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This study was investigated to diagnose pathogenic organisms of atrophic piglets in northern area of
the Gyeongnam province, Korea. Samples such as feces, blood and necropsy specimens of 42 atrophic
piglets (=10 weeks old) were taken from May to December 2013 for this survey. Samples were exam-
ined by reverse transcriptase-polymerase chain reaction (RT-PCR) assay and bacteria isolation for de-
tection of pathogenic agents. 93 pathogens were isolated from 42 samples can be classified into Il
groups. We identified bacterial agents in 56 cases (60.2%) and viral agents in 31 cases (33.3%).
However, 6 cases (6.5%) were undetected. Among these pathogens, the most prevalent disease were
porcine reproductive and respiratory syndrome (PRRS) in 22 cases (23.7%). The major diseases were
Colibacillosis in 15 cases (16.1%), Glasser's disease in 12 cases (12.9%), and porcine epidemic disease
(PED) in 9 cases (9.7%). Mixed infections were accounted for 77.8% of atrophic piglets. In particular,
the rate of mixed infections with PRRS virus showed the highest frequency (71.4%). In addition, there
is a seasonal variation. Viral pathogens were dominantly detected in winter, but in the rest of the season
bacterial agents were mainly detected. Gastrointestinal diseases occurred mainly in the pre-weaning pig-
lets, the respiratory diseases and wasting diseases occurred mainly in the post-weaning piglets.
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ofel e At Aol glolH SHHoE meshor
o A A dgoln], it Al glo]
Q3 FES YA S B A B ER
Slof ek AbAlolch AJAHY SRyl 2 RES %
At o] HRE AHEFAEY ool o|F 913
F28 A7 ol RAFe AES] FubHel Aok
29g BU WYBL SHol & 4 ek

AEol A wAsHe AEe WAl w34
4P| AW, BE7A D4, Ve PEF FOoR
HEY 4 Avh AAZ 4514 AYoRE
=

5 A9 94, ZEtapolgiAA HAL FAES
Zo] A=of| A wAYStelar 619 th(Fairbrother, 1992).
SR 2 55 7|A A& Goodwin (1971)1} Braude 5
(1975)9] Kile] &t o] Fof WgEo] ==
g ofye} =Tl B AAA vajg =AY
ol Aow A= rt Little (1975)%} Muirhead
(1979)+= =HA e T57|A AHolr T8t AR
394 ¥ H(swine enzootic pneumonia, SEP), ¢j=A4

HE o

H] ¥ (atrophic rhinitis, AR), &=}4| = (pleuropneumonia)
50| Qttal B8l on, L'Ecuyer 5(1961), Little
(1975), Smith (1977) @ Murihead (1979)= E%] 55|
Ao A Qo At} violH A F9] w7+
Holl ozt A ey} WAL VEE, 2%, §% &
o] AbeF e A ]l g e tlo] A-ggital B sttt

G0 A e flelA = ol Hell HAgst
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ool FR5hH o]F 9YsAE o] A7jol WASH:
Aol gee Agsts Aol 14 Fasitha 59
thDial %, 1992).
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Hiol2{A A=

s A AH B AR L Ymae oo
uRIE ThE PBSE 108 5]45t3, £4.S PBSE 9
0

A 2T o A5 200 wlE F5+o] NucliSENS
easyMAG (bioMerieux, France)E Ag-3lo] FAAE
F2 skt

Porcine reproductive and respiratory syndrome virus
(PRRSV)= VDx PRRS ORF RT-PCR (MEDIAN
Diagnostics, Korea)E A5}l RT-PCR  premix
tubeo]] PCR grade water 15 ul, & %1%} 5 & 7}
3lo] F|F 20 ulE 3}od o] & thermocycler (Eppendorf,
Germany)©]| 4] 45°C 30%, 94°C 5% HI-S- 3 94°C 20
%, 55°C 20z, 72°C 30%4] 353 HkeA|7l & x=
72°Coll A 1047t ¥H-S-AIF T}

Porcine circovirus 2 (PCV2)+= VDx PCV2 ORF PCR
(MEDIAN Diagnostics, Korea)E AF8-3}%th PCR pre-
mix tubeo]] PCR grade water 15 ul, & 4%} 5 ul
E 7}ste] HE 20 plE 3to] o]E  thermocycler
(Eppendorf, Germany)oflA] 94°C 38 HF-& & 94°C 20
%, 55°C 20%, 72°C 3024 353] WheA|7] & &
72°COY A 1087t BES-AIF T

Transmissible gastroenteritis virus (TGEV) % Porcine
epidemic disease virus (PEDV)+ i-TGEV/PEDV RT-PCR
Detection Kit (iNtRON, Korea)E AR5}t RT-PCR
premix tubeo]| i-TGEV/PEDV Detection Solution 10 pl,
ZZ S} 3 ul, DEPC water 7 ul& 7}8ko] 2% 20
ulz stod o]& thermocycler (Eppendorf, Germany)o]|
A 45°C 3042, 94°C 5% ®E§ 5 94°C 20%, 55°C 30
%, 72°C 50%4 403 wkSA]7] & 2= 72°Cof|A] 5
1 HhEAIF Tk

Classical swine fever virus (CSFV)+= VDx CSFV
5NCR RT-PCR (MEDIAN Diagnostics)S A5} Th.
RT-PCR premix tube®]| & F4A} 5 W& 7lsto] 23
20 ul2 3} o]& thermocyclerthermocycler (Eppendorf,
Germany)©f| 4] 50°C 30&, 95°C 158 ¥H2 % 94°C 30
%, 55°C 30%, 72°C 4024 353] Wr2A|7] & &
72°COY A 1087t BES-AIF T
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AHE AAE7] D EHE s W52 = blood
agar plate (KOMED, Korea), MacConkey agar (Merck,
Germany), SS agar (Oxoid CM0099, England)o]] Z}7]
Easto] 37CoI A 24417t Hjkele] Mg, £
4 52 B F, Gram AHSIHOH, Z2ke] B
uje} AEMIAS ALgalo] A etk Ee VITEK
2-compact (bioMerieux, France) % VITEK MS
(bioMerieus, France)S o] §-3ko] Asksha AAF 44
g Axster

Ea 94 A AHE A9, WnAe ok
uho] v}sfat Thg PBSE 109 514517, HHS PBS
2 84510 38 54 9 §olE F 8000 pme] A 3
B2 Q4 B o 4Bl 200 WE st
NucliSENS easyMAG (bioMerieux, France)ES AHE-5}o
fAE FEstar

SHWAARY(H. parasuis)S =24 ZTEHAHS
AFE-SFA T PCR tubeo] PCR grade water 15 pl, 5
2424 1 ulE 7)5ked 2= 20 pl
2 3}o] ©]& thermocycler (Eppendorf, Germany)oi| A]
95°C 158 \k-$- & 94°C 30%, 59°C 30%, 72°C 284
303] WhAIZ F XF 72°Coll 4] 1027 RHS-AIF T

WAAZ(E. coli)S AccuPower ETEC-Pili 5-Plex
PCR kit (Bioneer, Korea) & AccuPower ETEC-Toxin
4-Plex PCR kit (Bioneer, Korea)S A}g3}l%ch
AccuPower ETEC-Pili 5-Plex PCR premix tube %
AccuPower ETEC-Toxin 4-Plex PCR premix tubeo]
PCR grade water 17 ul, % FHAA} 3 s 7tsfe] 2
Z 20 w2 3lo] o]& thermocycler (Eppendorf,
Germany)oj| 4] 95°C 5& HF$- 3 95°C 30%, 65°C 1&
3024 303 WREAIZL & FF 72°CollA] SR W
A7,

gAEd HHP. multocida)S FE2H 57
AFH-S ARE-3l4 T PCR premix tubeo]] PCR grade
water 15 pl, =& A2} 3 pl, primerE ZH2F 1 & 7}
5l Z|F 20 pl2 3}y ©]E thermocycler (Eppendorf,
Germany)©of| 4] 95°C 5+ Hhg- 3 95°C 30%, 55°C 30
%, 72°C 30%4 303 vhgAZl & ZZE 72°CoflA] 5
B} uke A A

NE] =T (4. pleuropneumonia)-S =AW 3E

ZAAES ARESHY T PCR premix tubeo]] PCR
grade water 15 pl, == 4%} 3 ul, primerE 22+ 1
ulE 7}she] 22 20 pl2 3ol ©]& thermocycler

SAA}F 3 pl, primerE

(Eppendorf, Germany)of|A] 94°C 10& H}l-& % 95
%, 52°C 30%, 72°C 30%4 353 "k
72°Coll A 10467t ¥H-S-AIF

ZAAABNAA(L. intracellularis)S AT &
FEER 1AW BEUAES A9 PCR
premix tube®] PCR grade water 15 pl, & §%%} 3
ul, primerg 242 1 plE 7hsko] 2F 20 pl= shof
0]Z thermocycler (Eppendorf, Germany)ojl 4] 95°C 5%
¥LS B 95°C 302, 58°C 403, 72°C 154 303] 8k
AIZL & 2F 72°Co| A 582 vhgAIF T

APl 2}2(S. enteritidis)S  AccuPower Salmonella
spp. 4-Plex PCR kit (Bioneer, Korea)E A}ME-3}ich.
AccuPower Salmonella spp. 4-Plex PCR premix tubeo]|
PCR grade water 17 pl, & G242} 3 W& 71ske] 2=
20 ul= 3}o] o]& thermocycler (Eppendorf, Germany)
oAl 95°C 58 HFZ & 95°C 30%, 65°C 18 30x4
303] BRSAIZ] & FF 72°Co A 5EZE BRSAIF T

PCRo| <¢g=WH 2=H7|gdEA=2]e]l MultiNA
(Shimadzu, Japan)E ©]-§3}o] 5o band 53 {75
s}elstalrt.

2
9 23S 2157(50.0%), 714 ii;f—%% e
SE75A 155(35.7%), A9, E_%(LJAE}_ Zo| A=
& 147(333%), T Fo WEA S 657(14.3%)
FREQt ZAFS AAHER B3] B A= A
& AT UHA) AdelA 71 2 MEE 2]
o, aspy] SA4L AT Awel, 257 4L
w3 7kl wWol wEE it AFSAL 53 oF

o, ¥EHL ol Wol W= Arh(Table 1).
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15 93719] QA=
A 5671(60.2%), H}o]a{ Ag 2w 3]
A(33.3%), LA 671(6.5%)S A5+ zF o
2l

1A HE FAEELS PRRS 227(23.7%), Colibacillosis
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Table 1. Clinical lesion of atrophic piglets
Season Total Emaciation Diarrhea Dyspnea (cough) Neurological syndrom Lameness
Spring 8 7(87.5) 2(25.0) 4(50.0) 7(87.5) 4(50.0)
Summer 10 10 (100) 6 (60.0) 1(10.0) 4(40.0) 1(10.0)
Autumn 11 11 (100) 0(0) 6(54.5) 3(27.3) 1(9.1)
Winter 13 4(30.8) 13 (100) 4(30.8) 0(0) 0(0)
Total 42 32(76.2) 21 (50.0) 15(35.7) 14 (33.3) 6(14.3)
Table 2. Outbreaks of disease in atrophic piglets Table 3. Result of combined infection
. No. of occurrence No of o
Diseases (n=93, %) infection Pathogen Case (%)
Virus 1 PED 3
Porcine reproductive and respiratory 22(23.7) PRRS 2
syndrome (PRRS) Glasser's disease 1
Porcine epidemic disease (PED) 9(9.7) PPE 1
Subtotal 31(33.3) Colibacillosis 1
Bacteria Subtotal 8(22.2)
Colibacillosis 15(16.7) 2 PED + Colibacillosis 4
Glasser's disease 12 (12.9) PED +PPE 2
Streptococcosis 8(8.6) Colibacillosis + Staphylococcosis 1
Porcine proliferative enteropathy (PPE) 7(7.5) PRRS + Glasser's disease 1
Pasteurellosis 6(6.5) PRRS + Colibacillosis 3
Staphylococcosis 5(5.4) PRRS + Actinomycosis 1
Salmonellosis 2(2.2) Subtotal 12 (33.3)
Actinomycosis 1(1.1) 3 PRRS + Glasser's disease + Colibacillosis 1
Subtotal 56 (60.2) PRRS + Colibacillosis + PPE 2
Unknown 6(6.5) PRRS + Colibacillosis + Staphylococcosis 1
Total 93 (100) PRRS + Glasser's disease + Streptococcosis 1
PRRS + Colibacillosis + Streptococcosis 1
PRRS + Glasser's disease + Pasteurellosis 1
1571(16.7%), Glassser's disease 1271(12.9%), PED 971 PRRS + Salmonellosis + Pasteurellosis 1
PRRS +Glasser's disease + Staphylococcosis 1
Yo @ AThE|gl o, Yo1BHo] 671(6.5%) 0
©. BOE=E EJ Eq ] 61(6.5%) Pasteurellosis + Glasser's disease 1
e THTable 2). 3t Hio]g]A FoflA= PRRS7}, + Streptococcosis
Mot ZoAe JAF=0o] 7P =& N E HQch Subtotal 10 (27.8)
4 PRRS + Pasteurellosis + Streptococcosis + 1
Colibacillosis
=Hozloi= PRRS + Strept.ococcos1s + Staphylococcosis 1
+ Glasser's disease
. < +PPE + is+ !
o OZE 425 = o] uake] 6= A9l Pl;};{;se PPE + Streptococcosis + Glasser's 2
i
gk 365 5 T FAol 85F(22.2%), 2F o]+ gl PRRS + Pasteurellosis + Streptococcosis + 1
Aol JFk Bakzredo] WE(TT8%)E HAT 1 Glassers discase
PRRS + Pasteurellosis + Salmonellosis + 1
Zo A 2F0] 2lo 3 71—011 o y
?Oﬂ 1 235 —4 A JX}] oﬂ "] t ] 1257(33.3%) = Glasser's disease
7MY =2 NEE Bt ddd FollA+= PED7} Subtotal 6(16.7)
83%=2 7Pg & ulge mgon, Higy F 0 Toul %
PRRS ARIAE 233 o] 285F 5 2057(71.4%)
£ 22|81 % tHTable 3). g Aol 50.0%R =2 WEa AA|SFRLAL, YA

HEE 2y 4N B
AGER HEdS 243 B A2 vholgs
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AN = Mt Aol =2 vH&S E%it}. 3t
NEA A L Colibacillosis (30.0%), o1& 9 7}
<2 PRRS (32.0%, 25.0%), A2 PED (37.5%)7} 7t
Rk =] §lth(Table 4).
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Table 4. Seasonaldistribution of disease

Diseases Spring Summer Autumn Winter Total
Virus
PRRS 5(25.0) 8(32.0) 6(25.0) 3(12.5) 22(23.7)
PED - - - 9(37.5) 9(9.7)
Subtotal 5(25.0) 8(32.0) 6 (25.0) 12 (50.0) 31(33.3)
Bacteria
Colibacillosis 6 (30.0) 3 (12.0) 1(42) 5(20.8) 15 (16.1)
Glasser's disease 2(10.0) 3(12.0) 4(16.7) 3(12.5) 12 (12.9)
Streptococcosis 2(10.0) 4(16.0) 2(8.3) - 8 (8.6)
PPE - 4(16.0) 1(42) 2(8.3) 7(7.5)
Pasteurellosis 2(10.0) - 4 (16.7) - 6 (6.5)
Staphylococcosis 3(15.0) - 2(8.3) - 5(5.4)
Salmonellosis - - 2(8.3) - 2(2.2)
Actinomycosis - 1(4.0) - - 1(L.1)
Subtotal 15 (75.0) 15 (60.0) 16 (66.7) 10 (41.7) 56 (60.2)
Unknown - 2(8.0) 2(8.3) 2(8.3) 6 (6.5)
Total 20 (100) 25 (100) 24 (100) 24 (100) 93 (100)
Table 5. Classification of diseases incident to piglet according to their ages
Diseases 2 week 3 week 4 week 5 week 6 week 7 week 8 week 9 week 10 week Total
Virus
PRRS - 1(5.9) - 3(42.9) 3(273) 7(25.0) 3(30.0) 3(333) 2(28.6) 22(23.7)
PED - 7(41.2) - - 1(9.1) - - 1(11.1) - 9(9.7)
Subtotal - 8(47.1) - 3(42.9) 4(364) 7(250) 3(30.0) 4444 2(286) 31(333)
Bacteria
E. coli 1(50.0) 4(23.5) 1(50.0) 1(14.3) 19.1) 4(14.3) - 1(11.1) 2(28.6) 15(16.1)
H. parasuis - 1(5.9) - 3(42.9) 2(182) 3(10.7) 2(20.0) 1(11.1) - 12 (12.9)
S. suis - 1(5.9) - - 1(9.1) 4(14.3) - 1 (11.1) 1(14.3) 8(8.6)
L. intracellularis - 3(17.6) - - 1(9.1) 1(3.6) - 1(11.1) 1(14.3) 7(7.5)
P, multocida - - - - - 2(7.1) 3(30.0) - 1(14.3) 6(6.5)
S. aureus 1(50.0) - 1 (50.0) - 2(18.2) 1(3.6) - - - 5(5.4)
S. enteritidis - - - - - - 2(20.0) - - 2(2.2)
A. pyogenes - - - - - - - 1(11.1) - 1(L.1)
Subtotal 2 (100) 9(52.9)  2(100) 4(57.1) 7(63.6) 15(53.6) 7(70.0) 5(55.6) 5(71.4) 56(60.2)
Unknown - - - - - 6(21.4) - - - 6(6.5)
Total 2(100)  17(100)  2(100) 7 (100) 11(100)  28(100)  10(100)  9(100) 7(100) 93 (100)
EEREEN T € 4
FYED PAA ] PP 2F YN E coli A TS BT FEYS] B HRE 9
4 S. aureus, 357> PED, 459 & E. coli W S. aur- A= HA Y AsTAdE R AYaeE Fto] #HA
eus, 55Z | A= PRRS B H. parasuis, 653, 757 3 5= WS HAsto =N ofF = 9t
4 9720 A& PRRS, 850 AL PRRSS} P, - AW BRAAo|AE AAAA m2go] HolE
focida, 105 A= PRRSS} E. colizh 713 ol 3 A|o] et Ao 2Ahe A%H 0= o]Rojzou,
2] 5| 2 th(Table 5). FZoll= F&olA ARl Qe A=Eel digt A
WA A Dol R eAAsY 5o WA
Qo) TR ofstel BHAAE AL st
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Holtk. olol, FES7F AT AA FolAEel 5
g R AEAEY A EAES] e ARAAE
o3 4 YEE GEIORH, A F2 WA
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Agroz o] mEw ghomm kel A4 3
Aol AxZ st AAISHETE ER STroA Al
Hg

& &t fFEe AsAEe] daiME AU

[‘F

o

20139 SYRE 129701 8AHYLE 1050l
HAHY GFE 2579 5= ddsdeEs
A7 76.2%, &, AAF 52 23k7]54te] 50.0%,
714, T2 59 387 S40] 35.7%, A3, B
YAz Y AAFel 33.3%, 73 5o HEHAH F
Aol 14.3%Z 2FA|5gi ). o] Chug} Jo (2007)2] At
2 85.7%, BETT 82.1%, A} 50.0%9H= <F7he]
2polE Byt 57| Z2AS Kol HlgolA o 2}

ol 7| o] & AFoM = o] fATE BF 2
35l 2}=o|u Chut Jo (2007)= o8 3 9=t
=2 e R Ao RN AolE Hole= Jom

1ol Ao WA Al Ao 60.2%, ol
244 Ao] 33.3%, U9l 20| 6.5%=2 Lhergh

o]i= Oh 5(2000)°] ZAFEE Alit/4d ¥ 56.8%, H}O]
HAA 2 22.1%, 7|EFAHE 19.6%, 7184 2=
1.5%= H|&9] Aol Holup Aol FAl= Fog
S & 4 ok Y foAERE PRRS 23.7%,
Coliboacillosis 16.1%, Glasser's disease 12.9%, PED
9.7%9] <o 2 eyt o] Chu®} Jo (2007)9] T
2 57.1%, Glasser's disease 35.7%, Armdlzalzra=
28.6% o2 HYom IAAA 21 PCV2 100%,
PRRS 75.0%, PPV 21.4%%} B malH o]# ZA}o] A
L= PCV27) Ag HEEA &2 A3} Colibacillosis 7}
=7 U2 31, Salmonellosis7} XA ZAME A 9] &}
o2 2 % lgith PCV29] H9L Sy Wyl

K9] AFg3to] w2 Qo] Alof7h 2 slofA ekt
A2 e, AR ET ARdedEe WA
T 2tol= 2APH I Zpolof 7]QIRt AvtE ArhE
t}. E3F Oh 5(2000)0] ZASE A5 23.9%, AFHL
et S 13.3%, HiolB 285 6.1%4 % Aoldh &

l

FE Bk
7ol ofAre thelztelo] 222%0]1 B E
o] 77.8%= tiF-go] B AS Uehhsict 2%9
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o] 27.8%, 459 LAl o AAol 167%E
ﬂxlé}‘i"iﬂk 23714 o4 PRRSVE %33 B3t
71.4%0.2 RS AR5

=] o

=
o B 0% W ke Al@AAY

o] =A7F 2+ 75.0%, 60.0%, 66.7%= IHHI=E X}
A|sFelaL, Zl%% Hlo| g A4 A o] =77} 50.0%=
A d A FA R =2 S Hrh

= %leﬂi B 2O E coli (30 0%), o]=3}
782 PRRS (32.0%, 25.0%), ALLS PED (37.5%)7}
71 wol Hgstait.

A IS TS TR A 30.1%, 35O

A 18.3%, 65T oA 11.8%, 8FFH oA 10.8%, 957
oA 9.7%, 557 L 107 oA 7.5%, 2577 H 45+
Al 22%) 032 WIS B3k Sholal
g AW 3%, 7% w08 wol WAselL, A
TAEe 1ay, Y e Gl LA
TS 2 FHEE Z—T—Eﬂoﬂ/ﬂ‘— E. coli ¥ S. aureus7}
7

77} 50%2 AFX|8HT, 3%28S PED (41.2%), 5%
oA+ PRRS 4 H. parasuls7} ZYZ: 42.9%, 65+,

759 2 9xFdgol A= PRRS7} ZHzF 27.3%, 25.0%,
33.3%, 8FHo|A= PRRSQ} P multocida?} ZVZ¢
30.0%, 105 o A= PRRSQ} E. coli7} 217} 28.6%=
7P ol FEYEUTh 5(2000)> 55 ol A
22.9%, 35 ol A 18.4%, 65Ol A 15.1%, 158 o]
Sholl Al 13.3%9] = How, Alutd AWyt bp
olelzn e 57 Aol A charsigom
Ae} Gelel ejg WAL 37 Avo] Fz uy
ATFIL ZALE|GIEE o]¥ 2 =
BolAe= 2ol & Holut 1%““1 —Zraéfi AR &
Holu o]= AL i A 57 oJE|5=9] Atole 7]

Qlals Ao weEr,

2 E
A BEA g4 2= 1059 ol
SAEA o 2

14 AT, dEE A9
9371 5 Al 60.2%, vholel 24 WY 333%
AN 6.5%F AFA|sHAH. 4257 gt w2l

Q1A 2= PRRS 23.7%, Colibacillosis 16.1%, Glassser's
disease 12.9%, PED 9.7%%=C. & ZIvteE| gl W

o)
I
[

o wE 2 4o

o EHUATS T8N Rl BTG Py
& gtk E3] PRRSS} Bagrdol T14% 7H
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