 6 251 23 95 108 25
98- 7 30 4 25 1 0
98-8 25 6 19 0 0
98- 9 97 7 53 35 2
98- 10 164 152 11 1 0
Total 1,144 255 496 343 35
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Table 4- 2-24. Antibody titers to A. pleurcpneumoniae serotype 7(1st year)

Antibody titers

Series of test No serum
tested <20 40-80  160- 320 >640

96- 1 103 48 49 6 0
96- 2 514 17 242 212 43
96- 3 332 12 213 104 3
96- 4 94 0 71 22 1
96-5 50 22 28 0 0
96- 6 50 16 34 0 0
96- 7 100 33 53 11 3
96- 8 49 10 37 2 0
96- 9 50 18 29 3 0
97-1 93 0 50 41 2
97-2 237 64 119 50 4
97-3 64 8 47 7 2
97-5 30 13 17

Total 1766 248 985 475 58
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Table 4- 2-25. Antibody titers to A. pleurcpneumoniae serotype 7(2nd year)

Series of test No serum Antibody titers
tested <20 40- 80 160- 320 > 640
97-7 30 24 5 1 0
97- 8 33 16 13 1 3
97-9 17 14 2 1 0
97- 10 33 31 2 0 0
97-11 50 34 12 4 0
97-12 22 9 7 5 1
97-13 23 5 15 3 0
97- 14 40 13 21 6 0
97-15 16 2 10 4 0
98- 1 40 7 19 8 6
98- 2 49 6 27 10 6
98- 3 100 60 40 0 0
98- 4 50 0 36 12 2
98-5 74 22 46 6 0
98- 6 251 2 131 70 48
98- 7 30 10 17 1 2
98- 8 25 11 14 0 0
98- 9 97 14 32 26 25
98- 10 164 132 30 2 0
98- 12 314 36 208 40 30
98- 13 50 1 45 4 0
Total 1,508 449 732 204 123
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11.

Erysipelothrix rhusicpathiae

(Wood RL, 1992).

1 618 , 2 920 1538
222 (14%) , 8

1222 (80%)

Table 4- 2- 26. Antibody titers to E. rhusiopathiae type 1(1st year)

Antibody titers

. No serum
Series of test
tested <4 4-8 16 >32
926- 1 97 1 59 32 5
96- 2 491 15 251 162 63
96- 6 30 1 24 2 3
T otal 618 17 334 196 71
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Table 3-2-27. Antibody titers to E. rhusicpathiae type 1(2nd year)

No serum Antibody tested
Series of test
tested <4 4-8 16 >32

97-7 30 1 24 2 3
97-8 33 3 23 3 4
97-9 17 4 13

97- 10 17 20 5 8
97-11 50 29 21

97-12 22 9 12 1

97-13 23 5 17 1
97-14 40 11 28 1
97- 15 16 8 8

98- 1 40 1 24 8 7
98- 7 30 21 9

98- 9 93 1 56 28 8
98- 10 163 54 108 1
98- 12 313 57 255 1

98- 13 50 1 48 1

T otal 937 205 666 49 33
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3 Seromonitoring

2
H 5
10
1.
gpl ELISA 10 276
Table 4- 3- 1. Antibody titers to Aujeszky's virus(2nd year)
Farm No serum tested No positive % positive
A 30 0 0
B 17 0 0
C 50 0 0
D 22 0 0
E 16 0 0
F 40 0 0
G 32 0 0
H 20 0 0
| 24 0 0
J 25 0 0
T otal 276 0 0
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276
16
Table 4- 3- 2. Antibody titers to hog cholera virus(2nd year)
Antibody titers
Farm No tested
<4 8- 16 32- 64 >128

A 30 1 7 22
B 17 4 8 5
C 50 4 16 21 9
D 22 1 6 13 2
E 16 8 7 1
F 40 3 10 25 2
G 32 1 7 21 3
H 20 10 8 2
| 24 4 14 6
J 25 3 9 11 2

T otal 276 16 85 127 48
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strain 276
204 (1998)
D, H
Table 4- 3- 3. Antibody titers to PRRS virus(2nd year)

Farm No serum tested no positive % positive
A 30 - 0
B 17 - 0
C 50 - 0
D 22 2 9.09
E 16 - 0
F 40 - 0
G 32 - 0
H 20 2 10
| 24 1 4,16
J 25 - 0

T otal 276 5 181
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(9.2%)

. 10 276 , 260

Table 4- 3- 4. Antibody titers to Toxaoplasma gondii(2nd year)

24

Farm No serum tested No positive % positive)
A 16 2 125
B 17 0 0
C 50 1 2.0
D 21 0 9.09
E 16 0 0
F 40 9 225
G 31 5 16.1
H 20 2 10.0
| 24 5 20.8
J 25 0 0

Total 260 24 9.2
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. 10 260

Table 4- 3- 4. Antibody titers to Brucella suis(2nd year)

Farm No serum tested No positive % positive)
A 16 2 125
B 17 0 0
C 50 1 2.0
D 21 0 9.09
E 16 0 0
F 40 9 225
G 31 5 16.1
H 20 2 10.0
| 24 5 20.8
J 25 0 0

T otal 260 24 9.2
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Appendix 1. Example of Slaughter Check Report

000 Slaughter Check
1. Slaughter Check 1 1998. 5. 12
2. : () Slaughter Plant
3.
4.
000 (Slaughter Check)
“PigMon Slaughter Check Procedures"
5. :
30
1
1 998 11 775 21 925
2 868 12 845 22 776
3 846 13 872 23 814
4 926 14 665 24 900
5 878 15 No tag* 25 730
6 829 16 733 26 909
7 659 17 No tag* 27 877
8 830 18 769 28 901
9 804 19 693 29 882
10 910 20 656 30 813
(ear tag)
6.
1)
(1)
2 ( )
3
4
©)
(6
(7
®
9
2)
(1)
2 (PRRS)
3
4
©)



1)
2.
12/30(40.0%)
( )
8/30(26.7%) No. 7(2), 10(1), 13(1), 14(1), 19(1), 24(1),
29(2), 30(2)
3/30(10.0%) No. 1(2D), 10(2), 13(2D)
20/30(66.7%)
9/30(30.0%)
7/30(23.3%)
0/30(0%)
0/30(0%)
0/30(0%)
2)
3.
Sample *
No.
l - - -
2 - - 6%
3 + + 20%,
A. pleurcpneumoniae 1
4 + + - 8%,
A. pleurcpneumoniae 1
5 + R - 5%
6 + - - 6%
7 + - - 10%,
8 - - -
9 - - -
10 - - -
11 + - - 7%,
P. multocida 1
12 - - -
13 - - -
14 + - + 10%,
P. multocida 1
15 + - - 12%,
Streptococcus suis 1
16 + - - 2%( )
17 + + + 14%
18 + - - 12%,
P. mliltocida, Strep. suis
19 + - - 3%,
20 - - -
21 + + + %,
A. pleurcpneumoniae 1
22 + - - 5%
23 - - -
24 + + - 6%
25 - - -




Sample

No.
26 - + + 10%,
A. pleurcpneumoniae,
Strep. suis 1
27 + + + 12%,
H. parasuis, Strep. suis
28 + + - 10%,
A. pleurcpneumoniae 1
29 + + + 19%,
P. multocida 1
30 + - - 2%,
20/30 9/30 7/30 A. pleurcpneumaniae 5
(66.7%) (30.0%) (23.3%) P. multocida 4
Strep. suis 4
H. parasuis 1
3
4,
Sample No. AR Grade Sample No. AR Grade
1 2D(2.5) 16 1
2 0 17 1
3 1 18 0
4 1 19 0
5 0 20 0
6 0 21 1
7 0 22 1
8 1 23 0
9 0 24 1
10 2 25 0
11 1 26 0
12 0 27 1
13 2D(2.5) 28 1
14 0 29 1
15 0 30 1

* Grade 0~1: Normal; Grade 2: Mild atrophy; Grade 3: Moderate atrophy
Grade 4: Marked change; Grade 5. Severe change
** No. 1, 10, 13:

4)

(1) 30

5

Salmonella

(No 23, 26, 30)

(Mild to moderate atrophy)

3

Salmonella typhimurium



, PRRS, ,

Sample

Z
o

(AD)

(PRRS)

© 0 ~NO O WNBE
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* PRRS
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1) 30 12 (40.0%)
, 30 8 (26.7%)

( )
2) 2 3 (10%)
3 30 20 (66.7%) .
4) 3 9 (30.L%) , 5 Actinobacillus
pleurcpneumoniae . Pasteurella multocida Haemcphilus

parasuis, Streptococcus suis
(Mycoplasma Induced Respiratory Disease Complex)

5) 30 3 (10.0%) Salmonella
Salmonella .
6) 8 43.3%(13/30) PRRS 23.3%(7/30)
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