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REVIEW
Legionella and the protist host

Kenta WATANABE " and Masahisa WATARAIL 2
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University, Yamaguchi, 753-8515, Japan
2) The United Graduate School of Veterinary Science, Yamaguchi
University, Yomaguchi, 753-8515, Japan

ABSTRACT

Legionellosis is caused by exposure to Legionella spp. which can replicate within
alveolar macrophages. The most common form of transmission of Legionella spp. is
inhalation of aerosols contaminated with bacteria. There is basically no direct human-
to-human transmission. L. preumophila is ubiquitous in nature and the most common
causative agent of outbreaks in Japan. L. pneumophila can exist in a planktonic form and
replicate within protist hosts such as free-living amoebae in the environment. However,
the lifestyle of L. pneumophila in the environment remains largely unknown.

In this review, we summarize recent case reports and topics about Legionella and
discuss our research on Legionella. We have established a novel natural host model of L.
preumophila endosymbiosis using the ciliate Paramecium caudatum and it could reveal
a potential mechanism of L. pneumophila to control endosymbiosis in P caudatum. The
understanding of ecology of L. pneumophila is greatly useful for developing the novel
strategy for legionellosis control without antibiotics.

Key words: Legionella, protist, Paramecium, endosymbiosis
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LCHETRUY Yy FLIBEE EBITHERRD
TN—TRERT 5. HIEE TIT 60 WAL LA
WEINTBD, ZL<OMBEHFBHERINTH
5, ZOSBEOK¥ENE ML oI NTWS
B, AARERNORREL TE, ZOHRTHREE
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REEL =% v LY (Paramecium caudatum)
1, MoV, KHRE DB RKD IR A
BIsERO—ETHD, MEELZHAEL TH
ELTWD, FOZOMDHMRERICZ < OHE
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Paramecium caudatum e
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Actinomycetaceae showing pathogenicity in animals
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ABSTRACT

Even though oral and vaginal cavities are located inside the body, the mucosal
surfaces of those lumens are frequently exposed to environment outside the body. The
many Actinomycetaceae live as members of commensal bacteria in such lumens of animals
and humans. When the balance of the defense mechanisms of the host is lost due to some
disorders, these bacteria establish the endogenous infection invading from wound sites,
resulting in onset of diseases. Although bovine actinomycosis caused by Actinomyces
bovis is occasionally found at a slaughterhouse, it has been unclear whether the habitat
for Actinomyces bovis is bovine oral cavity. Several cases of purulent inflammations
associated with Actinomycetaceae infection have been found in animals, but it is difficult
to isolate and identify the exact pathogens because of the presence of various species
with similar chemotaxonomical traits. Recently actinomycosis caused by new species of
Actinomycetaceae have been identified in animals using genomic analyses.

Key words: actinomycosis, Actinomycetaceae, domestic animals, taxonomy.

F—T— R 1 HREEAE, Actinomycetaceae, K&, T

23 =
ORI AERNTH 2125 n 0D 5T, T ORBEMEIIEERA LN IREITE> TS, TDED
IRBREETE < D Actinomycetaceae \IHEED—B E L TEBFEL TWS, IS ORFREEIIIE F R D LMK,
iz e hoEENAE L D2 #HTIZ, AIEHERAME & U TREBEREZKRIIEYE, FELCES.
Actinomyces bovis V2 & B 20 JiAR BIE V3 RF })T&F'Z‘ LTCHREINTVDEN, TORBREOERDENOEN
MEIMIRZITE L Mo TWinW, Actinomycetaceae BEH I BH D LIRER DIER N H > TH, £OD

1) TEH SRS RS i AR Bl E R E
P © 7 263-0032 TEWMMERMEEN 7 - 8FEAE/NT A1 — 202
2) BRSSP R K BRI E T 243-0034 JEAKHTART 1737
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PRI SRR ATk < JBIT B 2 & 0 5 D ERERET 5 2 EAMEL V. B, SRR T
RO R TR ERIAHES, B CH = IR S Rodh - 7.

[FLolc

B EPLEEEE T, BHRE & AEHRREZ BOWENRDSY, WEEE—ROICH EmE
EZEPET D HHEE T, Streptomyces BHEITFDREREL TEL<HENTWD. FDD B, Steptomyces
avermectinius \IMBFFAEHRIEL/)N— AT F > (Avermectin) ZFEAL, BREEZAPLNNIE OFEEBRLEE
otz FOUHRIT K > TILERFEORRIHEEBIZ O RMN BT 2015 0 —~IVEITHi W= Z &1
HHLw.

BATE, MOREEEIT 10 ©HH (suborder),35 @ family (B}, #7110 @ genus (JB),1000 @ species (Fii)
BHAD—KMIERETH S . MRS (actinomycetes) 13 DB IC RV I -0 be
MHFERTH S, §THEIREES TP T U LIZEN S NZER 7257207 19 k8, Pt ER
EENEAOMEIZERINTY TV ELEEREE “lumpy jaw” EIEATWE, Y Z 040 5Ea812 B
% fFo 72 Bollinger 13, [RIGICBITDH L WEBRICDWT] MU TIST7T 0 K1V ERES MR TR
EY L, ZOREEEOEME TdHh o /- Harz 12% 5 7. Harz (35 2 h 0 51 IR B % ray-fungus of the cow
KWL, Actinomyces bovis WS FEZ &G X 7. T 21T actinomycetes 234 L 7= 5035 5.

BREFITHBWT, WIEMN 2RI HGREIEICE Corynebacterium J&, Dermatophilus J&, Mycobacterium J&,
Nocardia J&3 & U Rhodococcus J&3H 1, A T, Actinomycetaceae BV 17 Actinomyces [&, Actinobaculum |,
Arcanobacterium JEH K U Trueperella & D 4 JENE END. FiiT Actinomyces [& 75 U R 73 R BEE % 255
ER-<}

Actinomycetaceae 37 5 LIGIET, = OEAEISERFRE IR (coccobacillary) 352 WIZHAIEIR (diphtherial)
ZRe. JHE T, RIK (flamentous) WZFFT DML, M D T Actinomycetaceae Fl % 5 8 /= IR
HIZEEOME EE AN TN, BEREYMTHD I EN6MIEE LTSN TS ¥,

Actinomycetaceae Bt DAY ENE 1970 LR, 200 - — O IRDPBMDB L OB X B IBREN /289
Z, PEOECFHENEIRDP MER THOSENTTONTWED, HEUBEOREENMD 2T LEN->TID
KDIRMEFRICRANH TE /2. F0%, MIEBED R TF R T U N AL, WS ) > O 4 FFl,
MEBEDIEE, JENTEE ORELE, DNA @ GC E8BE EDBENC K DLESBFENEAR, S 5ICHE I
1RSI N E B RN TR & 725 T3 . 16S rRNA B E T-HEHNT L TV 72 43 Blekk O 58 1BLEE O e
W, NITAF—E 2 THEETFOEMUE, FUTE2Y /AR THE SN~ DNA — DNANAT 7Y v Rtk
PR IRRTFEETH D, ZORDBRRENTIROREBFEIEIZE > T, Actinomycetaceae FHZ BT
O OEHR DB AED & DI o 7y, EO—TREADEESHRERA DIRILHIBNTN 3.

BRI R0 R RHIE D Actinomycetaceae Bl Ol EEICFIET D56, BEDBREMN S SN HEh
BiERTHEERL, MEYX Y bE2AWTLESEFIERZFNS. ZoX5kFy FPREINTWA
Mo TZRHUTIE, B D LR PEIR R MG B 2 SR D IIRES D R D EME TR S v D, BL o
HOMFEUNER Uizl BN 5. BlE, BEREICHELT 58T, Sy RID32A 7 Eik&t
WEEF v b (bioMérieux) ML <fFEHNTWS. UL, DEMEHRECRETZIEEIOF Y M
FOTHEELNYONHIRTH 2. BEKRIRE T, Actinomycetaceae FHT & 2 BEEYE UM B N EZ 2D
THEADHESNDHITHEBESIN, BESHL THREETERRSEN I EMNEN S D TIEHARWNSES D
. BUE, 16S rRNA BTN EBICTED LD > TETEBD, EEWHOLB AWM S Pk
DIEEPHRT VWD, T, SETEASNB > I BT 2B EEDELE D M- TE=. 16S
rRNA B TFERINICE DWW INS OFARBLA T, ZTORHNTIE, HETMTHIH, BBLUEBEIC
B4 B Actinomycetaceae Bl DR & F OWREMEIZ DWW TRIEOHM R 23T 5.

HE1) Ak aceae 3R ZRTERT B BAREERZN, HhDR0T<TEHDITHLE



1. &

1) Actinomyces &

WROZH B TIEZ < Otigin 5 & AEA
MATH, HREHCZHAERBERENIEST, F
R 10 FEL W EBREBEINTVWS. £OR,

a4 F 2017 11

SERR 24 05 28 4F BEIC i FE & N A O TR T Y
ZRNTRT. FOHFRENE DRREEE Actinomyces
bovis DSEBADERE L TEZALNTVNSOD, 7
Fk7Z 16S rRNA &= Tt £ CTEML 2 Pld A7
5730 FIT, MREEEL THRESNFDL
BIRHI DWW TZE DKL= LA FICR S 2.

F£ 1. THEBSTHRSNCFOBIRELE

T H24 H26 H27 H28
FeABEER | MR TEEK 33/94,325 37/97,031 16/98,997 15/93,275 8/88,309
% 0.04 0.02 0.02 0.01

WME)EAABEERERICL S EEREIRS
WTHDORAREIE TR & /x> 1 OIS
1Z, FEARKEHELTWE (K1la). AR
AW EE OEIm Tl EER. (K 1b) 2HEET
=, FOMBRE I BRERE CH o7
(F1c). =DM, ZOMEREICIIRIELEENS
5N/, HEEkR (kana 4820) &7 5 LBETY
7504 K% (K1d) Z#x-L, JEv FID32A
7 £ (bioMérieux) T % £k ¥k Actinomyces bovis
DSM43014 & [Al— k2R L 7z, 16S rRNA E1ix
FRHT T Actinomyces bovis Harz1877 #&1Z 100 % —
Bz ZOHERREITIERARERMICHD, BN
OB & 72> T 2 85 SR AT R A4
% (NBRC) IT#4355A»Tdhs (NBRC 112524) *.

Actinomyces bovis DEEFLL, BT K5 OEN
DRGNP > THRERET 2 EEASNTY
% . 1980 4E4%1Z Dent & William 1% 2 0 [ & 4>
5 Actinomyces bovis D5y it % A 720, HHES N
7= Actinomyces J& 1 V& Actinomyces denticolens'”,
Actinomyces howellis" 3 X UF Actinomyces slackii'”
EVWSHHTHo/. FEHESH2HEDFDHE
Rk 5 Actinomyces J&

ZEHBL, REE CTOBROBREILZMERL
73, actinomycotic abscess {374 H3Y, Actinomyces
bovis 135 EES NIsho Tz, T DMREF, 2013 £EIT,
16S rRNA &5 FEHI DB NBERE N/ T AU HD
KOOSR S, ZOBBTESIA 99.01%—3
T3 Actinomyces JBEDFTEEFEA M EES N7z, B2

bt b OREE, EICEmR TR I, Ok
REHTHELET B Actinomyces israelii 738115 % 22
BT HRBRRL TRETHEEZSNTNS P
BIRT B ERED B T bR Actinomyces JB &
MIEZRE O 355, 443 O WEN T Actinomyces
bovis DSFEIET 5 E VWD MEREIZ /R <, EREREEK D
Rz HThan ™.

INE THEMN S BEEE N7z Actinomyces J&
ER2ICRT. ZOR, A1 FYRICBIZ4FD
TN E 2 5 Actinomyces vaccimaxillae & VY D i
B3 2003 FEICIE TN TWSB ?. /2, AIRLIE
Actinomyces denticolens V%, F O BRTH MR 5 D it
REE L THMEETN TS *359 Actinomyces
bovis 13 DIHRBEIE DFERE TH 2 T LILRHE
WAV, MEOHIIRTHT LHITRTNED L
LWETERLEoTz.

K1 amIRYA> (49 5 Al), BELALBEHMOERE. b AHEBOMEEE SO ASFHER

c: IREFEUSEIRAER CER U/ EIREASFIE. HE £, bar=100 4 m.
d: WEIRTZHEA RS U5 AFEBF D Actinomyces bovis. bar=10 @& m.

FE2) RFER - Yo THORMKIL FEHRMECEDIRERMLTHD I L SEER-T
R OB ORICERL, BIEICHFENLEL .
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E2. o RBEE N Actinomyces B
F4 W AOFFEM 43 BiEREIS, 0D 2 A
Actinomyces denticolens 1984'% AHH EIE]
Actinomyces howelli; 1984 ENI: e
Actinomyces slackii 1986"* B Ha¥E
Actinomyces ruminicola 2006" N EEl0E—BAEY
Actinomyces bovis 1877 HY T T S LS, OD g
Actinomyces vaccimaxillae 2003% ASHA Ak O T S

2) Trueperella [&3 X T Arcanobacterium J&

Corynebacterium pyogenes 13 Actinomyces J&
M 5 Arcanobacterium JBEI\CIRB I N, F D,
Trueperella J& & 13- 7= . Z ORI HER LD
FRBERIE ORI L OB RS & L CHEET B .
TEHIRIBIMEIRER D E T, thoME & HEL T
R OIS, BIEA, ABERZEEIT. FHE
IZHMBRIC K> TREL, EXLEETHS.
ZDREDEFLMFEN TR S P 1Tk > T
WKHREBEIN TSRO T, ZHUIE IV TRIKT 5.

MEIZHBEMIZTEEL, 2EAUBEIZZ W,
FOMBEMERED 3% 25D, BREELSAED
4468 TH oo, ZDFERIT AV D 4.2 ~
53% >V BRUASHD6.0%" 1T,
I5%ICET DD DB Y. EHMEND OED
SEIZNITEIETH LN ARFICED 40
B ZF B R (summer mastitis) & O BEE % f g L
TWD. RERTFOBREIICBEMENMA T, va
BT LGOS E RS, /2, BEWE
JE b TTAEE O RIRFER DR IE R L AR S
nThs,

FOOFEE U T, Arcanobacterium pluranimalium
MHSNTWE Y, Zofid, 2012 4, AT
Wi E AR IV AT A OHERNS HEEENT
WA, REMEE S o TR,

2. k&

1) BT 5%

ZIE TIED 5508 X 31T & 7= Actinomycetaceae
BHE, 2SR OREERIZ X - Tk
BB DRINTWS, BE Bhspiiah-
Actinomycetaceae I 3B 11 FENHI SN TWS (&

3) M, AL B X USRI N 3 i
ENTWEWREHIDEGERNT, AMITF ORI
EBHBDNE S PARBERENE N, Tz, WEM
IREERRVERL TEAMIL, FUHELOM O
IROMMREET B, ZOLIBIRMEREAT, K

D[ B Actinomycetaceae Bl DL E & S0 #K
75,
EDORARBEENND THENE LD/
DIF 19 HREETH 7z, ZORRIC, Kich
WTH MBI HMRFEENILE THREI N TW
e (®2). £/, KEORBKICSBBRERENE

P

2 FEMRELEE /- B Magnusson : Acta
Pathol Microbiol. 1928 & Y 8| *.

BINTWi F0a—%FEEF AL~ Johne
W, FN S ORI R 2 1882 4E DS TS ¥
U, Actinomyces bovis I8 3 J. X N 7= 15 £ & @
1892 4EiT1E, Gasperini 23K D A E R HEIEIC 17
9 2 %R % Actinomyces suis &4 Lz .
FO®%, 1962 FICEDO T L —Y—IFOFERE T
H % Grasser ™ B XN 1973 4E1C Franke'” 12k >
TIBEHLERBEIEN 5 Actinomyces B HES
N, Hold, BEINS OERE Actinomyces suis
EA T —F, BOBIREFETHD, T
RERERFHIZOE R = (1926 — 2015 13,
Actinomyces suis FEKE % [6 4 D 1973 FITHE D
A EN S L, fA&E#K%E Chibalol & L
7= ™9 #%, Franke O/ ik ER D 2T 2720
W% ANE 2% 5 /2, Franke I3FTE N E R
L7120, TORIIMOBEENIEL & W DRE
THole (197449 H 20 BT O HEsE TOEME).
EZAMNEDE, HEHREITAEARAHERD, FO




(L VR EE MR

#EI 1980 4RI Sz [HIE A RRY A B
(Approved Lists of Bacterial Names) IZ &8k 317,
KGR E 72> T L ED 2 990,

DHPEIC BT B KO AFERAREREE 1993 412
EHSNMEL TSP Lal, BEHEE T,
R AR HE B T B I B E AR I E T
BO, MEHEEFHEORETSENT, 40, B
A TIKOALEBIFREEZ R5HRTRnENno T
H N, FDDD, Actinomyces suis &\ D Fl
IR DB ERNIC D ZOFE I EN S 1
TLE- .

— 75, BRI R B RCGYIE % 2 & 3 Eubacterium
suis EI SN TP, Z ORI 1997 75
Actinobaculum JBITIEBENTNVWE ¥ 25, Z0ix
JE AT D 1992 4, 16S rRNA A FAEHTIC &L o T
Eubacterium suis V3. Actinomyces JEIZEBET N T
=W FDd, AEBREEZEIIARD
Actinomyces suis &, LARTS Eubacterium suis T®H >
7= Actinomyces suis & TR DRIV EL D T &
a0, FOB, RME-> TXGITHEN/ZmXE
THHLTWE?,

T DR T, WHEORLLZE BT 2 =05 E
HHRREERED S Bt SN =fl% “Actinomyces suis”
Frankel973 & AR 5.

2) Actinomycetaceae FHZ K DIEE, Mgk L OWESR
K DIRFEM B 57 Bt S 317z Actinomycetaceae FHZ
i3, 2@4ABENA SN TS (K3). FOHT,

§ 445 2017 13

Actinomyces hyovaginalis'’ 3 X U8 Arcanobacterium

(Trueperella) abortisuis © VILFHEFERD
FUVEEFHBTNERENZRTHS. —
FH, cHomMABLUAOREE, kI
LPNEICERETH D EWVD BN
Actinomyces hyovaginalis V3 it FE LASM T, K D il
KERIL, MTHEEEOREZERET 2.
Arcanobacterium (Trueperella) abortisuis 13 T 31
DOEEIEFMN SO THEEEN, BEADS B
HENTWE ™, AEOEENICBT S EGER
T, WA EHETFIRICHERE Mok, iR
B L, ALREY DNEIRERIT I EEEE
R L TWD CGRER). BILRICBITLEHE
T D HY o 1 B ST R 6 A 5 4 HilES 7z TO16177
B % @ 16S rRNA & f& T 1% Arcanobacterivum
(Trueperella) abortisuis & 99.4%—FH L7z ™ Z &
WS, Z D%E BT Arcanobacterium (Trueperella)
abortisuis £ E Z 5N, ALK O L IRRIR
HHEE L TBETAHEND D, BRAI
Arcanobacterium (Trueperella) pyogenes 12 X 5
PEFIE ZNE TH S TR 7,

3) BTRDM - 27212 Actinomyces JEH
HOHEYRM 5 1984 I BEE N7z Actinomyces
denticolens 13, FIRMEDIR FEEEX ST ™.
BR U 723813, Actinomyces denticolens V3. “Actinomyces suis”
Franke1973 DAL S EEMMERICEUT S 2 &
Mo, RA—FOFREENH L I L2HEHL TN

% 3. BORR)SDBENTE 2 Actinomycetaceae

g WMEE N PRSI

Actinomyces %

A. bovis 1975 TFEEY > NEIO AR EE e TE il

A. hyovaginalis 1993" ' FREE, JiiZk KON OEHEDH D

A. israclii 1986 ARH AN 7

A. naeslundii 1979" e AT ERE

A. suimastitidis 2001*"  AZFIEIERLE R OFRN S 7 HE 53 Bl O FE R E TR A,
A suis 1988°Y  ifPE KRR

“A. suis” Franke1973  1973'"  FLEHGEREE
A. viscosus 1972'7
Actinobaculum J&

A. suis 1997%
Trueperella J&

T. abortisuis 2009%  BHME, SRESEGE

T pyogenes 2009""

IR DIl g 5 D73 Bfekk

Mo, R 2%

TR SRR T R B ek
Azuma M5 OMERE, AHEERE

Actinomyces suis & [5]—F

2011 £E Arcanobacterium 7 SIL)E




14 (L BRI 2E 3R

7z B 1970 FEIEMN S EEL, RISV TR
72 U /= “Actinomyces suis” Frankel973 38 &l ® 1%
2% ¥k Chibal0l Z M W 'T, #EHE 513 Actinomyces
denticolens D §kEk DSM20671 & D25 /) L% L
LUz, TR, MmHEDYT ) LIEWIHEETH
RMEZETRL * ,16S IRNA B TH LT 7 ED /N
IAF—E T BETFIE100%—F Lk 51T,
DNA-DNA N 7Y ¥ 14+t —3 3> (DDH) ®
R T d % average nucleotide identity (ANI) i
(http://w.w.w.ezbiocloud.net/tools/ani) Tl 99.95%
— L7z LALEDEAEMN S Actinomyces denticolens
& Chibal01 #RIER—FETH B Z EMFEBHE N/,
Z DA RIEF IS “Actinomyces suis” Frankel1973
7S Actinomyces denticolens ERICHETH B T &z
M RBT BT & &7,

—75, Johne 7% 1882 41 JiK D @ Bk T i #% B /i
BEBARL TWAEZ &I TN ER, FHIC
BNTH, KO THI IR SRR 2 TP Rk
T % Actinomyces BEMNEFEET 5 (M3a). Z
O AR E I T Chibal01 IMLTE % A W 7= e SRR L
ERGRETHMEZ-RL (K3b), 2HERED 16S

¥4a44 5 2017

rRNA JE A= TRV Actinomyces denticolens D% 5
Bk & 99.9% —F( L /. F7, Chibal0l ¥k & F—
PER 2 R TR BER 2 A W BRI E N D%
BT, AR ICREERENTBR S Nz ?
(K 4). KICHEBEBIREREZR S “Actinomyces
suis” Frankel1973 13 EBR A2 B ERRIITFEL T
2N, T DFEVE Actinomyces denticolens & 44 %
BXT, SBEORBITEEL TNWBEEEZTE
LEARNWERS.

3. B

ETOMBEECTREEIIMDTH THo7/7z. D
IR WRED 5 F DIFREIZ A DR EIE 148
BIL, BEERS T sk 2 e 5 2% (M 5).
F Dfh 1991 EIT VX Actinomyces viscosus W &5 2
JEIE ™ OREGIRE 2 B 5.

HHWI &I220084F, 2MELTAFIR
DEDOTEY 2 INENRE NS Actinomyces J& B )
Gy Bt E 4 ,16S rRNA 85 T 74T T2 O 70 BRI
Actinomyces denticolens T3 5 Z & HH[BA L 7= *19,
ZFD%, 2011 EICHFFY, 20134FEICAF—Z b

3 a BROMOERMICHSNIRETEN (K.

b: RO RHKIEE [CH SN/ HHIRERE. HE R, bar=100 4 m.
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ORIGINAL ARTICLE
Advice for food-related companies to promote advancement of

higher-level food hygiene management

Hiromi TANAKA ,Yuji HORIKIRI ) and Kazunori ITO *’
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ABSTRACT

The “Yamaguchi prefectural regulation of requisite standards in public sanitation
based on Food Hygiene Law” was partially revised in July 2015.

To increase the number of food-related companies that adopt the Hazard Analysis
Critical Control Point (HACCP) system of management in food regulation, we began
to publicize the notification system used by companies adopting the HACCP system of
management or complete documentation of standard operating programs in food hygiene
and records preservation, “Yamaguchi-Eisei-Jump.” We choose companies actively
trying to improve their sanitation management and provided guidance and advice by
a support team comprising food hygiene inspectors in the health and welfare office of
the Environmental Health Division of Yamaguchi Prefecture and an expert professor to
promote the companies to certification by the prefectural high hygiene control procedure,
private organizations, or industry associations.

After the companies joined the team activation to promote higher hygiene, we found
that companies without knowledge of how to create standard operation programs required
guidance, that we must promote the concrete aim to these companies to encourage them
to continue higher hygiene management despite the long time requirement and cost, and
that we must provide them with clear information and HACCP guidance by the Ministry
of Health and Welfare.

Key words: HACCP, food, hygiene
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IIZER#ZE L 2. (EEFEOIESFRHURIS PR
P E IR S IR R BT 2V TR S T
W<, FHEERBEAZEICHALZSO PR
T RERE S T E RO ) —F =AML E R 2
BN ETAHZ SR DREL 2. IRERFICFE
WIEWRMT S ZENS R RFHRNOEE
EELET~NRS I L2 <dicY —F =2
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(5) AEHEBICLBEREFAERVWEDIL,
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RiE L.
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EEE M OLATHBL TWENBEEIZEERE
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ORIGINAL ARTICLE
Leucocytozoonosis in chickens

Hiromi TANAKA "’ ,Yuji HORIKIRI *’ and Kazunori ITO 3

1) Yanai Health & Welfare Center,658-1 Nakatojyo, Kogaisaku, Yanai, Yamaguchi 742-0032 Japan
2) Nagato Health & Welfare Center; 1344-1 Higashifukawa, Nagato, Ymaguchi 7569-4101, Japan
3) Institue of Public Health And Environment of Yamaguchi Prefectural Government,

535 Asada, Yamaguci, Yamaguchi 753-0871, Japan

ABSTRACT

About 6 million broilers are handled each year at poultry-processing plants in
Yamaguchi Prefecture. During simultaneous carcass and visceral inspection,one bevy was
diagnosed with chicken leucocytozoonosis based on the presence of needle-apex-stigma
in the whole body skeletal muscle, swelling of the liver and spleen, and hemorrhagic
inflammation of the gastrointestinal mucous membrane. Although the body was neither
anemic nor lean, several insect bodies were identified in a simplified Giemsa-stained
specimen of organ stamp, and several indusia of sizont were detected in the granulation
tissue after histopathological examination. An inspection system for this disease was
established for poultry examine, to eliminate affected meat.

The presence of this infectious disease, must be legally reported to the Livestock
Hygiene Center in the district. In this case, the poultry-man was instructed to take
precautions against this disease.

Key words: Leucocytozoon, Needle-apex-stigma, Liver swelling, Splenoma
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[FUSHIC: oo aF MY —RiFEmfEFEo—
Fl Leucocytozoon caulleryi ZRKRNELZ=T hJ XN
&> TN END. AFEIFERIET
Bk ClRHEYIRICREI N TWS. ERERRIE
Kidgmn, #Zifn, @&EETHY, BRIEOFHNY)
MTIIAET 2K TIIEIERT, HHAL 2%
PR E D I EnmenTnS.
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MEEEUOAE: ER284FE9I H 20 HICUE X
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DL IR, BE BRET 7Y F U8R,
BHRMRESZR, —a—hy RIVETIF =i
FEFATHO, FHEREIT293kg THoik. £
AT R CIIRE 28D Iah-o .
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WEkOEREY ATt vI R (B 5T7y
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DIRECT DETECTION OF BOVINE LEUKEMIA VIRUS IN TUMOR TISSUES

Nagaki OHONUKI, Satoshi MURAKAMI and Tomoko KOBAYASHTI™*

Laboratory of Animal Health, Department of Animal Science, Facully of Agriculture,
Tokyo University of Agriculture, 1737 Funako, Atsugi, Kanagawa 243-0034, Japan
*Corresponding Author: Tomoko Kobayashi

Enzootic bovine leucosis (EBL) is caused by bovine leukemia virus (BLV) infection.
In Japan, most cases of EBL are diagnosed at local slaughterhouses, indicating the
necessity of fast and economical methods for detecting BLV infection. In this study, we
present a direct polymerase chain reaction method that uses a simple sodium hydroxide
reagent that allows for partial BLV provirus amplification directly from the tumor tissue
without the need for DNA purification. Using this method, we successfully amplified
the partial pol gene sequence (732 bp) from tumor tissues from various part of cattle
with EBL. The procedure described here is rapid, cost-effective, and sensitive and can
be easily incorporated into the process of veterinary food inspection or postmortem
examination for detecting BLV.

G

ERNFEE, 20U S NAGHSEEGT AR TH Y, FREGRFTHIEICED J§T HERRITHEE
ENTVS. FHMKOMBEMIEEAENEEHE THY, HPMBHE LT RARBEREN TOF
B A )L A FURRE A THON S 2 Ehi%, ABIZETIE, BERT IV VARETD LKL, i
FREI MR (EBL) FeRed- O MEEMAD 5 B PCRIKICE Y BLV 70U A )V ARETHREZIT DS
RN L, B4 BB S0 BLV T Oy )V AMEBETFOMMEITo k. AT, ERTZEE
LWERICBWT S, &EMERICHRE N EEHREREME &5 2 EhnEE L 72D EBL O4h)

IR HiEE L THERTS 5.

&

EEEE, 280U NSRS T AEFTH Y, REERH FIHHRICED BT HRIIRITIEE
XNTWD, R 24 A DT ERE 45D 2,000 2B ATEBY, FORERRRFIIBN TR A
W DOZWER &> TWS Y. AR, 4FEimE )L A (Bovine leukemia virus BLV) DR

i)

i

1) BB PSR B R S 1 AR T
HREELE T
T 243-0034  #RES) IR EATIAR-F 1737
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AT B R E IS  (Enzootic Bovine Leukosis : EBL) &7 )L ARSIC & S WHIFER A ifn
% (Sporadic Bovine Leukosis : SBL) ”j(E'JE‘X”Lé M, A E L TR SNAEEBEDIEEAEIR EBL
TH DY FHRMFFREBHHECBVTILBEEON L ER> TS, ZOLh S EBL SRR
EDERMKRE LD, &BHMEORRICH BLV FUAREDSHBINCITDN TS, INETIT, AR
M ETRE LD BN 2 W T, T Fikic & B miEh o f BLV Hifkt GFRiiT o ¥+ b,
FEFar INC 4, B0 MHAETH D ZEMMESINTNS Y. Lrl, &8 MEEETIROTTRE
TEL RIS DB A DB WHE A MR AR T 5 Z &d# LWL, £k, EERBICBILRABETID -
MR TORE LR DD, TNSOHERIAMNENSRGET DI ENHELWHEENEALND. TZ
T AR, BEL TV ATS Z&ick D, EEMRMED 5B PCRIKICKD BLV J0U A
N ZGEETRIEEITS HEEMELL, B4 2B, 50 BLV 70U A )V ABETOMRMEITo 7.

MERUOTTE

BEMR : 2015 4 8 AN 5 2016 45 6 A £ TITH N, BARE ER) %AW TH BLV HURm & 1
NEAREEMEITICBWT, FAIE &S 2 SE LT (3 1) MBI R4 O A it o BT BB AL,
XN 14 OB MR L. 4P FikfildsE 1 0@ TH D, FREL 7= 5 HL &
R E B I NI DWTIE, HBIEE & LT, FriZ smm MIC#iE) L, RNAlater (Thermo Fisher
Z ERIMEKEEE S CRRIET®HY v 1 Fy Scientific, USA) S IE BB HART L7z,

#£1. LERBCEELAOPERIN/FOBBRM A& EETERIEEEN
ABRAYICHERR S M BB IR B A ER

4 No. At EBRVES  BLVIAM 2 /NER RE @2 HILE WPRATERR
1

1 140 1L 1024 8 1 -

2 54 Wy 1024 6 3 1 1

3 81 KB 256 5 1 2 -

4 107 KB =16 7 2 3 1

5 110 B g 256 7 3 - 2

6 122 21 256 6 2 2 -

7 68 Dl - BT 512 3 1 2 -

8 63 ENE 1024 1 1 2 -

9 121 i 256 3 2 -

10 113 Fif z 16 5 1 1

11 30 a1 > /NEi 2048 8 4 - -

12 62 BaEY >/ E 2048 7 - - -

13 78 g - 78 256 5 4 - 2

14 56 FE 128 7 3 1

No.11 (FBEMIE (&) T, FTOMITTNTHRILAY A HE (2)

FEEHHE S 1 & — b OB IR % sz, 5-CGAGCCACATTGGATTAGAAC-3 1ml, R primer
FOSIEO—KFEROHL, VIV ER (50mM (10mM) 5 - AATTGGGGATGAGATCTGCAA-3’
NaOH) 180 ml Z /12 30 #1H Vortex IZ TR L 1ml, DEPC Water 8ml DR JNAEKRZEHFHEL, Z
7o RIS, ZOWwRE S CI1041 >Fax—|k TR MRSt — b 5ml (R,
L 7=, 1M Tris-HCI(pH8.0) 20ml #JNA, 30 % HBWT0EHER, 100FHMLZDD) 2N
R Vortex 1< THE#R L /=, KIZ, 12,000rpm 10 73 AABs5omliCHELE FLT 94C 120 BIC
D%, L& 5ml 2 PCRIZHWE. TEEHEZT W, 98°C 108, 60°C 30 #, 68°C
PCR&MF: MM Yoemnrs5 051 Lo b 60 0% 191 7 &L, FFH40 U1 ZIIUTH 1,
PCR ¥ 2 &% 1, Tk @ B # (KOD FX Neo, 68°CIZT 7 DR ER IS ZIT> /2. PCRIE
TOYOBO, HE#) #HW/-. Hffo7oka— MZ, 0.8% 7 HO—ZF )T T 100V, 30 HER
JNZHEVWKOD Fx Neo 1ml, 2 X PCR Buffer for KOD KBV ETo 7z

Fx Neo 25 ml, 2mMdNTPs 10ml, F primer (10mM)
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wooOR

JBEHBEN DY 1 Lok PCRIEZMIT B/
WIZ, £9, BEAT > T L — MEEOREETS
o, MENBAREEREMCBVLTEBIKEE
S ENZFOEBEEREMDOD B, FREHAT
& D00 S L BT 7 V) R,
B =5 1t— b (28) #FRK 10 &&
R, 100 7R, PCRICHEL - ZOHE, £
TOWEEIZBNWT 732 bp D HIYEEY (BLVpol fEIER)

OEENALN (K1), KIZ, HclslEashik
DOIEEHEN S BLV 7071 )V AT OB A
AIREMN E D M EREE T 272012, (LIREASMT, KB,
B, Sy, i, NAREE Y NEIBRUTFE (&
2E) WBWTUERI N EEHEE FRICY
VAU, PCRICHE L. ZOMER, £2To
JE 5 HEL A% T BLV Hiik oMl & —F L TBLV 7
O ) AEETRHEREN (®2).

D MNo.7) D& (No.13)
Bk X10 X100 R X10 X100 M

732-bp — P

1. OIEREEEREERW =S 1ML o~ PCRIEDKRET
(M=DNAX—H—)

PR
DR KB BR BR BmE B ULSE FE

1 2 3 4 5 N M 6 7 8 9 10 11 12 13 14 N M

732-bp [P R

mBLVHIE
BEHR
K2 . SEESSICY NERROBEBEHER VS 1LY L PCRIEICELD
BLY B U A L RBLFEE
(N = f&I&3188, M=DNATX—H—)

+ + + 4+

+ + 4+ 4+

+ + + + +

z ¥

AMEIZBNT, EEHESE» S DNAKEEZTS 2 &4, EMTEELRTIVAVIAEZETS 2 &1L
D, BLV 709 A N ABEFORENTTRETH > /-, HFAMBRIEL T, IEIFRMWHITBNTE
ENREND T ENSWA, S, IFFREAO 7 7 LK KB B SmE, M, Nelsey >
NEBEOTFE) NOFERLEEEBICDOVWTKREL, FNo2TORBITERINZERICHNT, BLV
TN AER T OB EEETSH o /&,

AHEORHEELT, PCRF>TL—RELTZNVAVAEICEOERLZEES M- b E2FHEET
FHTHZENTRETHD ("), FRBEEOBRZBEHLENR FIENBEETHD I EMNBTE5NS.
LU, AT DHEER D 5mm AL 0 KEWE, EIREMIERD SNBVH, AATRICAZLHELH >
2 ENS (F—FERIH), BHITZEEROKESINPCR KIGOREICHEBRT S I EMREENE.

INETBLV BBEOEEZZHT S HEEL TUAS WS N TELFBMEZE APUR ORISR,
HZEN) K BERFIINIEE KGR, FAMBERAT v Fvy b (BEF, TR IKX2Z5RMIK
BHERISG, Bk E, Mz Efed, PERETORENTIRETSHD, EERERFIEMRTL5E
WHEHTH-o/=. UL, WiFy MIFNTN 2014 EEBLT 2017 FELDFHFREILERD, BEA
FRIRERPUAREF Y M FRMBT I ¥+ b GRS INCH, HE) DA EZ> TS, Z0Fy
~ DIEHERY TR E P i TIE 96 SN T L — D OMEZ S = R/NBAL (93,500 ) ELTHERTSIEMNS
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AFEMICDERMEZEZERETHE5BEEICEIR MELS RS, —F, MEERWZUTIVY A1 L PCR
%% nested-PCRILIZ & 2 BLV 7001 )V EE TR AL, DEBREICHEIEETH D0, hoLik
EERBANTHELZ DNA Z#EATH20ENH 0, BEBEMTHZIENTAY v FELTHEITLENS.
COEERRT B0, SHEEFEPCRFa—TJICTHRIGIEE I ENTRER Y1 LU ~ PCR i3,
2 RMDIFZE TN — T EOEINTEZ Y Lal, NESOFFERKEICES &, FAE &%
ASNDEOMMFBEEINL, BETOMFEN 4%, CERETOWMENTXTHD, LBHRETOHFED
0B MAERRE TREDRD SN VWEFTH o 72 2. :@? i3, EERETHO TEBL #iE4O
ZMEHINDZZEBRLTNWD, AHEE, EEREBEZBICEM INZDBROBGHEEMEET S

EMHRETH O, ERTZENHL WERICBNWTSD, mnw%%r SN S EIERYIC BLV 7O 1)L A H
ETERET 2B hEE L TR TORMBEENHZ EEXD

B
AP U 7B Bk D BRI T 7o 72 W= MR IR B REERETT O 2 1ITE#T 5.

B

1) BM/KERNE - KRB . BAEEIROFAERN .« BMUKEESR HP http://www.maff.go.jp/i/
syouan/douei/kansi_densen/kansi_densen.htmi. 2017.

2)»%%%¥>m%@%ﬂﬂﬂ%wwiﬁrﬂ+mmr@mgHA%E SHEEE 68(6):352-354.2015.

3) LZET - RS - MM - BT - AT E - SRR . SERBICBT S4B R O HiBh
mwmtbfwmﬁim S oF AL ALE RS ARG AERERT Tk 22 FRFEIEZE . 2010

4) INEIHF - SREET - B - TSR - T BB - M RS 1 LU N PCRIEICK B R
M7 IV A DEBRIEIEDRTE &, Aikz AW EEid | 0O EKE MRS (43):21-27.2016.

5) Nishimori, A., S. Konnai, R. Ikebuchi, T. Okagawa, A. Nakahara, S. Murata, and K. Ohashi : Direct
polymerase chain reaction from blood and tissue samples for rapid diagnosis of bovine leukemia virus infec-
tion. ] Vet Med Sci 78(5):791-796.2016.

6) Takeshima, S. N., S. Watanuki, H. Ishizaki, K. Matoba, and Y. Aida : Development of a direct blood-based
PCR system to detect BLV provirus using CoCoMo primers. Arch Virol 161(6):1539-1546.2016
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CLINICAL CASE
Ultrasonographic findings in feline pancreatitis: 8 cases

Tsutomu DAIKOKUYA and Yumi DAIKOKUYA

Pancreatisis of cats is a common disease in small animal practice. However,
establishment of the diagnosis is difficult by only one examination techniques; a
comprehensive examination is always needed for a definitive diagnosis of pancreatitis.
We performed ultrasonographic examination in 8 cats suspected to have pancreatitis
according to their clinical symptoms, abdominal radiograph findings, and blood test
result. We studied retrospectively about 6 findings; pancreatic echogenisity, pancreatic
thickness, pancreatic margination, pancreatic duct dilation, common bile duct dilation,
and peripancreatic fat echogenicity in relation to pancreatitis in the past literature.
All 8 cats showed pancreas which indicate high echogenicity, low echogenicity or
mixed echogenicity. Among 6 findings irregular margination and high- echogenicity of
peripancreatic fat were detected in 5 of 8 cats. These findings supposed to be helpful
findings to detect feline pancreatitis.
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