&7 DNA BgHiSh, BEENG LV UF
XTBEMIBEINZZ L6, BEEET
VOARXTRBHENEHE L. RS +TAT
HODIEPERL L VAR T RBERE S
TWB RN,
®& C T, KRB BT LVYFRT
DNA 78 2 #&fE (20.0%) b Iz D
HThHoT (R1), ZOMRITED S LF
ABEOHBREIZEZRY . HHRY CTHEH
LTERLTWVWAEDIZ, LUF 3T DNA
PRHENEET TLI4% T BE IR
ST, VIOARTBEOBRITFER D
Rino T,
SEIOREORISR & LI AIBHEERIL, F
WZHiER ARO'B Tk o4 %7 DNA RO
VORI RBESBREINTZA, WThb
BEEOBEIZLV LT XR T BEDOIFERE
B ENFRELEEZ DILD, WEEED T
TV R BB (TTyvrT) LERIC

F2WEREORS VYU — DK

(flushing) B OVEHIREZF L W o 215
PR EDTZDDEBROBENLETH D,

2) ERHEEE

HERNBRADO 3 NETOEFEER (D, E,
F) CRBWCHRESER L, BEFEEECTO
ABLOBRBUIFRL 27 4 10 A 26 BB
R 27 48 11 A 18 BiTfTo 7z, AEORE
L EFEHEEIL 200 RELEEZF L, £E
PEBERBEL TS,

ERME F CIRBEOE DK, BEOK,
VX T—K, BE ST —ART Tz
B E - AR - RKEE - PRERED
Vel & OREA K, B ORE A K% 15 #iE
BE L., BEXFY 30.4°C, #HFAIE 19.8~
42.4°C. pH 13 7.4, #HPFHIX 7.3~7.6.
PR R IZ T 0.23me/L, #6513 0.14
~0.56mg/L, ATP (35T 7+ 1.8RLU, #i
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FHi% 0~8RLU. €8 52 Ml B T 5 Sty
64.7CFU/ml., # B I HRHBRLL T ~
3,0056CFU/ml THh -7,

EEHEE E CIXIBEOH AKX, ¥EOK,
VX U—K, RE T —RARAT—var -
AT - REEOBRRE B OREAK, =K
BotenKkz 16 BRIEFER L., EETFY
29.6°C, #iPHiX 18.1~33.8°C. pH ¥
7.5, HFHIT 7.4~7.6, EHEREERRE L
) 0.09mg/L, #iBHIEL 0.01~0.54mg/L,
ATP |3 %{7 ¥ 4.8RLU. #iFHIZ 2~
11IRLU., B REME B IT KM FEY
1,095CFU/ml, %P 6.0~49,500CFU/ml
ThoT,

EFEHEE D TIIBEDOE AKX, oK,
VX UK, RE S —ART—a
HLRGH - REEOWRE R OIEAK, ZK
FEOWENKEZ 16 MEERL, BEIX¥Y
28.4°C, #iFHI% 18.0~38.7C. pH IZ¥®y
7.8, HPHIT 7.7~17.8, EBEREHERREEDL
5 0.05mg/L, #iFHIE 0.01~0.11mg/L,
ATP 3% (T¥# 3.8RLU, #iFHiX 0~
32RLU., ERBRXEMELRIILMEY
170CFU/ml, #iBHi% 1.0~9,250CFU/ml ¢
Hoiz,

EEHEE D ik, KRB 15 BiEF 9
& (60.0%) 225 LA %7 DNA 23 &
N2, AU TRIE 13 RELLIIRESh
o fc, L. pneumophila SG1 KR 5,
L. feeleii, Legionella sp.7’, &FEMEQ N5
BB L 72K 10 Bk (66.7%) KVA
U THRE 1K (7.7%) » b Sz &
2),

EEHEE E Tk, ABE 16 BRiEFR=K
fEk 2 BiED > LD 1 BEEERL 16 BiE
(93.8%)., AU TR 14 #iKH 1 BiE
(7.1%) 736 VA3 T DNA B S,
L. pneumophila SG1 & L. feeleii 13 %-F&



BE 02 HERER L 72 AKERBL D 6 1K (37.5%)
EOERGFOEEE OO DR T TR
2 BfE (14.3%) mromiHsiiz (R 2),
ERHEEE F Cid, KRB 16 Mk 1%
& (6.7%) 76 LPF % T DNA MHH &
N, AU THREPDIIRE Shid o
7= Legionella sp. D3 iREEE K OYRZEDIE O
D> OB LIZ KRB 4 BiF (26.7%) 225
B ShE,
SEORE T 3 METOEEHE 2 35
IZ LTI EDORIE & ARERM. fHAKRIZE
TFAVYART BEOERRER L
A, EEMEICIVERD DN, mEIC
LA 3T BHE. %2 L. pneumophila \Z
BRINTWEIEERHALONERoT, E
PEHSEE F Cidfhop 2 ERHRMEEI & i L5
LREMEETH o7z, ZOEBREEOKK
Bk O B SRIEE O FH)1 0.23mg/L,
#iFHIZ 0.14~0.56mg/LL Th-o7mz2s, L
X T BEMRHE SN OIEHREER
BER 0.2mg/L REOKRE ThHoT, =
UK LT 2 EREEBEOERER BR R
BEITVY L EENENEN 0.09mg/L K&
Y 0.05mg/L, 0.01~0.54mg/L %" 0.01~
0.11mg/L L&D o7, ZORERMNG., FaK
RICRT D EHEEERBEEN L VAR T
BEOBRLIEELTNDZ ERFRREh
oo TTT, VOIRTRBEOBELRE
KW E LT, EFEEICBNTRBIZESR
ERAKRICEMNL CEMBREEREE Y
0.2mg/L Y EIZT 52 L2 SHBBRFTT D%
ERHDHEEZOLND,
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D. #&#

ABHERR 3 R OWE. Ho. A, ¥
YU —ERBILVUATRTRBEICL D155
WREFE L& 2 A, K, 1BREEE,
Bok, Rk, Yx V=KoL UFR
T DNAROC VA RT BEP R Sz,
ABHERR D L VA R T IHER IR I3 O
+ R - HE, BNV Y U —DOEE
RMAREICLIBEEHEPEETHDLZ L
DR INT,

EREEOMEORIE, O, v U—
WO AZD LA RS EREPTE L
LA, EELTEHOKRPLLIYART
DNA ¥ M2V OA X T BHE. #iZ L
pneumophila SG1 KT 5 PR H I 7228,
BRERIEEICLYVER > T, TDZE
X, BARROEBREHEBRENEE TH
LT ERHRH I, ZOBRIZESHT,
HMWELTHAROEHEZEEREES
0.2mg/L LA EIZT 23 Z & ZHBETT 2 0ERN
HbHELT,

E. fEREfaRFEHR

2L

G. MFEHK
2L

H. FB9REEME O HRE - BEiRi
L



£1 ABHRICBW TREERERGRPGE & 2o 72308
AR Ex pH A@Ek LAMP R i
" > (CFU/100ml)
A F% woal 39.1 8.0 <0.1 + L. pneumophila SG9 530
B2% ol 97 + L. pneumophila SG9
£% o2 432 8.0 <0.1 + L. pneumophila SG1 110
%% ol 374 8.1 <0.1 + L. pneumophila SG9 80
*% ¥T2 413 81 <0.1 + L. pneumophila SG1 690
“*E Ty U 241 82 <0.1 + L. pneumophila SG1 60
Legionella sp.
B BE& BiK 39 8.6 1.45 + L. pneumophila SG6 10
%% AR 77 - L. pneumophila SG2
L. pneumophila SG6
K2 BEFREEBICBOTEERERRPBME L 2o 15k
i BE pH  REHERE LAMP it e
D JRE 1 #D 26.9 7.7 <0.1 - L pneumophila SG5 20
HRE 1 aavs - Legionella sp.
AE 2 N 25.3 7.8 <0.1 + L preumophila SGI 1,670
L. pneumophila SG5
Legionella sp.
wmEE 1 264 7.8 <0.1 - L. pneumophila SG5 50
HHEE 2 288 7.8 <0.1 + L. pneumophila SG5 10
WVE BRI 31.5 7.8 <01 + Legionella sp. 10
WELEQ 36.1 7.7 <0.1 + L. pneumophila SG5 40
BEEE ikno 292 7.8 <0.1 + L pneumophila SG5 180
FIE KE 23.5 7.8 <0.1 - L feelei SGI 130
FITE BeiEn 247 78 <0.1 + Legionella sp. 3,320
Skl 18.0 7.8 0.11 + L. pneumophila SG5 120
E W BT HEme 1 337 75 <0.1 + L. pneumophila SGI 610
AR BT BREE 1 + L. pneumophila SG1
LAnp Uy
R BT YemA 2 334 75 <0.1 + L pneumophila SG5 10
mE 1 R 3.1 7.5 <01 + L. pneumophila SGI 90
WE 2 KN 33.4 7.6 <0.1 + L. pneumophila SGI 1,910
L. feelei SGI1
PREGZE WED 26.7 7.5 <0.1 + L. pneumophila SGl1 3,600
BRERE Do AU ~ L. pneumophila SG1
AT —ay 33.6 7.6 <0.1 + L. preumophila SGl1 3,500
F BREE=E #1801 26.7 7.5 0.15 +  Legionella sp. 430
BREGE WED 2 30.9 7.6 0.14 -  Legionella sp. 270
R PEmEE 353 7.4 0.16 -  Legionella sp. 130
BE D 28.5 7.4 0.16 -  Legionella sp. 20
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EHFAT (REL 2 AT BN R EER)

YA RTREOBEENMR HEF IR LIARBSEF CRITIHETEFIEICET O]

TRk 27 EE HEFEREE

Moo EE  ESLRENERT FAEBWE /KBRS
W AE ESLREENTERT FAEBME RIUETE

UOARTREGe LT A=
T A=ROVTH T % FEDFENT

MEEE:

1 LOARTBEOBEET A— NERRICBITDZRFEORFHEZHALINCTA7DIC, /ifE
BIHE, BH-TA—NBRBRERRERAOTCHFERBLOV 7T v ORBERIH B OIEE
PhE%E EBRMICRITLE,

2. LZF 2 ConA &7 Na—R2BEDENE T —ADREBRFE RO NV a—2FRER, 7=
LIF L WGA e~ UL DORBRIERND N 7EF AT Ay EBEN, BOT A— K
Yy HAERE (2 7 b R) [T 5 L QWA ETRENT,

2. WGA LB EF — R BLNHI BN RS, —75 ConA &~ U NTIT R ER R 2D
0, ~SUUNRBRYEBFFEETAHIET BCYE BEPICERBET AL U4 RTBE O BY:
HEREELZ,

3. {EKEEEH D BCYE TORBREMETLIELYARTBE . B EESEOH DN
AUV EANWTT A= NTHRETAIIE CHEIEIE CEDILEALMIIL, SHEREER

B 74— VRERED LD S BED AT REME AR LT,

A. BFRER

ATEEOHZE) D, BERICAERL, LYA X
SEBEOBREBEXLRD2EBHREFRETA—1D
Acanthamoeba 1%, VF 37 B B R DA EA B
BTHOIEDEE LI T BRI NT, FEH
BIUHEEBEEIV IEDLIF XD,
RYENEBINDZEERHE L, ZOZEIE. &
DETEHEOBEE L2 B ENNEL, FE
NG E o b — VT ERNRERERAZE
ERLTWD, REEL, FEOBEHBLIOL Y
FNZRBITHE ORI L UM E R R A B
DAINTTBEEBIT, ZOREDRELALET A
— LB VAR T BE OETEEE R LT,

B. WA
1. VWARTBER

L. pneumophila SG1 FE&BR47BiERE (80-045 R
Lp LEE) %AWz, EHRIT BCYE o EHIZT
30°CTHELUERITHL,

2. TA =K
A. castellanii ATCC30010 #:(AC ¢85 H
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V. PYGC St fiV 0°C THEEL Tz, HiI3
2-3 HEIHBLUE \CHRE R Rt
L7z,

3. EERIOLIFV

HEELL TRV R (HERE C5) DT I/ —
2, THEOQEACEF—R (T La—R 2 HF) &
T RELL T 7aT R AN (I Vva—A%HE) |
TVaYI TV (FESHERE) EL T2 (o~
NRY Na) ZRVW, LZF 13 Con A, WGA 72
BHTNMZ RCA120 (Biotinylated Lectin Kit I&II,
Vector Laboratory, USA )&\ /-,

4. AC IZxt9 5 Lp REYeER

PYGC TH#ELZ AC 27T A3 XDFBEL ., 10
xAS TiE-L¥EHEE 2 EHREVIEL, 10xAS T 1x
10°/ml ARV R A LT, 24 V=LA
oL — e VI REER % 0.5ml A, 1 KRR
BELT A= 7L —NMIEEIE T,

1) 7 A— /B AL ER S C DR
T A= NA~OPEEHANILV I TF o DEESR R,



B, TNOOWEEE ey 77— TRIEE
BEIToT0, FFIEIT 10xAS TREREEICHRL
TR LD NIV I F U TA—ADEEE
ThHwArul L —hD 10xAS W B REE.
0.2ml % 1 B 30°C THEE LTz, FDF% 10xAS
TO0.10DIZAAR U7 Lp BiFER % 20 p 1 N2 580>
WIRFIUE RGeS W, 7238 10xAS AV e &
HExt RERBRELTTo7,

2) LU RT B AT SR T DR G

VOFRTREANDHEEHDLVIL I TF DR
#2857 HI2i%, 10xAS T 0.10D (ZFREL-
Lp IZHEHANIVIF U RBRBELRDID
W% 1 REfE 30 C TR LT, T A—D#EET
HvArarL—hd 10xAS ZWRAEIMER. Hi
IZ 10xAS 0.2ml 2%, ZZIC LR ORTAE L7
Lp BilEKE 20 u 1 % IR LT, 223, 10
xAS &RV SRR REREL TT o7,

3) VT NV EERRERER

FEGH R e L T—RBR U T OVERIL, FESHEL
I7F U DFER I ENRERAZL T LN LI
TWBZEND, VYA RTRBEDOT A— /NI
BIBDEDEERRAT, VT NVEBREIZIITT
VE—¥ (JAF53=4—F, ny a2 s
237 7— (10mM,pH5.8) T0.5U/ml &2 5 5912
L, ZDOHFT0.10D OE% 37°CT 30 R
Bz, BERLOI VAN T 77— DB O
BHESHREREL, BRIy T —%
10xAS IZBE#E ., o5k D 2) Lo F T BB BT
BEMETORYE, LRRICLTT A— /NG E
i,

ERRICR W TR SR EIE 3 BRI, 50
wg/ml 7255917 gentamycin BUSHIL , AFREH
DT A= B LB ERE LT, R Lk
L. B 18 BRI L —NEF SR AK L
DT A—NERIBEL, 7 A—/\REER A BT,
i®.0 (500rpmx3 43 fH]) TRET HHE & o BEkR &=
L7z, BHES NI T A= N\BEREATANT TR
BRI, XLV YRBEEITol, BIZTA—F
HITELIEEEOXBIET 5701, MiRnT
D EETE G AR T E SRR T A\ R
JalL T, 20 EREUBREEERD I, 88
HERRIEZ & #6500 A TR~ T,

5. TA—RER ALY RT B EHTELE
BPEEBROERBEFFIZLT 24 Yo~ A0
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TL—MT AC ZHEEHR ST, 10xAS 2 5IBR
£ 10xAS T 10 EARAFITHREL Lp #
W% 0.1ml iM% 25°CT 6 BERIEEL, ZD%
0.2ml @ 10xAS MMz THE kG, 2 BITH
NF e —D—H (50—100 x DZEIXL . BCYE o
BRI BERE L IR LA EIETE O A FERL
77

C. HFEmER
VIF LV OB T A5 R
AIEEOHIETL VG XTBE DT A— R
\ZBRERER AR E N WGA 1, BRILRTD T A
— N FiLEZ1THE 10meg/ml DS TxBRIZ A~
T 10%DRBHEIE T, 50mg/ml DHFA ISR
1%L T OREG LY | B2 RGBS RS R
SN, ZORILBIZEDT A=\ ~DEW IR
B GESME, (B IXBCROONRI o7, T
ALK, 50mg/ml © WGA T Lp ZRILHEL-5
A BPEREFREEN RSN 272 (K 1),
RCA120 IZBALTH. WGA LIFIFEHEDEN R IR
AT, WIZ WGA LTt BRIV VA T BE D
T A= NG AR ERIE A D RIBE N7 ConA 1,
T A= NEEERIZ RSN 10mg/ml DEET
TA=NERIALBE LTS E . B ORGERII R E
ENRONI2hoT, ZHIZXL 10mg/ml DR E T
B &R U2 G A LR S R KD 40% 03 |
U, BERRRMEES RN TRIN (K 2),

BEEOBEBYC T2 E

BEETHATIE /—AT 100mM TF A—/3q]
SLFR DGt C | B DR R I RIS LZ 60% 14K
Tl EETEOEALEFT—RY, 100mM TF A
— SETHE O LM T, BORBRRIIIBORBIE
50%IZIE T L7z, FERELL TR 7eT ¥
AR L 10xAS ~DEFFEMED R T 20mM T
NI, EHRERREIXREER RN o7, T
NOEDOFEZIZLDT A— NHILE T, 8T A—
ANZxHTHEYFENFEBIIR D ONRD 0T, —
FOHEHELTERS FEEEL O~ T,
100U/ml D7 A—/SFiER {4 Txf BRIV R e R
1% 30% k&L, 1000U/ml TIEHI 70% D L F 5%
biv, EERBREEESRESRINZ (K 3), TA
— T D EMFEREEIIFIC Aol
B, FLFREIZBO TS 2EICRAaNGHELS
720, MR REIZBERME RO~V BFELTY
T=Z DR ENT,

YT S D E DR GRS




L4 AT BE L BCYE o Bl COEEEICLY,
FRIB B E L EBITT A= NBEPMENME T 4508, ~
NN EDRERMEDOREENBERZERRENTE
(K 4), 552 2 BROBEITRETHS 10xAS I8
WT 50% DRRGERERL, ZOHNLFr—EEBIT
Bk LR M OB Z BT A 6 AED
YL RITHR 13%., 7 BHEIZ 0.8 ITIETFL. 8 Bl
0% L7poTz, ZOERRIE B EICB W TR —D AV
F % —% 1000 U/ml THILE L7z 7 A— N TREH s
Bzl s, B 2 BROBEDOBLERITH 91%I
L5 Gt BREL 1.6 £i5) | 8538 6 H 12 T3k 48% (%t
FRLE 3.71%) ., 852 7 B TIIH 10% (G FREE 12.5
F)DEREFRL, HEFRBLEGIZETLEZED
RRYEMED, BEOEETHBELTRE THo 7 B
FETITREENEERLIDZENRENT, RET
TITRYME SR LUV RS 8 HER DI F ¥
—IZiE, ~RUAC R AR EAEE RO )

277,

T NVEBBREIC LD E RO

ConA 725 NI A~RYAZ RN T- B DR Ge M)
L DOBHENS, RUED (10xAS DHDBRETD)
BB W CORBEIZ I EMIC DI E RN A
HIEMT CHAERD TRV EE 2O, Th%
BHAREICHEETIVTVERLEEL, T /VEE
MREOHREZF N, TROZABRERTIIHD
D3, RRET BT UEBEANY T 7 — DB TRILEL
7o B X 10xAS BB D& LRSI R E R L
s —J5 . T VBBV LT B R K TT %I
EHLU, xR 1.8 fFDRRGRER LTz,

TA—NEHEFEEE L LA X T BER L
BCYE o ©3 HRE5# LZE L 10-°0D THEE
RBEFEE TR LT, 2B ZDLED 10-°0D OB
139 260cfu/ml Tho7=h3, ZD1/100 EED
EHETHoThH, ~M7aT L — DI ILF v —
- ZBCYE o CEET AL, BALIZE OB —HEIZ
H<ENBEIETHIZEE L Tz, —F,
7 HEEELZE O AL 10-°0D X BEEE
149 80cfu/ml THY, 3 B EIEEERDOBEDKIL/3
WU AEEL I, 10-70D THEBEEL-EiksE
ZONIEBOBELPRLN T, TA— 357
ECRBEHENDIZEERO LR 2T, 1277
L 10-°0OD TixBAMERBIICIAEBEE DR R
DBRENTz, —F 7 BEEEEOE® 10-'0D #
REMETH, TA—/SEYEREIZ 1000U/ml D~%
Vo DFETHEEOEENRBDOONIHE DD
o772 (F 1), TA=NDRNWFMETEELEES
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WX, B OBBEEEIIERDLNT ., ~U kD
EADOEBEA R EIERES RiT Wb DEE X
5 W

D. & &

AR TIIL VAR T BE (SGL IZRE) DT
A— NG R I SE BRI EITVO. 1)
ConA LA —RORBERER NS Sz
—Z Gle ZBEN, 2)WGA LAY ORERRE
b NTEF AT Va3 GleNAe FREN,
Lp DT A= SEEMBICBEEL TnHZE, &
BIZ 3) ConA L~ RUZITE DR Z R
TAYENDDZE, BRENTZ, Gue BER
GleNAc FREITHR 4 RHREFEICIZI—H T
EHB0, TNBRT A= NZRIT AL Ut RT
BERBEOZEESFO—EEHSTNAIE
B, AWFEICIVARIZ R oT-, T2/ ER
JRIZBWTIIEENR S ROND DD —K
BIEE Z BB, ConA o~ UL B aMEtE
BB RERLIZZEE, INETHE I ADN
FHED THBREVIER o7,

ORI OWTIIRBFER, LI7F 12
FTV U BEELTRREOERREEZ M EX
WAENRHBILENE LI, ConA IZIFEFEDX
ARBBENDDHEREMEND D, Z D I KA
ICABEEETHY, EMERNIIL VA RTBE
Dwra?r—VE~ORVIARBRESELL
FREBNTEET AL LNARNWIEEE R TS,
ERICHR TOBEERVIALIZZO LIS/ A
H=RBMENTNWBZEREEN DI TS,
—HANVANCB R R ERISEIRE, RESHE
DERARHALEEDLNTNAY, 5 EOHFIFTH
BIZESASRYAIT A= NANER L, 72
—NRREEENZTDOEERSS THD GleNAc
BETa—T 4 TENBIIRE T, BOES
A2 RIBICE X I EMEERIRDOEB T
IZ2RIEHEEREN D, GleNAe ZfEA LTS
WGA 237 A—MANZAE A L TR E R &)
{TtZEbEDE, TA—=D GlcNAc BEEMN
FERBPEZERSTFLELTEOTNDIEN
FAEN., D7 GleNAc IRE e E o o —
VT BEHLFELTEZDILINTES,

— 5 T IVERIIFESR O R SRR A A
. BEEKSERIETAEE 25N TWALD
THDHN, FTOBEREZH R ELENE O Y
PR BICER L2 8, U7 VR CTEAI O
BREEE S FREBHICTAIINTNAZE
ETRBL TS, BEBUIGleNAe EELFEES



MWEETHE T IF LRI E HSE R
WZIEHDBbDD, VTNV TIAIENTNWAHTE
BEMEDSE 2 DD, Bl DRGEIC BT 5
FELTE, TNV EERFETIIRVD
EEZ DN, TR S TR T BDEDH
IRERETAMERDDHEE NS,

TR T, KB E THOREENE
TLEVUARTZREEZE ORBNG, 7TA—
NEHEFEEBL L CHE DT AT A— B2
ERBELT-, BCYE o BEHLCTOFRF RE S AME
TLTWAIENEESNDEIZBWT, BEDL
IZRFZT A= NEREPME T T 5720 Th
AHEEZONDHD, BIZTA— NIRRT
I TRT A NOREEBEBLL TOMRITE
[N EWTREN Tz, L L, AHFFE TR Y
ENRNBALNEI2oTo~RY BRI BT B2
T, BE LV EMICHEIBES DA RS INRE
. BERERELINZEORBIZT A—PBH
FATHIAEENREINT, 5% ITEETREE
B VNC ZZEBRIIZIERL, TA—NIZLDZED
W REZAONICTAIENLELE Z D,

VIF R III VOT RTBEOT A
NEGZIHI B OB LT, BRENIZHIE
BT 288080V EBRIEVEENHALIE

pole, TA—MUOZFEELTIEINT BF AT
NIV PHEHER S L TEEEE 21U, I
FEMICRREHIETAI LR A REEE 2D,
FEIDONTEFAI NP2 ERSLTH~
RYLEVIERGFH, EOT AL R
HHZEEFIAL, T A= NEEFEEELTHLY
FXTBEMRE O RN RENTL, B DT 4
—VREREICR M S ENHIFENA,

F. BEFGREHR 7L

G. MrgEHE

1. FASCHEE 2L

2. FEBER oL

H. e EMEDHEE - B&RR
(FEZET, )

1. BEFRE L

2. ERFERE L
3. Xt 7pL

F. REEERIER 2L
G. BPFEFER 2L

H. MB9ETEHED HE- B8R0 2L

WEADRBFIAENR

120

100

80

60

SHyBED

40

20

Cont

WGA

WGA WGA Lp

(10m crog/m ) 60m crog/m) 60m trog/m )

1. LOF WGA ORRZEEDE
Cont I& 10xAS Z LMz 5. WGA [ 7 A—/\Z R JLIE
L7=%&#. WGA Lp ITEZRTLEL &4
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PR BB

S HREBAEN

200
180
160
140
120
100
80
60
40
20

180 —
160
140
120
100
80
60
40
20

Cont conA conA Lp
10m crog/m ) (10m trog/m )

B 2. LYF ConA DR EDE
Cont [& 10xAS # AL 2544, ConA [ET A—/\ERILIE
L1=%4k. ConA Lp (ZEZRINIEBL &4

S.HEEDTA—NBREIHT IR

149




100

80

60

g
o
S

N

4. BCYEQIEBERBDELD Lp DT A—/\BREICRIFT
ARYUDEE

#F1.BCYEqEETHB (DT)D Lp D7 A—/\BEXKIZKSEH

# I gl] S
B Lp D7 ¢ Lp D7 +~/XL 2
10-n

4 NWN bt FWs EWS

5 +++ 4+ +++ +++

>500c] .
6 >500c¢fu 20cfu >500cfu
u
7 1cfu 2cfu 69cfi 4cfu

BETA—/ % 0.3ml TEEEL. 2 HEITFD 5041 % BCYE B THEEL.
BEHEFRAEL. ++IEHZE,
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M. e EoFIITICEET 2 —&FR



EFERA | XA A s [EBEeKO | EFEOE 4 MRS | HR | HRE | -
wEE %
S=N=IN B OXH | VUFRTE | BARE | M)l | 2015 | 109
B g MEOTOE | FEEY
- BB 2hR Z—

REERA B EA MVA R By | =T HIERE
gg:;l’(ﬁwgng";hgvém g [Diagnostic utility of splenia [internal Medicine | 54(23) |3079-3082 | 2015
Noda K ’Hattori N’ IS ) Jesions in a case of Legi
Am emu,ra-Maekav:/a I. Kura F onnaires’ disease due to Le
Okuma Y ’ > \gionella pneumophila serogr

oup 2.
X PCRIZ L 2 2IRA HIE [BHERA 44(5) e
GleESD % PV T SRR

LUF R FIEDOENS OB L L B No.149| 36-44 2015
B XH il
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IV. BHEMEROTIATY - Bl
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Diagnostic Utility of Splenial Lesions in
a Case of Legionnaires’ Disease due to
Legionella pneumophila Serogroup 2

Yuji Tomizawa', Yasunobu Hoshino®, Fuyuko Sasaki®, Naohide Kurita®, Sumihiro Kawajiri ',
Kazuyuki Noda', Nobutaka Hattori’, Junko Amemura-Maekawa’,
Fumiaki Kura® and Yasuyuki Okuma'

Abstract

We herein report the case of a 49-year-old man with clinically mild encephalitis/encephalopathy with a re-
versible splenial lesion (MERS) associated with Legionnaires’ disease due to Legionella pneumophila sero-
group 2. Past reports suggest that Legionella infection is frequent in cases of MERS-associated pneumonia.
Obtaining an early diagnosis of legionella infection is a challenge, especially if a Legionella pnewmophila se-
rogroup other than serogroup | contains the causative agent. In this case, the splenial lesion played an impor-
tant role in recognizing the legionella infection. We suggest that legionella infection should be considered as
a differential diagnosis in cases of splenial lesions associated with pneumonia,

Key words: Legionella, Legionella pneumophila serogroup 2, clinically mild encephalitis/fencephalopathy
with a reversible splenial lesion, MERS, Legionnaires” disease

(Intern Med 54: 3079-3082, 2015)
(DOI: 10.2169/internalmedicine.54.4872)

Introduction

Case Report

Recently, MRI has revealed that transient splenial lesions
may be associated with a group of conditions clinically
called mild encephalitis/encephalopathy with a reversible
splenial lesion (MERS) (1). We previously reported a case
of MERS associated with aseptic meningitis (2). Legionella
infection mainly induces pneumonia and sometimes presents
with central nervous system manifestations (3, 4). Legionella
preumophila comprises over 135 serogroups: infectious disor-
ders caused by serogroup 2 are very rare. We herein report a
case of MERS associated with Legionella pnewmophila sero-
group 2 infection and discuss the importance of detecting
splenial lesions for acquiring an early diagnosis.

A 49-year-old man was admitted to Juntendo University
Shizuoka Hospital because of a fever and gait difficulty. He
had no remarkable past medical or family history. Although
he did not have access to the circulating water system, he
had a habit of drinking shower water while showering. His
body temperature was 39.9°C and his heart rate was 120
bpm. Chest auscultation revealed decreased breath sounds in
the left lung. A neurological examination demonstrated a
normal mental status with a wide-based gait, fine postural
tremors and mildly exaggerated deep tendon reflexes. There
were no sensory disturbances or pathological reflexes.

A blood examination showed an elevated white blood cell
count (9,900 cells/ul, 89% of which were segmented leuko-
cytes) and levels of aspartate aminotransferase (281 IU/L),
alanine aminotransferase (238 IU/L), creatine phosphokinase
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Figure.

A. A chest X-ray obtained on admission showed left lobar pneumonia. B. Brain MRI

diffusion-weighted image obtained on admission revealed a high-intensity lesion in the middle of the
splenium. C. A chest X-ray obtained three weeks after admission showed an improvement in the
pneumonia. D. A brain MRI diffusion-weighted image obtained three weeks after admission showed

the disappearance of the splenial lesion.

{1,793 1U/L), creatinine (1.31 mg/dL) and C-reactive protein
{22.9 mg/dL). The sodium level was slightly reduced (130
mmol/L).

A cerebrospinal fluid (CSF) examination showed a nor-
mal white blood cell count (3 cells/ul.), normal total protein
level (22 mg/dL.) and normal 1gG index (0.60). There were
no oligoclonal 1gG bands, and the myelin basic protein level
was not elevated, whereas the CSF IL-6 was elevated at 61
pg/ml.

A chest X-ray showed left lobar pneumonia (Figure A),
while a brain MRI scan disclosed a splenial lesion (Fig-
ure B).

A sputum smear and culture revealed only normal flora of
the pharynx. A rapid urinary antigen test for legionella
(Alere BinaxNOW* Legionella Urinary Antigen Card, Alere,
Waltham, USA) was negative, as was an anti-Mycoplasma
preumonia antibody test (particle agglutination).

A diagnosis of community-acquired bacterial pneumonia
and MERS associated with pneumonia was made and the
administration of sulbactam/ampicillin (6 g/day) was started.

Despite this treatment, the X-ray findings of pneumonia pro-
gressed. Therefore, a diagnosis of atypical pneumonia, in-
cluding legionella infection, was assumed, and the antibiotic
was changed to pazufloxacin mesilate (2 g/day). After the
administration of pazufloxacin, remarkable radiological and
clinical improvements were observed (Figure C). Moreover.
the gait disturbance improved completely within a few days,
along with an improvement in the pneumonia without spe-
cific treatment, and the splenial lesion on MRI disappeared
(Figure D). ‘

In order to obtain a further diagnostic evaluation, tempo-
ral serum antibody titer measurements in relation to le-
gionella were performed using the microplate agglutination
test kit (Denka Seiken. Tokyo, Japan) and in-house heat-
killed Legionella pneumophila antigens (serogroups 7-
15) (S, 6). Titers of each antibody for L. pnewmophila sero-
group 1-15, Legionella bozemanii, Legionella dumoffii, Le-
gionella gormanii and Legionella micdadei were <1:16 in
the first week. During the second week, the serum titer
against L. pnezmiaphila serogroup 2 was found to be ele-
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vated at 1:32, while that against serogroup 12 was 1:16. In
the third and fourth weeks, the titer against L. pneumophila
serogroup 2 became elevated at 1:64; however, that against
serogroup 12 remained at 1:16. Detection of the Legionella
16S rRNA gene in the acute-phase serum (in the first week)
was negative according to a Cycleave PCR Legionella (16S
rRNA) detection kit (CY240, Takara Bio, Kusatsu, Japan).
Although a four-fold rise to 2128 in the titer between the
acute and convalescent stages is generally required for a de-
finitive serologic diagnosis (7), the clinical picture was con-
sistent with that of Legionnaires’ disease, and the four-fold
titer increase was reasonable for a diagnosis (8, 9). There-
fore. we finally diagnosed the patient as having Legion-
naires’ disease due to L. pneumophila serogroup 2 infection
associated with MERS.

Discussion

Although there are some case reports of MERS associated
with Legionella pneumophila infection (10-16), no reports of
MERS associated with Legionella pneumophila serogroup 2
infection have been published to date.

In the present case, the detection of the splenial lesion
was one of the most important clues suggesting legionella
infection. A urinary antigen test for legionella was negative,
as this test detects only Legionella pneumophila serogroup
1. There are various reports of MERS associated with pneu-
monia (10-18); eight of 10 of these patients showed le-
gionella infection, while the others had Mycoplasma pneu-
monia andfor Staphylococcus aureus infection. Given the
frequency of legionelia infection in pneumonia patients with
splenial lesions, the presence of a splenial lesion is thought
to have considerable diagnostic value for confirming le-
gionella infection.

The pathophysiology of the splenial lesion in this case
was unclear. Intramyelinic edema and inflammatory filtra-
tion have been suggested to be mechanisms underlying the
formation of splenial lesions (1, 10). The unique anatomical
features of the splenium, such as the axonal distribu-
tion (19), are believed to underlie the pathophysiology, al-
though histopathological studies are lacking due to the be-
nign prognosis of MERS.

In the present case, the IL-6 level in the CSF was mark-
edly elevated. However, the IL-6 level in the serum was not
measured, and we therefore cannot determine whether the
IL-6 elevation was caused by influx through the blood-brain
barrier or intrathecal production. CSF IL-6 elevation has
been reported in previous cases of MERS associated with
infection (20-23), and Morichi et al. demonstrated that IL-10
and IFN-gamma elevation in the CSF is more specific for
influenza-associated MERS (21). In view of these reports.
cytokine elevation after infection is a possible mechanism of
MERS development.

It is unlikely that a corpus callosum disturbance mainly
causes gait disturbances without inducing prominent symp-
toms of callosal disconnection. The characteristics of the

gait disturbance noted in the present case included a wide-
based gait without a sensory disturbance, thought to be
due to a cerebellar disturbance. Cerebellar involvement in
cases of legionella infection has been previously re-
ported (3, 4, 24). Interestingly, three of seven cases of
MERS associated with legionella were reported to involve
cerebellar dysfunction, and Imai et al. demonstrated cerebel-
lar hypoperfusion in a case of MERS associated with le-
gionella infection on SPECT (11).

In conclusion, Legionnaires” disease is a potentially fatal
condition, and obtaining an early diagnosis is a challenge,
especially if a Legionella pneumophila serogroup other than
serogroup | comprises the causative agent. We herein dem-
onstrated that legionella infection should be considered in
cases of pneumonia associated with splenial lesions.

The authors state that they have no Conflict of Interest (COI).
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