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BH. cinaedi EGEDFRIRRIT ?

WERERET 007

Win vitro TOHEHNEZM - itk ?
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SEEXNTEY, Wik X o Tidd o REE B
BLENEIHNE, ELGHINRNEZAHET,
XODOEDHH T L DmMAMSNS. 6 AEFNITIHNE
BE, BUEBAEEE R SREAEBE TH - 72,

H. cinaedi BRGRE DREB S IR S N5 2%, £
EF o MDY BRI B 12 W IIE,
WeRn ik g % MIRE IS FEE L 72 11 JEHI @ case series
AHEINTVEY, CoWRHETIF 2O 70—
YHBENTHR L2 LTBY, BRNEREOERK &
%I BT EIREEIND.

2. ROMRRETOREERRLIE ?

FEDPHREEC 3BT, 2000 4F LU 0 ML 28 7 —
FaRIFYR-THDE, 20054 F TILEM 5 HILL
TOREETDH > 725 DHY 2008 4 LI 1T 58l Fons g
MLCHBYEMI0BIEZBL TS, £ T, 2009
E3HDD 2011 4F 11 Ho 2 4E 8 4 H M o i 7558
T=F %L PAARY T4 TITHRE L7z BRI
P, MR8 32727 £y MR ENTE D, Mk
BB MBI 3707 2 v b (11.3%), 9 B H. cinaedi
MB70 €y b (0214%), 39ERI TR S N7z B
H X N7z H. cinaedi 1% gyrB &1z T CTHER R B %
11o72Y. ik L7-% sk mmrge & ik LT b,
Y BEld H. cingedi DBBBEEDPEH W L 25b 2o
7z.

¥ 72, H. cinaedi W IMLE T MR 2 R NV H3F ik
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MR s (Fig 1), MEkEEOBISYMI3®E
WOH~THTH A7, FIC5HTHZEZKTLT
WA ERREI R TLEI LI ELS Y, 4
< &b H. cinaedi EHIEDS B LN BIEBIZB W T
W ORI [ & A A B2, MR OBl
MEALERET 2 LELND 5.

3. H. cinaedi BEZHE DERHKRIT ?

WFZEHI R (S MRS 22 00 & H. cinaedi H3HeH & 7z
39FEHNZONWT, BIRBOMFEZBI kol 4
Wi rp Ui 63 i (RPH © 37~88 %), MEFIZ T 23
B, 16 BITH - 7. FERER B EIMES 2% 14
B, EIMANELEAY O B, MEENEGIAY 7 61, 12
BAG (MEEN L) 2556, BEREAS5 Bl L
L oTwiz (Fig.2). 9%, L@k oiEH
P17 Bl % 5D, BEREAEREIIL AbNT.
F72, BRARMEROWILE, BEKRKOERD 3
Bld o7z =B, SEOEIF—THY HIF7-5ER
DX, EEREDO L VEEFEIAE L2 1o
ATHY, FEIHEIEThHo/zZ RSN
5. LoL, MERZELZRIL 233 L 2w
FHRETH Y, BEACBVTLRIY ) BIHEETDH
LZUHENLH ST LD, SHRIEFOERIYIFES
ns.

G BL, MEERE A 16 B, B3, FEREIR g
360, Zofh2l (HEEREENE) THY, FBHOD
HTHI S 70 G HE DS L 22 WEBT 23 15 1 (feb-
rile neutropenia % 2 fl & &) H o 72, RHBA DK
Reel) ) BRETHLZ EIFTHFLTEB L LEN
H5b.

30-day case fatality rate & 7.7% (3#1/39 %) T
HoTz.

4. HEICOWT
H. cingedi WMUEIZBRENBZ W LA SN TW
5% MERCTORER TIX 39 FERI 9 FER (23%) S

12

PRSP IR R MR = et & R D R L7z, W
FEOWFIZ L Do THE LT, HR O ERYIM
PRBEL TV B RS, BENBRH O LSO
WL SHROMHHTETHAS ).

ZE, bbb IIIERIZBT B H. cinaedi DRHE
REPMET B720, MEEEED S H. cinaedi 35538
SNFEBNTDOWTIIWREZ BR ) fHRE 28 % FEH L
7o, MR 39BH BBV TEES N, 12
B (48%) THREHHERE S N7z, 13 & A L DIEFID,
MERRHEE L CTHREI G- SN2 d L TofRE#E
THHILEEZEDEDLE, JVERIHERHLT
W RN D B EHEEENS.
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EAEDZW & BN & LR T, BERTE,
prsE i, PukllE, BETRELRZEPFHIN
%. H. cingedi # R L L-MREOLE D, MEH
Al O P E" R BIETREICOVWTOHREIXD 2
B, FNSIIEL XNV OHNTTH ) — Bkt
ERICBWTREERENROMEELMELTDH
5.

Z 2T, H. cinaedi JEFHE O B Wr & BRIRHFZEIZ
VR E 7 BRAR:, FRICHEMEAORETIIOWTE
L5,

1. AR E 7 RSN

1) FAUREE @ ORI R (B 5%,
AT A 10205 15%, B D &%) 12555 10%
DKFZEEMATZBREBEFROBEFICHELTBDY, ¥
WO H AL E TH 5 Anoxomat system (&
Y NI VEHEEES) AZHSHIELTWwS, KEE
EE VST ARERTH DT 218y 7 WiFA
(ZZEHALE) TH TR ETRTH L5, %
BXRIES.

2) B WoOBEFENZD, &IKT7 HIH
FHETH LY. 72720, BELLZWIEHE LT
CBIZOMBII3IHEBZRWAENEE L. Wik
U T A% A1E, BE 2 HUNOBtE bz
EHTRETH 5.

3) AR s E ML 35T Th 5.

4) {REBREE  RBICEEV 0, BRI OME
BRI, WEE RS THET .

5) FEBPGTH : FIMIEERF L Fa 2L — b
FERBEWICFHBERET, GAM P B & g5 i o8
FE LA, BHERmD 54 LT Omir5 R &
Lo liICHCHET .

6) #EINEL H# : Campylobacter F] % R KG Hy (Skir-
row, Butzler, Blaser, &) IZEWETH S, 72
72L CCDA R MICIZRBF L WA, oo
EEREERIZ CCDA %) 2 L3 TE v,

2. HoFE
75 MY L BERSC X o TRR DS, WE
O3 BED O TRED D Z T 4 B REER

Fki244F 9 H20H
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BEELTBRINLIENE . 7T AGRMT
i, BRI T TR Ny —EETIEIY
AN 2O Rk IR, B S 7«
VIR E T 53— 3 —EOROEI RV, 7T 4
Pt PO TIE, T2V YU d Ly DY R R LR
WX BEFHEOBIZE (avs 22 2 —FES) b
AL EN TS,

RRPIM AR 2 ) EERBESEAT S &, Jetn
EREAERIRIL (Coccoide body) LEIZAEE TWw 5
PEEERATREDORE L 25 (Fig. 1).

ao=—MHik  BHESDH Y, EL T4V ARD
W% (thin spread colony) 2SI TH 5.
72720, BHTARMOMEESRFA LB TH-TH
A=A —DENCEY, 20— OERRIB O
G i DD 5.

72, HEVICHEIRHEMICHE S NICIEDT S
%, —ALTHOBEIZEN 20 W L23H ik
BPLETHA.

AR ARPEIRYY - BRIRARAR 2 & ik S B AT e
DI B F %% Campylobacter spp. & OHRIEIR %
(Table DIZ/RT. 72721, H. cinaedi O¥5613 42C
TOREETV V7 AR, €7 70F VT 5 &
ZHDPREICL > TRE STV S,

AR TR © H. cinaedi O 1EAE 72 [6 %€ % 8 5 6] %
Fv M EOAEYFNERDO AT 2 L IZHEET
Y, B EAEOUEI T BIE T RA D UH &
%5,

&4 OHtiie Tl&, Campylobacter &, Arcobacter J& %
O Helicobacter J& 12 3% i 72 PCR” (23S rRNA # 3
650bp ; F : TATACCGGTAAGGAGTGCTGGAG, R :
ATCAATTAACCTTCGAGCACCG) KU, H. cinaedi
W25 7Z: PCRY (gyrB #{AT-#38 195 bp; F: AG
GGATTCCACAAAGTGAGC, R : TCTTGTCCTG
TGCGTTCATC) % i\ IR D it ¥ 72 [F] & % 17 -
TWwWh,

3. M2
WAR D FIIT BT H. cinaedi (245K 7% b D



Fig. 1
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Table 1 Phenotypic of H. cinaedi and Campylobacter spp.2 3

Organism H. cinaedi C. fetus C. jejuni C. coli C. lari C. upsaliensis

Growth at 25C - + - - - -

42C - (+) - (+) + + + +
nalidixic acid R (S) R S®) S(R) R S
cephalothin RO S([R) R R R S
Hippurate hydrolysis - - + (-) - - -
Indoxyl acetate hydrolysis - - + + - +
Catalase + + + + + W
Urease - - - - A% -
Oxidase + + + + + +
Nitrate reduction + + + + + +
Aerobic growth - - - - - -
+ : positive, — : negative, W: weakly positive, R: resistant, I: Intermediate, S: susceptible, V: variable

v, oMEOWEE L RS, ToR0RIL%E
179 Z EARINKE N RIcAR L Bbh 5.

H. cinaedi % X35 & L7856 ORAEWIIE 7 H Y
EENRTBY, BbLWHRATIZE YO LR
10 HPLL) dZEETH2LENH L. URITBITA
EitTh 5 HMTREELPILL%E, $50% @
JEBIC H. cinaedi 151k & % 5 2 E MR I N T W
5.

H %5 oI & ) B R EE Rk £ T o
DS 5 2 LI SN Tw5E. ThE

14

T O TlE, Bact/Alert (Biomerieux) T I8
SMER MV 5, Bactec (BD) TIHIFRMER v
PORPBLSINTEY, HEERICL ) EETHE
GARMVERLLERDbNS.

Witk & 72 o 7ML R VS 75 L3t 4T
YA, Gtk E W H. cinedi [0V TIZH O
TERALTLE)WREE D L. ZOWs, WE
DHTHANF X — TRMIFREEENLE LR H
cinaedi I EE T, MEIEERELRHIEINS
fabhidy 5. MUBETIEIF AR M VBT (4BETiE
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Bactec # /) oL CHATHER TE 2 VWA,
WH O T HNF v — I 2 IR E (35TC) &
GAM F-i#mEsm (35C) Z2@mLTBy, =
DFFETRELZH S D TEIIERZREERL T
Wb,

4. fEH 5 OB DA

% { OFEALRAAET 2D 5 D5 HERT #1213,
BN ER GRS A T 2 2 LU ETHS.
CCDA ¥ & 2 DR M % BTV, Campylobac-
ter FIEEIRFEHE L THREN TV AEHMDIZE A
EIZH cinaedi DS ENWHEETH A, 12721,
H. cinaedi \Zx 3 % 56E CF ) L HEH O3l 135
WITEIWESD DY, BEETIIEEA T o -5
EX (HAKREE) 2H L TRIFLZEMZHRTND
R 35C TR L2 RS M AR EZ AT
. B EAHHURBIIRELTLSEIED%L 2
HECEZL, 7THHORELIT).

5. ShOE

INFETICHE S NEMICE, MBI S
H. cinaedi 735538 THEH &Nz b 0% W,

MR LA ORARTE IO WTIE, A5 O HEHRE
PORDZH DD, T DMDIRRLY 5 D55t 51
3%, P OBAETOMEOERITEE -
TV,

BIRTHRA, Pukile 7z EREBEDNO L&
D 7B AT L Ol &, MR O @S RSOV T
X, SHRBRETREPEL VRS,
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major antigenic protein of Helicobacter cinaedi
and its immunogenicity in humans with H.
cinaedi infections. Clin Vaccine Immunol. 2008 ;
15 (3) : 513—21.

Nachamkin I : Algorithms for identification of
Curved and Spiral-Shaped Gram-Negative Rods
in. Fitzgerald C, Nachamkin I. Campylobacter
and Arcobacter in. Lawson A]. Helicobacter
in : Versalovic ], Carroll KC, Funke G, Jor-
gensen JH, Landry ML, Warnock DW, ed. Man-
ual of clinical microbiology. American Society
for Microbiology, Washington DC, 2011 ; p.
881—915.

HHE, @k, BAEEF KilEr,
AR B, (HOE=, M MRS S 5 O Helico-
bacter cinaedi % U° & OFR W O 53 BERE 2 & i [F]

SERNTHT B BRE. EAUIE MR 2007 5 81 ¢
700—6.
FIFE—, TAHR, M RE BHEER D

e BN Ny & —RYeE L RE, H
cinaedi, H. fenneliae, H. pullorum OVEIR & 355
P BRIR & A 2005 5 32 ¢ 175—=80.
AT, WiHAEZ (BE) : CUMITECH ML
BRBRAETA I 4 >, EEIEA, HL, 2007 ;
p. 54.

Wang G, Clark CG, Taylor TM, Pucknell C, Bar-
ton C, Price L, et al. : Colony multiplex PCR as-
say for identification and differentiation of Cam-
pylobacter jejuni, C. coli, C. lari, C. upsaliensis,
and C. fetus subsp. fetus. J Clin Microbiol.
2002 ; 40 (12) : 4744—7

Minauchi K, Takahashi S, Sakai T, Kondo M,
Shibayama K, Arakawa Y, et al. : The noso-
comial transmission of Helicobacter cinaedi in-
fections in immunocompromised patients. Intern
Med. 2010 ; 49 (16) : 1733—9.
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1. Helicobacter cinaedi DEHEIEER

KHiIE 1980 ERICHEL Y ¥ v VR B0 E R
2 5 H M & #Campylobacter Like Organism
(CLO-1a, -lb group) & EN TV HH I % 3
5V, Z D% 1985 42 Campylobacter cinaedi & 43
BN 7zA%, 1991 4 12 Helicobacter JE\Z 58 S 1L
72, Helicobacter J&\Z X BLAE 33 WA H T w»
B, & bRSGHHREDH DD DX THEDAT
& 5. Gastric Helicobacter species (BAEMEM) &
L T & Helicobacter pylori ® A 755 ST 5.
0 o6 Wi (H. cinaedi, H. bilis, H. canadensis,
H. canis, H. fennelliae, H. pullorum) i Enterohepatic
Helicobacter species (BITFERLHHE) TH 5.

i) & 2 D FEBERR BT X ) RIEARRE MK T L2
D E RN, MR 2> S AW O 5 2 HUL S h
BHI0NS, AR, OBV EER 1
DORBEREEN THRIERERTOFEICEDLTS
 OBFTHEBIIHE S 238 b HE I hTw
590,

HARTIE, 2003 SFEIC@D THBEmER I TW
%Y, Fa OFICITIE 2004 4 X O AR RGERE W
DR E T DI Lo, BIEE CII&RL M0 5
727200 CHALIEE D S UM F T 12 #RERFIL 37 i
B 200 BRULERIE L T b, Bt b
THAR»SEEE (~81i%) T CTILHIHOEE
POHOHES TV,

K% K Oy, MR W 957 EO%EIR
MOIMBRE L FERL, MIBICESL T — A%\,
COBICEEII R 2005, %< OEFHEMHETHEHE S
NTWw 23 HBIMER %Y A 7 A TORBRIEETDH
5. BHEL L OE#GTIlE, Bact/Alert (Biomer-
ieux) » 5%\ i Bactec (BD) OWINHh DY AT
ADMEDNT WD, KE OB DV Tid Bact/
Alert 3T AETH Y, LA LEOKBHEIL
Bactec I2& 2D TH 5. L LBEERMCIES
FTIT5~TH, HBAEICE > TE 10 HE DL Lok
PUETHY, SHEETERZZPIELTLES &
AEOFEEEZRBITT L ICB,AEY) kv, &
F, BIOHBIMBIEES AT A LD VR D Ver-
saTREK (Kojinbio) 2SH ARDEFHBHIGIC HEA &
N 7. AW OB 22 L Tab &, 100~

16

10CFU B E D H % $Fffi L 72354, Bactec T 109~
160 B¢ (45~6.7 H), VersaTREK T 53~60 ¥
M (22~25H), THEMME %Y, VersaTREK
FHEICARFERMTEL VAT LATHDLEERD
ns.

AEDODL ) 1 D05 e LT “ANBRIL @ g iE”
EEZOLNTVLEBBTFONS., KFIZINET
L RUAMZE, £ XRRT, NAARY—, T i
EDLOSEENRE SN TWEY, Tk PoRR
DGR E LTy MEEMT2mIHRE"DH 5
A, BELEZOXY NOWH D5 H. cinaedi H355 8
TERLETHMET BB RV, —J, e e
MK D H. cinaedi WRIZRRTEE BB L LD TIE R
W ETIHELH LY, TrINERERTT =<
VESE—RELTE FEBEIHELTVWLIRNS
8L H. cinaedi TH A ERE LRk E MR
FREFICI L2 2%, DNA MR R 2 & W
TEOEFRCEEM D LIEIIB VT, Kkt
MHOERE 3R %D, HioBEThL I L2l L
7o, ETOWRD Z OB HFRHNT 2 L3 F
AwAS, BN CABLEEGEETH B, IR
BISEWTHD" LHETTRET LI LPLET
HbHEEZTND.

2. WEMEBRICOVWT

KB ORRIER T2\ T, Cdt(cytolethal distend-
ing toxin ; MR HERALEHER) VSTV
5% ZOHEFIFEHMBIZ B W CHIRE M o4k
ET RN =V REFET L. OF 5 FMILIEIE
B HBETH S, KBOFWERTIZOVWTIEE
SLAREFEZLDPASNT WA D 7205, 2012 4E1C
7 1) AhpC (alkyl hydroperoxidase reductase : 7
VEILE FaNLt £ FRITEE) Lw) itk
WFBRWZsn®., g, vy F+ G
3D 1 DT, H. cingedi 132 ORF % v, BA1L
A MVADRLRAEREZSFY, EENDOEFITAHFIE
QEENTVBHTTH A,

INFTIZHMONTWBHRELICEDLLHTIZ L
BD2DUn%v. THEABRO T ) ARG
BHSPIZENTWEREWIZ EDREKD 1 DEEZ 5
na. 22 THAIZ H. cinaedi D44tk DNA %

H86% A5 Tk



HHENZ LY, ZORRE, #F7zICARRIZIE TESS
(Type IV secretion system ; 6 BI4-ikeRsE) 2SETE
LTwaZEZRM L7 T6SS it 3, 4855wtk
BEE RIS =— FUVREEZ RS, BEMEICT 7 o
77 —05FRiEALT, TOAMEEHEZRET 2
EBHBNTWSY, KR OFZRETH % Helico-
bacter hepaticus (X% 7 A B34 (24 H) TIiE, T6SS
i, EEOKEKLEZIHI LT, BHPEET
HDIZHEFNEHNAT B LV ETUIRRIBEINT
WA KRR A TESS vy, X ) RHLELEH
2L TV 2D RIEAWZDS, H. hepaticus &
FARIZEAS, S HIIEHEIZOHEGLTWADTIE
TP EHERELTWVD.

RWEAGEORB L LCid, 2, WIE - #ii
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Abstract We report the isolation of Helicobacter cinaedi
(previously called “Campylobacter-like organism”) from
the blood of an immunosuppressed Japanese patient receiv-
ing immunosuppressive therapy after renal transplantation.
The identification of H. cinaedi was based on the findings
of microscopic examinations, biochemical properties, and
16S rRNA gene nucleotide sequences. H. cinaedi bacter-
emia should be considered as one of the critical infectious
diseases in immunocompromised patients, and the sequenc-
ing of 16S rRNA may be a useful method to confirm the
identification of this organism.
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Introduction

In 1984, several species of Campylobacter-like organisms
were isolated from stool in homosexual men complaining
of diarrhea.' The predominant organism was isolated from
8% to 11% of homosexual men with and without diarrhea,
while it was not observed in stool cultures from hetero-
sexual men and women. This pathogen was named Campy-
lobacter cinaedi according to the Latin term “cinaedi”
meaning “of a homosexual”. The bacterium was reclassified
in the Helicobacter genus based on further epidemiological
study.?

H. cinaedi is also responsible for bacteremia complicated
with arthritis or cellulitis. Most cases of H. cinaedi bacter-
emia have occurred in HIV-infected homosexual men or in
patients with immunosuppressed status, including those
with malignancies, immunosuppressive treatment, or alco-
holism; or in neonates or during pregnancy.”® In addition,
H. cinaedi bacteremia and septic arthritis have recently
been described in an immunocompetent patient.’

We report here the isolation, and identification, of H.
cinaedi from the blood of an immunosuppressed Japanese
patient receiving immunosuppressive therapy after renal
transplantation.

Case report

A 27-year-old man receiving immunosuppressive therapy
(tacrolimus, 2mg/day; methylprednisolone, 4mg/day; and
mycophenolate, 1500mg/day) after renal transplantation,
who had high-grade fever (39°C) without gastrointestinal
symptoms including diarrhea, visited a hospital as an outpa-
tient in October 2002. Neither cellulitis nor arthritis were
observed on physical examinations. Laboratory data
revealed a white blood cell count of 9100 cells/mm’ and an
elevated C-reactive protein (CRP) level (5.2mg/dl). Details
of his sexual partners or orientation, HIV serology, and
possible contact with animals were unclear. The patient had



Fig. 1. There was a bipolar
flagellum (arrows) in the
specimen subcultured from the
blood culture bottle. Flagellar
staining, X1000

Table 1. Characteristics of clinical isolates of Helicobacter cinaedi, H. pylori, and H. fennelliae

Patient isolate H. cinaedi H. pylori H. fennelliae

Growth under microaerophilic conditions”

At 25°C Negative Negative Negative Negative
At 35°C Positive Positive ~ Positive  Positive
At 42°C Negative Negative Negative Negative
Motility Positive Positive  Positive  Positive
Biochemical properties
Oxidase Positive Positive  Positive  Positive
Catalase Positive Positive  Positive  Positive
Nitrate reductase Positive Positive ~ Negative Negative
Urease Negative Negative  Positive Negative
Hippurate hydrolysis Negative Negative Negative Negative

*Growth was examined on a blood agar plate subcultured from a blood culture bottle
The properties of H. cinaedi, H. pylori, and H. fennelliae were obtained from reference numbers

5,9, and 10, respectively

already taken medication for active duodenal ulcer, in July
2001, and follow-up examinations of upper gastrointestinal
endoscopy showed chronic gastritis and reflux esophagitis.
Blood culture, using an automated blood culture system,
the BACTEC 9120 (Becton Dickinson Diagnostic Instru-
ment Systems, Sparks, MD, USA), was immediately
started, because of the suspicion of bacteremia.

A positive signal from the BD BACTEC PLUS Aerobic/
F blood culture bottle was seen 5 days after the start of
culture, and microscopic examination with Gram staining
revealed a spiral Gram-negative bacterium similar to
Campylobacter species. Subculture from the positive blood
bottle yielded growth on a blood agar plate after incubation
under microaerophilic conditions at 35°C, but no growth
was shown at 25°C or 42°C. The growth on the agar plate
showed the same helical Gram-negative organism as the
sample from the subcultured plate. An unstained fresh
preparation from the subcultured specimen showed motility
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of the organism, and a bipolar flagellum was confirmed by
flagellar staining, as described previously® (Fig. 1). Bio-
chemical test results with the subcultured sample (Table 1)
revealed the bacterium to be oxidase-positive, catalase-
positive, and nitrate reductase-positive, but urease and
hippurate hydrolysis were negative. These biochemical
data suggested the organism to be H. cinaedi.’”"

The patient received a single dose of piperacillin (2g),
followed by cefcapene pivoxil at 300mg/day for S days.
Then he became afebrile, and showed significant reduction
of the CRP level (1.7mg/dl). The CRP values were de-
creased to within normal limits (0.0-0.2mg/dl) after com-
pletion of the subsequent administration of levofloxacin
(300mg/day) for 3 days. The sequential treatments were
eventually successful, and no recurrence of bacteremia has
been found as at April 2003. The clinical isolate was
confirmed as H. cinaedi based on the data for 165 rRNA
nucleotide sequence homology (see below).
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A sample, collected from the colonies on the blood agar
plate subcultured from the blood culture bottle of the pa-
tient, was suspended in 500 ul of phosphate-buffered saline,
and the pellet obtained after centrifugation at 7000 rpm for
10min was resuspended in 180ul of ATL-buffer. Nucleic
acids were extracted according to the protocol for the isola-
tion of genomic DNA from bacterial cultures of the
QIAamp DNA Mini Kit (Qiagen, Valencia, CA, USA).
Fragments of the 7165 rRNA gene (rDNA) were amplified
by polymerase chain reaction (PCR), using a set consisting
of Helicobacter genus-specific primers (C97: sense; 5'-
GCTATGACGGGTATCC-3" and CO05: antisense; 5'-
ACTTCACCCCAGTCGCTG-3')."! The PCR reaction
mixture contained template DNA, PCR buffer, 0.2uM
(each) PCR primers (C97 and CO05), 02mM (each)
deoxynucleoside triphosphate, and 2.5U of Ex-Tag DNA
polymerase (Takara Shuzo, Shiga, Japan) in a total volume
of 100ul. After initial denaturation for Smin at 94°C, 40
cycles of denaturation (94°C, 30s), annealing (50°C, 1 min),
and extension (72°C, 2min) were performed. The reaction
mixture was kept at 72°C for 8min for the final extension.
The PCR reactions were performed independently at least
twice to confirm reproducibility. In order to avoid con-
tamination in the PCR reactions, mixture preparation and
template DNA addition were done in a separate room. A
negative control without template DNA was always in-
cluded. The PCR products were electrophoresed through a
1.2% agarose gel containing 0.5 pug/ml of ethidium bromide,
and bands with the expected size (1200 base pairs) were
visualized with UV light, excised, and purified with a Gel
Extraction Kit (Qiagen), following the manufacturer’s
instructions. The purified PCR products were directly
sequenced with an automated sequencer (ABI PRISM
377 DNA Sequencer; Perkin-Elmer, Foster City, CA,
USA), using a Prism Ready Reaction Big Dye Terminator
Cycle Sequencing kit (Perkin-Elmer). We sequenced both
strands of the /65 rRNA gene with a primer set of C97
(sense) and CO5 (antisense)'" at least twice in order to avoid
sequence errors. The sequence of the 165 rRNA gene
was aligned using Genetyx-Mac version 8.0 (Software
Development, Tokyo, Japan).

By comparing the 165 rRNA sequence of the clinical
isolate with that of H. cinaedi in the GenBank database
(accession number, AF396080), homology of 99.2% for the
patient isolate was obtained with the AF396080 sequence.

Discussion

H. cinaediis an uncommon pathogen causing gastroenteritis
and bacteremia in immunocompromised subjects with HIV
infection or those receiving immunosuppressive therapy.
The clinical features of H. cinaedi infection are reported to
be a relatively mild, low-grade fever, with or without gas-
trointestinal symptoms and associated cellulitis or skin
lesions.>" In our patient, neither gastrointestinal symptoms
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(including diarrhea) non skin lesions were prominent fea-
tures during the clinical course, and this organism was not
isolated from the patient’s stool.

H. cinaedi can be difficult to culture and identify. This
pathogen is fastidious, and slow growing, and it needs a
microaerophilic environment for optimum growth. In fact, 5
to 7 days were required to detect the organism with an
automated blood culture system.” Moreover, laboratories
do not routinely employ a microaerophilic environment to
incubate plates subcultured from blood culture bottles, un-
less Campylobacter-like organisms are suspected. Several
reports failed to demonstrate organisms such as H. cinaedi
and H. fennelliae on Gram-stained smears prepared from
blood cultures.”* Some currently available biochemical
tests were reported to be unable to conclusively identify or
distinguish H. cinaedi from other fastidious Campylobacter
species or Helicobacter species.® Therefore, we consider
that H. cinaedi may be misidentified by using automated
blood culture systems, and that an increased awareness of
this pathogen and its characteristics would lead to the ad-
equate diagnosis of H. cinaedi infection in the future. The
16S rRNA sequencing presented in our report, or a DNA-
DNA hybridization method with a DNA probe derived
from the H. cinaedi type strain, could confirm clinical iso-
lates as this pathogen, although different standard strains,
including Campylobacter species, Arcobacter species, and
other Helicobacter species, as well as H. cinaedi, would need
to be obtained for a DNA-DNA hybridization study.’

Considering the wide distribution of cases around the
world,"™ there could have been undiagnosed patients
in Japan. Pena et al.” have recently reported that the 16
rRNA gene derived from H. cinaedi was detected in 2
(1.6%) of 126 human urease-negative gastric biopsy speci-
mens. The environmental reservoirs and epidemiology of
this pathogen have yet to be demonstrated. Molecular epi-
demiological methods using restriction fragment-length
polymorphism or sodiumdodecylsulfate-polyacrylamide gel
electrophoresis’ may show the sources, the modes of trans-
mission, and the host-parasite interactions of this organism.
Epidemiological studies should also be conducted in Japan
when more isolates of H. cinaedi are accumulated.
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L. #Frfif s as i 2 i Lz,

2. WIFARPERT BRSO MRS

BRPR 73 BERR 2 Bk (CL-1, CL-2) & ARMERIFR H. cinaedi
BAABAT Z I L, 3B OBITEAIGTE Y AT A1
B BHMBEREEH () 7Fr =2V 4 115% &
VIEERE W HAXZ b Fq v F 2V VT
BD) £FaalL— bEREM (FaaL— 1 TEXR
B 0 BD) TOREMEE A7z 5Bk CL-1 K 0° CL-
213, ROBEPHETHOIEA L VikE L CTEIR
Shiz.

IR Y AT 213, RO 3O X T 4,
L, OHF RNy 275 2K/ AT 2 F44% (BD)
DHEN ARz O LBAY v — (BD) O
HEbELNTFH ANy 7) - @87 F & —~hBDF v
¥y F (BD) MLz O (BLTF v e
TF) - @T AuSy IR Y v —H (ST AL
%) LMY v — (ZZENALE) R LM
HEbE (UT7HRa28y 7R 2R L %
FMFT T, 3HMR - 6 HIRICHEBEMEEROR L L L
THREOHEZWE L.
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3. B R R Bh s H C O RAFE O MGG

i3 AE L 72 GAM i BBy #h \CH i L ¢, 35T
TR L7215 A% - 30 HE 0% 4 OB FROPRAT
AR L7,

4. [alE R H

Xkl #BRLT, £ ¥ F¥2IVERRINK G -
TR TR - TV A ) T AT Y= - L
T—YREE 1% 7)Y ViR TORE - CCDA
M TORE - 25C BL LT ITBILHE - 7YX
A T FERE L7z MRIFERE LT 48 R A 5 72
TP R B I SRS 22 2 AT o 7o RS 28 T8 % AR A
&L THATIC W72,

1) i i o iRl

Wk % 0.1% WA ) 7 AN —t A v 72V 3
»74 a0y 77—5F (MCF) No. 4 D
JEZPRilE S &, 35C Wi < 4 e iR, e medi
RIS 2 2 CHE L 72

2) A ¥ FF 2 OVEERINAK 55 il B

20%Indoxyl acetate M7 & b ¥ % AL 6mm D
A LAY B AR - HOEIEAL) 12 25uL §To R
AIAFH TR S, 1 AT OB % BRI &
DO, WWARNKE 1T %, 305N T
WIERLHRBERE L2 0FBEME MO AIXE
PEEHE L.

3) Charcoal cefoperazone

(CCDA) ¥HTORE

WM % MCF No. 1 1278435 L, CCDA K51 (78
HALA:) 12 5ul EAE LT, 35C 4t T o MIT&
B3 HBICHE L.

4) IERE R

M) FFr—2v 4 7aX (BD) IZ#HIRK % MCF
No. 1IZFHE L 7-%, MR RKE 1T 5ul 358 L,
25C, 35T, 42C O KR TR AT OMiF A8
FIHRICHE L. BEAROYEIIE 7 HHIZH
E L7

5 1% 7V ¥ ViR ToORE

1% 7'V 3 v h15% &7 3 M iR ge K5 1 % V6%
L, MCF No. 4 \Z3f% L 7= 9B % 10ul $FE L 72,
M T OMIFRIER 3 BB L 7 HRICHTD
A E L7

6) VL7—E¥F A b

RERH (SEfFLa%) 1 mL 2, # MK % MCF No4
IRiE S, 35T, MBS T OB AR 3 HEN
EL7z ¥y rtmaebplt, M bz alte gLz,
7 TNHY T 5 AT 75— XK ERER
WA % 0.3 mL OB A IZ MCF No. 4 2504
L CEmo HFREEWI ZRME, 35C TO6I
LB REIC TGS, HorhEazR L0

deoxycholate agar
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Fig. 1 Period until detection by a blood cultivation device* (BACTEC)

15

Number of strains
—
o
T

(&)}
T

0

0 1 4

a: Bactec (BD)

D% Btk & g L7

8) fiBFEFY M [TEAY 2| X BNE
AT 2 AT o A PEACIEIC MCF - No6b ICHEE L
T, M OBAEEICHE - THAR L 7. 24 WG B 28 1%
12, MEIRERERB X O LR E TE SRy 7 b (EF
AVa—) IZLVHEL, WHRCEZHEHLLE 5
BFEARBOYA, AR 4k TRELEE
LCTHELZ.

®w =
1. ERBRAE O NS £ HRA T H.
ENEEORM

Al > 28 FRid, 4 C sy 2 b A 4 B i s 28
%1 BACTEC ¥ 27 2 (BD) OIF4H AR v (92F
LZAYAR MV :BD) o4MES/z KMV e s
L7:t%, @BE#HIEFEELEEEZHEAL T3y
Yoa— & —i LI TRy 7 F ViR S vz HEL
24 H~9 Hohdfiiid 6 HHTH o7z (Fig 1). ¥
WO T 5 2wt (Fig 2) 1, 3& XD Lo
MR D 7T ABEHIBRERSBE SN R0
ALK IS, BYEY ZFFuE o ik, BmHIZ5%
ML FER B W S5 1 TR RN A I L 72 35C @
WIFERE A TbN, 34 H#IZ thin spread colony
DEEDBDOENDL Z LD BNTH - 7.

2. WIFRIGBIHDO Y AT L L OMA G bR

L 23EME L OlEEEIZOWTO K

Y AT A OFEERER % Fig. 3ICR 7. MiKIE
KEiHh - Fa 3L — MERKHE ISR DEESRLF
PEo?zDIEH Ay 7 C, au=—OEFIIINZ E
HIBVTDH ZOMEDSHMHETH - 72 (Fig. 4). il
PRASEEME CL2 1I2B\WT, F3ab— FERBTIZ
3HBZICT A a8y ZIFR CTHRE RO NP,
F X VENRNYFTCREEVRON o7

3. BEAER O GAM -3 S5 T O BAF M o st

cinaedi 3K

5

6 7

Days until detection

25

Fig. 2 Gram staining of clinically isolated C. cinaedi strain

A long spiral gram-negative microorganism (arrow) was found
in the specimen from the blood culture bottle. x 1,000

GAM Pyt EhRs B fE L 728528 15 A% - 30 A%
DY THANF ¥ =BT EDLICHDIHF VMRS
n, RIFREEZ/R L7z, (Table 1)

4. ) 7 BRI AR

K 2 R EBIEH O# % Table 2189, 4 VK
X 3 OVEEMR N /K 23 f7 SRR R 40 Bk 28 R4 TRt
THol. B ICHAERI 28 FkeETHYE, TV h
V74 A7 77 —EBIOY L7 —EREERBKIZ 28
PRAeCTEM 2R L7z, CCDA M L ToRE 4tk
RaPET, 25C BLU42C TORTF L 28 HETHRE
Lahol 1% 7)) ¥ iRk ETOREFIE, 16
HTIHEIRD SN

TEANY) X WO ESRE % Table 310K T
5. RS BERE 28 #Rvh 15 8 (53.6%) & AREER R H.
cinaedi BAA-847 13717 7 4 V& [2000004] T
0, H. cingedik L COFEFRIL685% =7~ L7z i
DI EERR 13 % (464%) X717 7 4 V52410004

IEHIEFHERE B8 A6 77
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Fig. 3 Growth comparison in three cultivation systems
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(a) : Growth on 5% sheep blood trypticase soy agar (BD)
(b) : Growth on chocolate ggar (BD)

% 1: ATCC: American type culture collection

% 2: CL: Clinically isolated strains

Fig. 4 Comparison of the colony*! on the blood agar of GasPack Plus without catalyst and Aneropack microaero

GasPack

Aneropack microaero

% 1: after cultivation for six days
% 2: CL: Clinically isolated strains
% 3: ATCC: American type culture collection
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Table 1 Preservation in the GAM*! semi solid medium

Days H.cinaedi H. fennelliae H. pylori C. jejuni

cultured  ATCC*2BAA847  ATCC 35683  ATCC43504  ATCC33s60  CL**1 CLz o CL3
15 + *4 — *5 + + + + +
30 + - + + + + +

#1: GAM: Gifu anerobic medium *2 ATCC: American type culture collection *3: CL: Clinically isolated strains
*#4: + : Subculture positive *5 — : Subculture negative

Table 2 Phenotypic features of H.cinaedi of clinically isolated strains

Nitrate Indoxyl Alkali Growth*3  Growth on Growth at C
reduction Urease acetate phosphotase with CCDA
Culture test hydrolysis ~ hydrolysis 1% glycine medium 25 35 42
+*L -+ = + - + - + - + - + -+ - o+ =

H.cinaedi of
clinically isolated
strains (n = 28)

28%2 0 0 28 0 28

28 16 12 0 28 0 28 28 0 O 28

*1: + Positive reaction; — Negative reaction.
*2 Number of strains
*3: Cultured in microaerophilic atmosphere

Table 3 Identification results with API Campy

Organism Profile No. % of identification

Clinically isolated strain 15/28 (63.6%) 2000004 H. cinaedi 685 / C. lari 25.3 / C. upsaliensis 3.4
13/28 (46.4%) 2401000 C. lari 49.6 / H. cinaedi 19.5 / C. upsaliensis 16.4
/ C. fetus 67 / C. lari ssp 5.2

Helicobacter cinaedi ATCC*1 BAA-847 2000004 H. cinaedi 68.5 / C. lari 25.3 / C. upsaliensis 3.4
Helicobacter fennelliae ATCC 35683 4421104 H. fennelliae 74.9 / C. coli 17.1 / C. fetus fetus 2.3
Helicobacter pylori ATCC 43504 1201104 H. pylori 99.9 / A. cryaerophilis 0.1
Helicobacter canadensis ATCC 70968 4000004 H fennelliae 60.9 / H. cinaedi 24.9 / C. lari 7.5
Campylobacter jejuni ATCC 33560 2501544 C. jejuni jejuni 1 99.5 / C. jejuni jejuni 2 0.5

*#1: ATCC: American Type Culture Collection

TH Y, H. cinaedi DFEZRIL195% TH - 7-.
zZ =

ARWFFEIC BT, LRSS 2 A4S B I 28 5 1
BACTEC ¥ A7 A2 T H. cinaedi Dtk > 7 3V 545
SN5ETCOHKIE, 6 HARDLEL L, ToB%IIHmE
ENzbDbdHodz HRMAEZEOEM -, s e
%5 HEETH BB iRk b 25, KB
72012347 & h 7T HIMEAE L 2\ & H. cingedi%
M C & e WAl RB AR S 7z,

H. cinaedi®> 7" 5 Z Y PEOMERRICE L T, %t
WZH 7 7= R LG, R TRELE SRS
WREMEARIR SN, N4 7 2 ViR BRI 5
CLTYUETELIEPMML. £/, TZUDY
F Uy VORI D A E SN Tn DY,

H. cinaediit OS2 H. fennelliael 358 7 7 4 v A IR
DOWeEVEETE (thin spread colony) Z7/R73. CHKIZ
& o Tid, H. canadensis % H. pullorum(ZBILTH 7 1
VEAROEBFENRONS LI TS, LaL,
kD 2BV, ## I thick mucoido film similar

to Campylobacters L FI SN THY, HHITIETH
HLlEZz b, SN L 7BEEEE H. canadensis
ATCC 709682 B1 L T d H. cinaedi® & 95 7% 7 4 )V A
Ro#EERFT IR SN 2h o7z

Campylobacter J& @ — {2 H. cinaedi} & U H. fen-
nellinel> BT, WH OMIFLAR LY (%% 5%,
KB A 10 205 15%, Y EFR) L) b EREOK
KOGATCTHREMEEINDGY. FANYy 7 VAT
DIKFET AR AT L0 L, Mo OB
By A7 A CRAETARE LR W0, K%
RPN ON-D O L ERIN. FhUL, BEOE
WML EER B KEOH OB L EL T LY
&, AR 7 AT AOMHPEHEEZ NS,

YU A O R R 32 o B [ 2 ¥ v b O P IIE
MBIITHETRELZDOVH AT L b, FEICIEH
D A7 2 WO [l E R & HifE T 5 13 HHTH 5
EHEML, PUBEHEERLENLRAAILETH, B
IR oz, ML, fifEsEsciing, A1t
FIMEIRIZZ L\ H. cinaedilZ BWTHBEMEEZ R L, 3

AR MERE 81 W6
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kRO 30 = —%I/RF H. fennelliae & DI H H
LEzZO6NL. Fiz, THakEERNSNIE 305 T
HEWEEZR A ¥ FF 2 OVEERRMIK AR D, 6 R
HEDT VA T+ AT 75— B K RER O F
bAlAEDE L Z & THEE R E O MHEAL ISR W g T
Hb. 7220, BMWEAHEE TR WAL, Bk
AT RIS L > kB T2 2L PSR
FEPLETH 5.

CCDA B TOIEH L, MR HErk & #HERR D Heli-
cobacter J& DWHII & THFRMETH - 7-. Engberg
53H CCDA ¥i#hT H. cinaediDFEBIE R SN h o7z
ELTWDY. BRME D S0 HE S B HEED W C.
jejuni + C. coli * C. fetus % £ & OFHNHHTH B &
Bbhs.

MEFEH RSB LC, k1) T, H. cingedi®®
H. fennellineld 42C DIRETEEF LAV E I TW
%, ARWFFROERRDEERES & OBHER O H. cinaedi |2
BOTHHEBIBEMETDH 57225 H. fennellineld 5 H
MEIZ S N7z, Kiehlbauch 51, 6 L7z H. cinaedi
X H. fennelliae DWHRATIIBWT, 42C TOFE N
Btk Ch oz e WG LTWAEY, ZnX ), RESR
HBRO M —E L Cuniz, FHEICEL T
DI H &AW ET 2 LER D 5.

TNAY T+ A7 75 —Ell#EiZ, On & Holmes
&L, Mol E &I, Ak, BEEETLI
BRBERENLELTWAEY, REFEICBVWTYH, H
ERFEAZBE 2105 T, bTFPICRaT 2 Rkkd A
5N, FOFMCIZERILETH S.

TEANY I LT, 40, ZHEE K H. cinaedi
BAA-847 L iR HEVRD H. cinaedi A 313 12063
LbmEWndoTiER, MRDHRICBWTOETH
FICKIFEH L H 7288, 2200707 74 VEFEFIC
BRESHNTW2, 207a7 74 VICHERENTWAS
H. cinaediWVA ORI E LT, C. upsaliensis& C. larid’
e 5. C. upsaliensis & 53HERR & OMHE UL, 1~
R 2OVEERRINAK 3R IC B\ T, C. upsaliensisi
Btk R LY, Bk 3 SRS 2 IR L2 TH 5.
F72, EERRIZAETA2C TORBTEBIRIN Lo
7223, C. upsaliensisTIE 42C TORFVHAOND Z
LB DY, —J5, H. cinaedi\ZFFING 2 Gk % R §
==Y EIR S L) JIZBWT, Clarik O
BHRSHMEL EEZ L. 20, 20250707 7
ANVEFZCHESH, AY+—3rr7an=—0xkF
IR o [F] 2 SR O H & fF&CHE R, A
THAH0d LNk,

Wil b CHi A 2457 (thin spread colony) A%:iE®
S, 7923 RTH H cinaedih3s b 556
Z4&, HFiREEE L 725 104 MM L 7 2B 2 i v IR R
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DHEH, FLT, 7EANY X 5P EDMFE%
BT 22 8I&oT, —MMEBAEKZRIIBNTD
AWHOHEEFENTTETH D L EEINS.

WO INZARIFIEIZ B WT, H. cinaediDREZ B $ L7z
IR BRI ER IR AR A S L, 4 B TN,
W) & THE F U 72 o BP0 e vh S A Rk NI R 3
Bili + HCFBR AT I8 KA BE R R A AT b H 25745 i - o)
TR BRI PE e A R IR B - hili - BRI H AR K 5
303 5 B AR A 0 G L L 3 Rl - 8 0D 139 B o AR S i 31 B
HT-&HFFHM OIS LE LCRBEEL 3. A0F7EIE,
517 Il H AR BRR A F it sy (BhE, 2006 4F) 128w
TG L 7.
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samples as estimated by a reevaluation of isola-

Isolation and Identification of Helicobacter cinaedi and H. cinaedi-like Organisms Isolated from
Blood Culture in Practical Laboratory Procedures

Takashi TANAKA", Mieko GOTO?, Katsuko OKUZUMI?, Akiko YONEYAMA?,
Tetsuya MATSUMOTO?, Keizo YAMAGUCHI” & Takashi TAKAHASHI”
"Department of Clinical Laboratory, Teikyo University School of Medicine, ?Department of Infection Control and Pre-
vention, The University of Tokyo Hospital, *Division of Infection Control, Dokkyo Medical University Hospital, “De-
partment of Infectious Diseases, Toranomon Hospital, "Department of Microbiology, Tokyo Medical University, “De-
partment of Microbiology and Infectious Diseases, Toho University School of Medicine, "Department of General Medi-
cine, Kanazawa Medical University

A spiral Gram-negative bacterium, Helicobacter cinaedi, has been isolated from clinical specimens of im-
munodeficient patients in Japan. We determined the isolation procedure and features using practical pheno-
typic tests for H. cinaedi isolated from blood culture. We applied 28 clinically isolated strains from 5 different
metropolitan institutions, whose species was reconfirmed in technical support at another expert veterinary
medicine institute in identifying H. cinaedi. We also used 6 strains of type and reference.

Positive signals from aerobic bottles in automated blood culture systems, BACTEC, were observed 4-9
days after culture was started. A thin spread colony was found 3-4 days after the start of subcultures con-
sisting of growth on 5% sheep blood agar plates with immediate incubation under wet and microaerophilic
conditions at 35C.

In phenotypic tests, all specimens of H. cinaedi were shown to be positive in nitrate reduction and to be
negative in both indoxyl acetate hydrolysis and urease activity, underlining the usefulness of these 3 pheno-
types. Tests of alkaline phosphatase hydrolysis, growth at different temperatures, and growth with 1% gly-
cin provided additional information when referencing standard results of identification. We took speculative
profiling data of H. cinaedi identification with a simple phenotypic kit, Api campy, indicating its usefulness in
testing.

These observations suggest combined methods of previously available tests (nitrate reduction, indoxyl
acetate hydrolysis, and urease activity) with Api campy may be useful in differentiating H. cinaedi from H.
cinaedi-like microorganisms when observing the characteristic thin spread colony within subcultures under
microaerophilic conditions.
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