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Actinobacillus (A.) pleuropneumoniae= 1% s73°l™, W52 Fert tf
FF A T F(coccoid) F2 Ft(rod) EEFO] Aldteltt [25, 311 A
pleuropneumoniae A7} FL ¢ A 5ol [31], S A =3 H (porcine
pleuropneumonia)®] YAA = A AAH R FEakdo A ot A F )
S T Y [32] o] o] A5 EHEAS FA= AMee Hemophilus (H.)
strain?} FAFEte] H. parahemolyticus®= 88 = Tt [26]. ©]% Shope [30]& o}
2R X FolA A FHHE WA EEd 7S WWe 54

gstdtt. a8y FHtol= DNA =43
phenotype©] Hemophiluss E.thi= Actionbacillus%9l 7Va = Aol 34 A

pleuropneumoniae@t L 7§ = A} [32].

of wa} H pleuropneumoniae=

A. pleuropneumoniae= nicotinamide adenine dinucleotide (NAD T+ V
factor) 274l wel 2709 AEH(biotype) ¥ WA FuS FASE ot Fo
zFololl o) 15719 & A & (serotype) &2 HFHh NAD 732l A
= dHF 1~12 % 157} dow, dHE 13 9 14+ NAD Ha 73S 4=F

Mol 3ot [17].

A. pleuropneumoniae= 733 F A HAREFZFIE 2 AEGAE HEHH
[31], MHALS, S71&%F A +F, 259 39, 329 s 59 &~
Efz gdlo] 7S W A4
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3. PCR

D AN ARS B 32

2] 5072 HAFAA FHElEe] dAwdQl A pleuropneumoniae®l €A
SRS flste] PCR& AAlstv. 44 HAE flgte] -70TCe ¥5 Hyd
ZAe AdXE AFH3Fe] DNase RNase free distilled water (Invitrogen,
USA)S}F 1:10 Hl& = E3sto] #dst A7l & FF5 A5 o] &3tk
DNAZ%2 G-spin” DNA extraction kit (iNtRON biotechnology, Korea)Z
o] g3ttt AlFEe FF N 200 ol G-buffer 400 wsS & EF3g b 70Col
A 10%-3F ®FX]13FaL binding buffer 400 WS % 7F8o] columnel] 800 wlE €L
12,000 rpmoll Al 183 #2189} Collection tubeoll o #E &H4S A A3}
500 w09 washing bufferE 3} 12,000 rpmolAl 13 A3 &
}7] A4S 18] S A2 1.5 ml effendorf tubedl columns %3l 100
ml e elution bufferE #H7}ate] 13,000 rpmol Al 187 dAEH S st H=E
=& PCRAEA A74A 70T ¥5HE ¥ a3t

Rl

o>

"

2) Oligonucleotide primer®] A=}

A. pleuropneumoniae®l XT3 BAHY 2 5 68 FHES 3 primere
Jessing & [20]¢] WHl Fate] AlFsF o, 18 A4S 93 primerts

Schuchert & [29]9] ", 38 F4S 93 primere Zhou & [34]¢] ®H, 7 2

128 545 9% primer= Angen % [9]¢] WXl =38} A 25t (Table 1).
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3) PCR ¥r&-xx

249 &4

o

‘(H

9] primer 27t 05 w0 (20 pmol) % DNase RNase free water 17 ulE PCR

ro

Whg & FE3% DNA 2 wst st a ob= 3

premix (Maxime PCR premix, iNtRON biotechnology, Korea)oll #7}3slo] %
WHg-g ol 20 w7t H=E sk 2 @A Fl tigk PCR whHgoll thdk &9
AlZE 232 Table 29F 2ol AA3H T PCRe 532 PCR Thermal Cycler
Dice TP600 (TaKaRa, Japan)< o] &3t}

4) PCR s3Ak=9] g9l

HFo. =%

S Fg & Zbzbo] ukSo 7 S 15% agarose geldoll A A7 EE AA

[e)

st t}S, ethidium bromide £+%4(05 w/mé in DW)o = <HAsT. UV

off

)
transilluminator (Mupid-Scope WD, TaKaRa, Japan)® 2Ztzte] & Ao 3t
o]zl Wiz {FHE s oern, F3HAES gy #stel 100 bp

DNA Ladder (iNtRON, Korea)E molecular size marker® ©|-83} 1t}
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Table 1. Oligonucleotide primers used in PCR test for identification and

serotyping of A. pleuropneumoniae

product
Target . .
Primer Sequences (5' to 3Y) size
agent
(bp)
APP HPF AAG GTT GAT ATG TCC GCA CC 950
All Serotype HPR CAC CGA TTA CGC CTT GCC A
APP AplU; AGT GGC TGG ATG AGA CGA GAC 1603
Serotype 1 Apll, TAG TTT GTT ATG GTA TTT CTG TA ’
APP Ap2F ACT ATG GCA ATC AGT CGA TTC AT 00
Serotype 2 Ap2R  CCT AAT CGG AAA CGC CAT TCT G
APP AP3NF TTT GCG CTG TAG TGC TCC AAT o1
Serotype 3 AP3NR AAC AAA TAA AGT TGC TCG AAA GTA
APP ApbA TTT ATC ACT ATC ACC GTC CAC ACC T 1100

Serotype 5 ApSB  CAT TCG GGT CTT GTG GCT ACT AA

APP SGJ14 AAC CAC TCA CTT TCC ACA TTA G
Serotype 6 SGJ5  AAT CGG AAG GTT TTG GTC TCG TG

720

APP Ap7F  GGT GAC TGG CGT ACG CCA AA
Serotype 7 Ap7R GGG CTG CAG ACT GAC GTA A

396

APP Apl2F  GGT TCT CCA GAT GAC TCT GAA A
Serotype 12 Apl2R  GCT ATT GGA TGA AGA TGA CTC AT

559
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Table 2. PCR conditions for the classification of A. pleuropneumoniae

Agents

PCR conditions

Pre-cycle ) Post-
) Cycle reactions )
heating extension
APP 95C for 1min, 56°C for lmin,
95C, 3min 72°C, 10min
Serotype 1 72°C for 2min (33 cycles)
APP 94°C for 1min, 63C for lmin,
All Serotype, 94°C, 5min . ) 72°C, 10min
72°C for 1min 20sec (33 cycles)
Serotype 2, 5, 6
APP 94°C for 1min, 62C for lmin,
95C, 15min . ) 72°C, Tmin
Serotype 3 72°C for 1min 30sec (30 cycles)
APP 94°C for 1min, 63C for 1min,
94°C, 5min 72°C, 10min

Serotype 7, 12

72°C for 1lmin (33 cycles)
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#AEE Hole HFY FHdE Byd 5AAoRE Fdst= AHAEY] 7
Y& st AlEsHA wstS glstr] f1ske] Envision polymer reagent
= FdstAt #AF FoA 24S 4~
5 FAZ At silane W Eetol=o] FAG ) dupdbd B A
S Ao, 22# Y &8 peroxidaseE A A3 & 3% H.0.7F H7FE
phosphate buffered saline (PBS, pH 7.2)o 10%%F WA At A A E+ W
Aol £x 9 Wt FFe gdshr]l A 12 A== CD3, MHC class 1T
123 lysozyme antibodyE AF&3F THTable 3). o] AE 22 o 2 5}s)
o] 37CeA 1A Al g b 22k Ao 4087F WA AT Whgo] vt &
PBS 412 A% F 3, 3'-diamino-benzidine tetrahydrochloride (DAB; Dako,

1

(Dako, USA) o8 WdxA3ssd
5

>
b

USA)Z ZAstg o 29 M-S Mayer hematoxylin (Sigma, USA)S. & 44
ShATE dAo] By x4 Egolev FstdAv| A ow FFsto] MEEA A &

sl sl uh.

]
M
Fel
mlm

4 A

Table 3. Primary antibodies used for the characterization of oat cells

Antibody Target cell Source Dilution Antigen retrieval

10 nmol/L citrate buffer,

CD3 T lymphocyte Dako A0452 1:50
pH 6.0: 95~997C, 1h
Macrophage .
MHC 10 nmol/L citrate buffer,
B lymphocyte Dako MO0746 1:40 5
class I pH 6.0: 95~99TC, 1h

Dendritic cell

Proteinase K 0.002%: 37T,
Lysozyme Macrophage Dako A0099 1:400
30min
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5. M=oz AL

ok
g

o] 3w H Aol X A pleuropneumoniaes ¥ Fstaix WHEYE ¢ 9
SARE AAG FH, FHAHoR 2w ABEE AFHES chocolate agar plate

(HANIL CO MED, Korea)ol] =%3s}dth =

ftlo

3 WA = candle jarel Y&
AR 37COl A 24~48A 7+ wiokat gt AR 5052 #H Aol o) Al e kA AL
5 A A3 F 2879 wAE A

WA B8]k 28709l A. pleuropneumoniae Ao tisle] A A A
A S AAEAT. FAA g5 tx3aE BBLAF AFSE amoxicillin/
clavulanic acid (AmC-30, 20/10 gxg), ampicillin (AM-10, 20 pug), colistin
(CL-10, 10 pug), enrofloxacin (ENO-5, 5 pg), gentamicin (GM-10, 10 pg),
penicillin (P-10, 10U), trimethoprim/sulfamethoxazole (SXT, 1.25 pg/23.75 ug)
2} Rosco Diagnostica A/S AF 22 tylosin (Tylo, 150 pug), lincospectin
(Li-SP, 15/200 pg), lincomycin (LincoM, 19 pug), ceftiofur (CFTIO, 30 ug),
tiamulin (Tiamu, 30 pg), & 12&° FYAE A&t en, 54 A= 44

of Azt AAZ e B TIEe Wtk T A

rr

05
B L 7|Fo 2 ZFA3FY chocolate agar plated] HET AL Hif

A s =23 v A H2aE 20 m HA S

u
=
R
=31
)
9
x
b
>

713 candle jars AF&3Fe] 37ColA] 24A7F vl o, tja=a F9o A
[e3]

Aol Ahew e ons B4,

_10_
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Table 4. Histopathologic characteristics of 50 porcine lungs infected with A.

pleuropneumoniae
Grade
Microscopic lesions
None Mild Moderate Severe

Pleuritis 0 30 13 7
Hemorrhage 5 23 15 7
Zonal necrosis 10 5 21 14
Oat cell 5 9 19 17
Fibrin 5 13 21 11
Lymphatic dilation 1 1 25 23

Collection @ jeju
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4. PCR &3}

505l W3t A pleuropneumoniae ¥ E A A3 580] 46F(92%) = 714+
o] Bxser, 282 37 (6%), 28 H 539 EAde] 1702%)=E FF

Ak A 1, 3,6, 7 B 1292 B AR AW E At (Table 5).

Table 5. Results for serotype analysis of A. pleuropneumoniae

Type 2 Type 5 Type 2 & 5 Total
No. of cases 3 46 1 50
% 6 92 2 100
5. HZEASISIE AL 23
A FEHY A YA FRA BEEE AgAEd dig 71YE ot

rE
oo
ftlo
f
x2
o
o
ut)
AU
>
e
=2
rlr
dlo
oX,
rE
oo
o
o
Auj
=
2
=
&
[1je]

HiZ o= s &4
10). 28y MHC class O % lysozyme &Ao] tajrd= A5 AAE F90

A okek Fwre2 ehithFig. 11 % 12). wad 4A AE ol A

)
=

ZEAMEE MHC class T 2 lysozyme @A EFolA 733 FA H
g}

_14_
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6. SIMA A HA A2

A. pleuropneumoniae 87 2852 12F9 dAAd 3 7F4A ARE 7
Abet Az AN g a3AF Q1 FgAAI = ceftiofur  (100%),  amoxicillin/
clavulanic acid (96.4%), colistin (96.4%) % lincospectin (96.2%) ¥4& & + 3
o™ tiamulin (89.3%), trimethoprim/sulfamethoxazole (89.3%), enrofloxacin
(85.2%), gentamicin (71.4%) % lincomycin (71.4%) F%5%29 ZFAS e
WAt 28 Y ampicillin (32.1%), penicillin (21.4%) % tylosin (21.4%)2 =&
WS 7HA AL e Ao g glEAtHTable 6).

Table 6. Antimicrobial susceptibility of A. pleuropneumoniae isolates from
porcine pneumonic lungs

No. of isolates

Antimicrobial agents Dise Sensitivity
content (18) R [ S Total (%)
Amoxicillin/clavulanic acid 20/10 pug 1 1 26 28 9.4
Ampicillin 20 ug 19 1 8 28 32.1
Colistin 10 pg 17 20 28 96.4
Gentamicin 10 ug 8 12 8 28 71.4
Penicillin 10 U 22 3 3 28 21.4
Enrofloxacin 5 ug 4 2 21 27 85.2
Trimethoprim/Sulfamethoxazole 1.25/23.75pug 3 3 22 28 89.3
Ceftiofur 30 pg 0 3 22 25 100
Lincomycin 19 ug 8 10 10 28 714
Lincospectin 15/200 g 1 3 22 26 96.2
Tiamulin 30 (g 3 2 23 28 89.3
Tylosin 150 pg 22 2 4 28 21.4

R: resistant; I intermediate; S: susceptible.

Susceptible and intermediate isolates were combined to calculate sensitivity to A. pleuropneumoniae

_15_
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Legends for Figures

Figure 1. Gross lesions of porcine pleuropneumonia. Distributions of
pneumonic lesions were unilateral (A) or bilateral (B).

Figure 2. Severe diffuse hemorrhagic pneumonia in per—acute case. H&E,
X100.

Figure 3. Interlobular septal dilatation due to infiltration of inflammatory

cells and fibrin deposition in lymphatics. H&E, X100.

Figure 4. Note vascular thrombosis and vasculitis (arrow) in per-acute
case. H&E, X200.

Figure 5. Severe diffuse fibrino—purulent pleuritis with intra-lesional
bacterial colonies (arrows). H&E, X200.

Figure 6. Zonal necrosis in pulmonary parenchyma of acute case. H&E,
X100.

Figure 7. Note streaming oat cells in zonal necrotic lesions. H&E, X200.

Figure 8. Severe multi-focal fibrosis around zonal necrosis and

peri-bronchiolar area (insert) in chronic case. H&E, X100.

Figure 9. Note ©pleurisy characterized by dense fibrosis and
neo-vasculization. H&E, X100.

Figure 10. Note positive reaction in peri-bronchiolar lymphoid nodule (A)
and negative reaction in oat cells (B) for CD3 antibody. IHC, X100.

Figure 11. Note partial positive reactions in oat cells for MHC class II
antibody. IHC, X200 (A) and X400 (B).

Figure 12. Note strong positive reactions in alveolar macrophages (A) and

partial positivities in oat cells (B) for lysozyme antibody. IHC, X400.
—_ 22 —_
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Pathologic Studies for Porcine
Pleuropneumonia in Jeju and Serotypes of
the Agents

Ki-Seung Kim

(Supervised by professor Jae—Hoon Kim)

College of Veterinary Medicine

Graduate school, Jeju National University, Jeju, Korea

Abstract

Actinobacillus (A.) pleuropneumoniae is the etiological agent of a porcine
pleuropneumonia and have great economic importance to the global swine
industry. At present, 2 biobars and 15 different serotypes have been
described. Early detection of disease and identification of the causative
serotype are very important in controlling the spread of pleuropneumonia in
pig herds and the initial proper treatment. In this study, we conducted to
investigate the causative serotypes and pathologic studies for porcine
pleuropneumonia in Jeju. From 2007 to 2011, a total of 50 pleuropneumonia
cases of 24 pig farms were selected from pig lungs submitted to the College
of Veterinary Medicine, Jeju National University using polymerase chain
reaction (PCR) analysis. Collected lungs were fixed in 10% neutral
phosphate-buffered formalin and processed for histological examination. To
clarify the origin of oat cells, the characteristic cell in zonal necrosis of

pleuropneumonia, immunohistochemistry using CD3, MHC class @I and
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lysozyme antibodies was applied in replicated lung sections. The serotype of
A. pleuropneumoniae in lung lesions was analyzed by PCR methods. And the
antimicrobial susceptibility of A. pleuropneumoniae isolates was determined
by disc diffusion test. Grossly, unilateral distribution of hemorrhagic or
necrotic pneumonic lesions was more common than bilateral distribution in
lungs. In peracute or acute cases, histopathologic changes were characterized
by necrosis, hemorrhage, neutrophils infiltration, vascular thrombosis,
widespread edema and fibrinous exudates. Following the acute response,
macrophage infiltration, marked fibrosis around zonal necrotic areas, and
marked  fibrous  pleuritis  were  characteristic in  chronic  cases.
Immunohistochemically, the oat cells were slightly positive to MHC class 1
and lysozyme. A total of 50 pleuropneumonia were associated with A.
pleuropneumoniae serotype 5 in 46 cases (92%), serotype 2 in 3 cases (6%),
and both 2 and 5 in 1 case (2%). More than 90% of collected isolates showed
high sensitivity to ceftiofur, amoxicillin, and colistin. However, ampicillin,
penicillin, and tylosin showed low susceptibility. The results of this study
demonstrated that A. pleuropneumoniae serotype 5 was the predominant
isolates at the porcine pleuropneumonia in Jeju and the origin of oat cell was
more closely associated with pulmonary macrophage than other inflammatory

cells in lung.

Key words : Actinobacillus pleuropneumonia, antimicrobial susceptibility,

immunohistochemistry, PCR, porcine pleuropneumonia, serotype

_33_

Collection @ jeju



	Ⅰ. 서    론 
	Ⅱ. 재료 및 방법 
	Ⅲ. 결    과 
	Ⅳ. 고    찰 
	Ⅴ. 결    론 
	Ⅵ. 참고문헌 
	영문초록 


