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Fatal pneumonia caused by extraintestinal
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Abstract

This paper describes a fatal case of pneumonia in a 14-day-old dog caused by ex-
traintestinal pathogenic Escherichia coli (ExPEC). The necropsy showed that almost
all of left lobes of the lungs had dark-red consolidation. A histopathology examina-
tion revealed moderate acute fibrino-hemorrhagic necrotizing pneumonia with in-
tralesional bacterial colonies. Non-suppurative epicarditis, congestion in the liver,
and necrosis in the white pulp of the spleen also were found. E. coli with cytotoxic
necrotizing factor 1 and a-hemolysin was isolated from the lung. This case was con-
firmed to have fatal pneumonia caused by EXPEC that led to a systemic infection.

Keywords: Escherichia coli; extraintestinal pathogenic Escherichia coli; hemorrhagic
necrotizing pneumonia

M) A4 9 LA 223 Bordetella bronchiseptica, Streptococcus equi subsp.
zooepidemicus, Mycoplasma spp., Pasteurella multocida, Pseudomonas spp., W&t
(Escherichia coli) 5°] ot t&t2 18 &4, Ul A2, $4 €714, o=,
W S8 3 S40f w2t 3wt (commensal E. coli), B 9/ didwt(intes-
tinal pathogenic E. coli), 39| *8U/d THEXPEC, extraintestinal pathogenic E.
col) 0.8 7T 4= UrHII.

AL SRS A dFE EHEAT 2570 £ e 2}, AdrbE o
B AL 559 3 BA0] AR ngolut AR o] AstE= FY 7HES
2o 4 ik U A didt-S BLF N whet A8 At (enteropatho-
genic E. coli), §&3dHHenterohemorrhagic E. coli), 354/ <t entero-
toxigenic E. coli), 3 Q4 & enteroinvasive E. coli), 382t (enteroag-
gregative E. coli), B3 A2/ dl"d<H(diffusely adherent E. coli), ZAA/ZN S+
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(necrotoxigenic E. coli), FF23F/dt)*d<(adherent invasive E.
coli), M| 252/ "<t (cell-detaching E. col) 2.2 EF-HTHI].

e HYd w2 & TG, HeIdE FE 4oy 48
%, 19, HEF E3 o7& 5= Ut} ooj2 ol ARe 9 Ui
45 59 olEE S 240 7|F Yol FASHAY, <) Had
oig=to] HlAA 7L oA RS Fofl AutE B¢ A9
HAA gl 9t HHS 4o 4 il dE E01, /e
FoloA o B E S B A LY tigtat FAA AHH
g gig+to] @R P 54 AAE v wsHE o dAsk: AHE
HPE A7t A2, 3]. Handt 5112 7S #68 wo] 2EH
27179 M-S TAAF I, AARR QIS Y &4Jo] 48F 0
2 o]ojFth= o] & A A

S Qo A= ti=toll Qg HHo = HARE 7ol gt HeEes
Hu7}h olek. SsHARE 927 A2, FUlollAl 7He did+td =
Ho| AYsA| e, HEshy Hwo] Barg A= ok mEbA =
oA o] e diddoz g w4 = Akl HeEst
ZQl R} o] A4 E3t i+t £S5 HalstalA; gt

20199 790 144% 9] Zrlgtyel 3ute)7t 55 € 32 5
e HQl F HAsa, AR A1 YolaAt 19kEvt 595
A 2R A xidato] =it RES AP, 223
ANE Slel "o, |, A, A, B, 7 AolAE, 3, 14,
Wz 2%, HE 10% 54 22U 135to] mtebmol Zoisiyl
1, 2.5-3 um FAE dHS AFstgtt. A#E A2 hematox-
ylin & eosin (H&E) 94 Sttt Y/ AjAA 1 o3t 4 o
K& FRIst7] s, 5% defibrinated sheep blood agar (Asan
Pharm. Co., Ltd., Korea)?} MacConkey agar (Becton Dickin-
son, USAYE AME-sto] et F4olA Al E2E 519131, VITEK
IT system (BioMérieux, France) ©]-8-5t0] ¥ A+S 5354t
=28 9] 4 AAE FRA5H] {30 cytotoxic necrotizing fac-
tor 1 (CNFD3} a-hemolysin (Hly A)°ll sl SFEAANHSS

SEITH4L. viol#A 7 o RE ZAFStA Hof| b Hiolg|A 7
%, & canine adenovirus (CAV), canine herpesvirus (CHV), ca-
nine influenza virus (CIV), canine parvovirus (CPV), canine dis-
temper virus (CDV), canine coronavirus (CCV), canine parain-
fluenza virus (CPIV)°] gt SEAAHTS HAS FPetA Tt
FA619S , 40l H2 55715 mL AFEH] 99Ut E3h
% H7t Autd o g R o g A W AH3E o] I9IrHFig. 1).
2 HA o] 9J9la, 1 9 7oA = EolH {etazo] }ld
A HA A, HollM= 578 ARa-284 HE 24
BHA(Fig. 2A), A M EHAE I 4 I UtHFig. 2B). &
3t ¥ 7|8A 9 HE WAol oo Al Aol HEE| it
(Fig. 20). AL9ollA= 440 fritel gjAl4t7h &= o] A
THFig. 2D). I wispoll A F 27 IALE BN (Fig. 2E), ZHollA
= AR 97 SERGEAERY S HET £ AUTHFig.
2F). FolA dizgato] E2l=la, #ald tid<tolA CNF13t Hly
Acl B3t FFRAAHNS 27, CNF13 Hly A & o 4 ¥-8
< B AtHFig. 3). B3 CAV, CHV, CIV, CPV, CDV, CCV,
CPIVO| i3t S4B AAHS A}, BF 3/J0 = Vet
o AHHoA 9Eld EHEe2 T SIS B
o], ZrjgiyQl o] o] Mo Byiet A7l EE 58S A2 Z 10
AFof HAZUAT. A HARRE ZobA| 9 He} Aol A E2gk o
et B50] BHolA EEg tigatol 5Ye 545 BYW AL
FH7F AAUTE]L A ARIE FAsHHES o, o]’ 4= Hol= 4
§ 250 7 ofF T3 ERlste] 4E ARE werd Favt o
Aut mEo] gk A == A Yol e 4= ISl o F &
ARt 71 HAYSIE o, B ik 371 2ARE XI9T FQ
‘go] et
9l gt I 71d 9 3] 5 71E] Hig
Z7H41 A77 Ba 36,71, 1 A2 B, phylogroups, 4
QIA} 55 o8& A7t AUrtel. £ FH A= I HHE F 54

Logo Lo oo

0|

Fig. 1. Gross appearances of the dead dog. (A) Five milliliters of fluid with red color was contained in thoracic cavity. Black spots were in
the lung. Liver was reddened. (B) The almost left lung showed consolidation and dark-red color. L, left; R, right.
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Fig. 2. Histopathological findings of extraintestinal pathogenic Escherichia coli infection. (A) Lung, canine. Severe necrotizing fibrino-
hemorrhagic pneumonia; Inset, damaged nuclears (black arrows) and fibrins (asterisks). H&E, scale bar: 50 um (inset, 20 pm). (B) Lung,
canine. Vasculitis, necrosis of endothelial cells (black arrows) with fibrin and inflammatory cell deposition. H&E, scale bar: 20 pm. (C)
Lung, canine. Bacterial colonies in alveolar lumen (asterisks). H&E, scale bar: 20 um. (D) Heart, canine. Deposition of lymphocytes and
macrophages in epicardium (black arrows). Heart. H&E, scale bar: 20 um. (E) Spleen, canine. Necrosis in splenic white pulp (black arrows).

H&E, scale bar: 20 pm. (F) Liver, canine. Hepatic congestion with enlargement of sinusoid (asterisk). H&E, scale bar: 20 um.
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Fig. 3. (A) Polymerase chain reaction (PCR) of extraintestinal pathogenic Escherichia coli (EXPEC) alpha hemolysin. Lane 1, sample (1,177
bp); lane 2, positive control 1; lane 3, negative control. (B) PCR of EXPEC cytotoxic necrotizing factor-1. Lane 1, sample (498 bp); lane 2,
positive control 1; lane 3, positive control 2; lane 4, negative control.
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AAE AP, HEE g2 CNF1#} Hly A & o 94
W85 X girh. CNF13} Hly A= 593 pathogenicity-associated
islandsoll EAI3H =4 Al tiek B4 B4 Al 2 S22 vpxt
7 & A AEEE= 397 BrHs]l. CNFsw= #2 AlZ9] GT-
Pasesol] Z-&-3] 714-E5124 GTP7} GDPE HHAA| 9kl &3}
FEIE FAEA Fr}. 0|2 Al ATHGH A £/3o] dojut,
He(actin) Al &4 A2go] AgEo] Azd £2S Wafist
o thal5kE of7]|8HA FrH9,10]. CNFsolli= CNF13}+ CNF27F 91
on H, &7], 7IU" 1] FEFe o FHF S 4o + U
3, AR e 4= Qlk. CNF12 FAA o 2A41ehs A4t
Aol theste} vld], 52 JEE o1& 4= ArH10,11]. CNF2
£ EH2VE(plasmid)oll E4st AR, CNF19] Hl5f o3
35 @ oplshe W A2 HlY), AT b3S =g 4 A
ot E3F CNF1ET B 33 JARS of7I3eH10]. Hly A= RTX
toxin (repeats in ToXin)9] 3L+2 hlyCABD 2.5 Z(operon) $1X]
off AcHsl. AEFE &afot7] wiizol ol2igt Fol EUA, &
A 2o} Mo Z-83H12]. Hly Ax $FAHE Axgto]
E4E 1 89, AL, AZAAAE Bl A2 AFES §
urgh 4= Qlrh(,12]. #9] WHlA o] Hlyg ¥HgAHS o HulA]
39] 7|50 &3l AStE AL, WA E 7t Fol $71et AAT}
7F 9i9lom, Hlyo] WulAlzof 22 135 wE3rhal 559
o AEE 54 JAET 2 399 24 24 79 AFAA BH
HAE AT = AT, 9 AFETE FsidS o £ Sl
A S # o] 8ol Hly A7t 93 713 s/l dish
23 & 4 ATH13]

CNF1°|4} Hly AS 7H diid<toll oJsf s o] WAYsto] HArgt

&, & FE% 5 £4 Al $30l EAE -7 ARE,
H7b dHMor A 9 H3Eo &= A v AT
[2,3,5,14]. 228 A A, t9] SN 35H2E HRa
3 AEEo] BEEL oy HE A, 7|HA] ¥ A}
WEEQACH3,5,14]. B3 2 S vP7IA 2 S35 SRe A
T UATH2,3]. g AFElolA = B4 HAME #E Lol ZhollA] T
Ao A mlAlAA FEt W WS E AL, BT
HEolA 2 AL v Hulpo A AR IAL Aead
£84 AdgT 22 A Bue B4l 2 SEAME vF
o] P Ao} 710 FE 9 FRGEA|EHO] go] #E
1, Alefatoll A Ppe} gialt H-go] FHEQIL) 7|E B
5192 o, 99t 22 AFL B S AR HAlHoz
H AoZ Holr},
F ¥ CNF13} Hly AS B3 9] a8
Fa-284 Fgo] FdEo] A Zog Ad
FAAZ1E 89l HEA it 555 AEA

#& FRF Aol FESP] olH e IR F

fol Q1435 A9Y /540l YonE A4
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