#3VNVERTORERGERIZETAR—F « K7 Y UEFNAEZTICILE ALOP 2
FSO 07 #i5)

ALOP FSO (Salmonella cells/serving) FSO

5 cases in 100,000 0.0194 1 Salmonella in 51 servings
2 cases in 100,000 0.0078 1 Salmonella in 129 servings
1 case in 100,000 0.0039 1 Salmonella in 257 servings
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ok 17T EEEA BRI ARMENE (REZEMRIIITESE) DEMHREE

RINING D Q BUBGLY A & DRET

HiagE RARE EURMEMSERT A VAR ESELE =R

WhmigeE RS ENRUMERSEETY A VAR IR FEREE
/NI Al EEREE
o BRER Al REHRIFER
3 7l HIER
Wik F BRGNS RERER A = =R
BEE & 7 W%ER
EEAE 7] W3R
FHEE G o=

WARE ENERSEM AT RAEETES Wk
HIHES  BUREMER L &Mttt 7 —  EwE TEMRE

FHEE G TEMRE
FAERSE @l P

A B Ei fiz=3
EHMEE  SRPHEERASHE AT MR
N | [ i
ALK [ HibeS

WIZeEs « BRI AR Q B 7 v T (Coxtella burnetii, C burneti\ TIPS T\WD &3 55
OYEREREE 2, B D OB RHAEDRF L IGRERRRE L D TE 7, WAL 17 £, 7l
EREIZBIRE LT SRR IER & < TE AHIEE AV, 507 EDHRIIN AL B TR A
DNA 725, SEFHESFCRR &z LAMP &I & - C C burnetii DT ERAT, T, BFRIZ
FBID C burnetii BIG TR Uiz L HE L O 5 J BFREBBIORIHEIZOWT S, R EFHR
L. RCEEFREAEE DNA 2 bRENEGTFORHERDZ, LAMP T, R URET~T
T C burneti BIETIIRMChH -1, J RFREHEORIELBR L FETORRITT S TRIETH
T, FIAERE T AR—ANOO C burnetii IHTEDRETE . real-time PCRiEZ AVVTET 5 &
& BT, BN THIREN TS~ I 3 —XHD C burnetir 1FYFRA % 50 BRI OUWTHEM L7223,
FTRTEMETH T, BRESOERNGIX, BIRO C burneti (544IFERTE T, b ULIFHELIEL LT
b ANDOBGY 27 HRNE B2 b,

ABFRBEE TE, BIRRCEERLO—ENQ  AIHERERERLFAE - BIEL. B Y X7 2 HE
#a y > T (Coxiella burnetii, C burnetin THMLENEL TWD, BIEEE X E S REIER
KERESNTWD LD J REREEEJ A ZEET0REAF) © DNA HIH#HT & - TH ke
NHORFERH Y, BIVED C burnetiflzy BERIYRI L T AMHMHIELZ R L, ATiREIN
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507 ORES Lzt Tthot,

AEET, ZOMBEE BV TR LNRIER
TR A DNA 23RN BmRICRIIN S
C. burnetii DB FERE L2 &35 JHEED
REEEZHE L BEEOBETOREERAT,
S HIZ, [ UELFRE AR DNA BFC->
WT, SRPHMEFERRBTCRALET) CHIZ S hiz
LAMP #1412 &% C. burnetii DEETHH %3
N N

(e, = I3RX—Xnb D C. burneti ik
DOBE. RLEVRHBRIFT—ZXD C
burnetii I5YREZ FRMERZ WAL
& — R BRI CHEAT LT,
B.AF%E ik
MEEE
1. Coxiella ¥k & 55! DNA OhH
C. burnetii "N< Y o RNELFHEK T AREE D
BIF-% 2 E T L RBRIZEHAIL ., ATERE & R
WAV VI T LERAWEHES Y MQIAGEN
QIAamp DNA mini) &, R E—X% AV
HRHEEEIC X > C DNA #ith %247 > 7=,

2.J BERIC BT 2B FIEDFHE

J BE»rLRBEREZESICTRHIN-H
EETFESRE I N TV RNV, iiEE
RHFFC J BER—L—VAR ST
TR FEE BB L,
(http//www jinjyuken.gr.jp/pubPCR/jp/rough.htm)
* 7. LightCycler {2 &> T OMP1 & OMP4
BT T A== AWISEIR 2TV, £ OHEEY
7V OMP3 & OMP4 %RV T nested
PCR ZATVN, 7H v — ABEKIKENC L D458
N RORERELA VT b —T 2 2T &
BRI DI 21T 272, W T T A ~—
. BB RIZE > T X Outer
membrane protein % 22— N3 3&EF coml
Z1ER & L7z OMP1,0MP3,0MP4 T 3,

FMIILITO LB TH D,

an

1) Master Mix OFF%E L AR E(template)
DE

(LightCycler Fastatart DNA SYBR Green

1Kit, Roche Diagnostics)

DW 24 un L
MgCl2 (25mM) 1.6uL
OMP1 (10 M) 10uxL
OMP4 (10 M) 1.0 L
Master Mix 20uL
Template 20uL
Total 20uL

2) LightCycler O &4

Denature 95°C 600seconds (Slope 20°C/sec)

PCR 95°C 10seconds* (S ope 20°C/sec)
57°C 10seconds* (Slope 20°C/sec)
72°C 20seconds* (Slope 20°Clsec)

*=40 cycle

Melting 95C Oseconds (Slope 20°C/sec)
60°C 15seconds (Slope 20°C/sec)
95°C Oseconds  (Slope 0.1°C/sec)

Cooling 40°C 30seconds (Slope 20°C/sec)

3) Nested PCR

(GeneAmp PCR System 9700)
Master Mix OFR%E & (3R & (template) D&
DW 13.0~179uL
10 X buffer 25uL
dNTP (2.5mM) 20uLL
MgCl12 (25mM) 05uL
OMP3 (100 M) 02uL
OMP4 (100 M) 02uL
TagRY AF5—E 0.1uL

E& PCR EY 0.1~5.0uL
Total 25uLL
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4) Nested PCR OSSR

96°C 240seconds

96°C 60seconds*®

57°C 60seconds*

72°C 60seconds®
*=30 cycle

72°C 240seconds

4°C foever

HER T, Fa—7% 4°CT 30 HEEHE
5) 7 Hu—AELZRIKE L OMP3 & OMP4 i
FAFA VI M —T A

3.HIRERIND Q B= 7 = FIHRRE

WEAE BERRILBTIZ B\ CDNA I L - T
RSN A HH L 7= DNA % 7V 507 #ilk
I DWTHRES LTz,
O Bt CORE

J BBEo FERBEEOHRICE 2®IEER
7N N
@ FALBFCORE

SRR L. Q BYSIRE C burneti
IR 5 LAMP ¥ CORBFREERART,
4, = 3FX—AMbD C burnetii ¥ MHIEDKE
22 5N~ I R —AD C. burnetii 154
FE GREMER R S5 v & — AW ERIC
THETT)

1) feakalet

< 33— A6 DR C. burnetii F
EORENTI, IREE X202 M e LT
fivax—RA&MA L, S, iR~ 3I*
— ADAEBRAECL, HRAENTHRS N
TWALIRZ A SO~ 3 3 —XR 23 B, IPHE
H A D3 x—X 27 B (B 15 41 50 )
A L7,
2) A
OB’

C. burnetii Nine Mile Bk HE 2 EBR=EN
BRALAER T & B BOM MR THEER . HER L%
~80°CI CUREIRTE L. HEATICHRE . ERIC
FRLE, 2B, C burnetii DFEB LU=
g R—ZX~0 C. burnetii DESHENLERRIZ D
WL, S AP — K L~UL 3 ERENTHR
Y% LTz,

@real-time PCR FIEAZK

< 3R — XM LT C burnetii &% §
E3 5 HHIT, real-time PCR (2 X 2 DNA &
E%1F o7, real-time PCR AR L L T
TagMan Universal Master Mix (777 A K8
AFVATFARS o) B ER L, $2.
75 A <=—I% C burnetii® coml 58k % % —7
v k&35 TCOM-1 3 LUV TCOM-2, &7 m—
7'1% TCOM-P (FAM-TAMRA) % FiV M7= (Table 1),
BB, T4 v—RB L OERENA T 0 —T T
TS5 RALF VAT LAY % R AE K
HEIT- T,
®@real-time PCR fiiE# o bu—L

TCOM-1, TCOM-P 3B ZEELFIIS & TF TCOM-2 1T
AR B ARSI 2 F T 2 AMEHDIN (77
Ay 7 MU ARKIE) % Tris < EDTA(pHS. 0)
WCUSEE ., AIRL, L5X10° 5 1.5X108
copies/ pL ETOBERBHERRIIEED .,
real-time PCR FIE#EDNA & L7z,

@F DA ORI

DNA fhH 34 %%iZ QT Aamp DNA mini kit (QIAGEN
) 2ERALE, VUrBEEABEREK
(Phosphate buffered saline, PBS, NaCl j&J
#3 0. 14mol/L PB ¥&¥K) WLTifR& D PBS (-) K

(AKBUIE) % Y o FRf%TE ¥ (Phosphate
buffer, PB) iX U v EOEENRR (FIoLHiZs) %,
FREIEROK CIHME., BE L TERALE,
RIFT TN THF v P EEIRERTOFHHA
20> THB LTz, £ OMORIET T~ TH
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whedhZ Tz,
3) LR

real-time PCR 3£ : ABI PRISM 7900 Genetic
Analyser (7754 RNRA F L RAF AP ¥ %
>)

PR EE : T ul/Fr5rTaryka—ny
AT A PC-108 (T AT v 7)
4) = I R—ZXh & O DNA HhiH A

= I3 — X )5 NaCl AN PB ESHE CH 24T\,
BAHNCIF DN TR TSI 200 1 L 28k L
L. QIA Amp DNA mini kit % VT DNA %

Hiz,
5)real-time PCR 35 & X nested-PCR 1ED K
Seft

DNA #itH#& 5 L #ERY | real-time PCR 5%
AWVWTENELFOEEZIT 72, real-time
PCR DS AMIE, 50°C (243) —95°C (10 4y)
DRIGHE, [95°C (15 ) -57C (14)) 1%
1Ao7 0E LTz, 34594 2 VDRIS%4T
2k, TIFXF—XABIUCHHBEFD C
burnetii 1%, $Z%E DNA % real-time PCR {2 &
DRI—KHTHE L ERLEERERICEVE
7E L7, nested-PCR i Zhang & DHIEIZHE
EW LT,

6) ¥ I R—AN S DRI C burnetii [BIR

O
OPBS I L B3R —X5D C burnetii &
EES

500mL. FEFICIE X A4 T~ a3 F—F 1k
EIA T<3ax—X 100g AN, C
burnetii Nine Mile #R AR 1 X 107 8% FEAN
B, O0OBHT L4 —THE LT, PBS % 4%
B2 (400mL) ANz, ~ I R— D PBS (25280
f#9 5 E T30 BEEE L. £8% 500mL &L
Ho—hIBL, 2 BM=ERICTEE L (X
1-A), THERE (PO 43H) %[ENN#E, LEiEs

500mL AZHZH L-80°CIZT 2 ARIEE®R., =
BECHETIZ LD, vax—X L0l
DML, 0%, 500mL BoHW— M
BLEREPABRIC OB SN D ETHE L,
EERDIE (01l layer:OL) % [E]UX4% . PBS 400mL
ANz 30 BREE L, FEBL THE (Pl
STE) BB ETHEL, THE (P1
) ZERER LT, FEEIZ, PBS 0% 30 #
PRI, 338 Lz, ZORELE 4 EERY K
L. T&EE (P2~P5 &) Z[EWR L7=, [ENR
L7 PO~P5 EIZOWTIL, BHEZ LI
50mL AELLEIZHE L, 20,000 X g, 60 4[5
A&, TLHE% PBS 4nl [ZVA L. PBS ¥5#K 200
pn L7225 DNA &4 U7z, )8 OL (2 oW T,
PBS 2mL Z /02 30 BRIR & 5 iRk, PBS 2 [E
IRU., F#RIZ 200 L &0 DNA ZHIHH L. 7
REKE Uiz, BRERSIES L % real-time
PCRIZEDER L., EHEICI 5 EILR % H
E L7,
QFENBEDEMRD NaCl ¥R PB BRI L 5
C. burnetzi BUR LR DS

PBS (NaCl JBE# 0. 14mol/L) 3B X% NaCl
% 0.5mol/L. 1.0mol/L, 1.5mol/L & A\ L
2.0mol/L DIREEL 725 X D 1T/ % 7= PBIRHK %
ERIL, o Z2RWT C burneti Fi~ 3
X=X BD C. burnetii ENL % JIE L
(B 1-B), +72bb, 150nL BEHCIIEEE 7042
EIEMELE Lizvax—X 20g AR, C
burnetir Nine Mile #RII#HE 1 X107 @ % 5D
BTV —TLRED X 1T 60 PORIHER
L7z, D%, FIEED NaCl /il PB WK 80mL
Y IAR—RAFER) EINZ, < 32— AN
IO E T 0 MM L, EOBRIE (550X g, 5
) KXY vax—XL PBIREH YEERL.
-80°CIZC 16 FFEIAEIAIE Uz, SEIRMREHIL,
100mL DLy — MIERIRE B LEHEER. il
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BOLBIOTERE (P14HHE) ZEUXLE, 7%
73 5 LEBICREEE D NaCl ANPB 2N 2 Z 4L
ZhEt 5 Bl &7, TEE (P2~P6 4y
B) 2@, Bonkg&nE%Y 6) DOHELF
BRI . real-time PCR EIC LV EE L.
NaCl JBBEIZ & B EINE D LR e 21T - 12,
@NaCl J2B 2. 0mol/L PB ¥AHRIZ LB~ 3 % —
A 50g 726D C. burneti FANENN KER
150nL ARRICIPE T IT e ME L L

waAx—X 50g #EM L., C burnetii Nine
Mile BRI#AEE 1 X 10" RMIME T L o ¥ —T
60 MM L<ERLE( 2-B), £0tk, <3
Fo— A0 2% & D NaCl JRFE 2. Omol/L PB K
100mL %A% 30 R & < PR, 550X g, 5
SEEL L, v I F—X & PB AR & 4B
-80°CIZ T 16 FFERFE LR LTz, EIRMHRE.
2000l DDA — MIEREB L, HBEL7
WMEERER, TEHE (P14AHE) ZEIR L,
X biz, EERBIZ 100mL oD NaCl J2JE 2. Omol/L
PB K #Mx. 30 M LS HBEBE L., P2
ZER Uiz, 0% & b 2 B FEOHE 217
W, PRB LML HEESZ. BONERHE
% 6) DOIF L FERICALIE%, real-time PCR
I K D BOBEIORINREJIE Lz,
PR EIC L B3I R—X 50g b D C
burnetir ¥ M DR Et

50g D<= 3 x— Xz C. burnetii Nine
Mile BRI AHEE 1X10%, 5X10%, 1X10°k L1
X10HEZEZNENMZ, TV F—Z LD 60
B, X 2-B IZE-> T P1~P4 HE % [E]
Wk, Boh=ERBEZIREHE. 50ml FEL
BB LT, BmILE % 20,000 X g, 60 2 fEE
DM, T % 4ml 0D PBS TEfE L T-, PBS I
200l XV DNA ¥ L=, EHicHHL
7= DNA VAR & . & J — NV ILHRIT & 0 YR L | B
EAREAK 20 L CTHM LI, WL ZHIRL

nested-PCR 153 LN real-time PCR {&E% FW
TRHERE 2T,

8) i< I X —AD C burnetii (FHRINAE

25 A4 T D+ ax—X 23 W&, REZ A
T O 33— R 27 ]G, BEF 50 I ONT
D 50g 2B L, NaCl JBEE 2. Omol/L PB ¥A
Wz XY C burnetii 7 E% BN, DNA %ZHh
H U nested-PCR 36 & U real-time PCR {EIT &
0 C. burnetii BEFOBEEZRALT (K
2-A).

ORI B E S
LHEREBIND Q #a s v F{HRHRA L I #
B DR TR DIRFE
DR CORETRER

J BBEORHEFRIC L 5RHEEZIT 7208,
R L7 507 BT X TRMETH > T,
2)FRALHECOREHER

AR L7z 507 s TR Thol,
2.vIX—ANED C. burnetii RHTEDRRES
72 b N HIR~ 3 % — XD burnetii 53RE
1)< 83— b ORAe C. burnetii B

EORH
@OPBS IZ L B=ax—Xnb6D C. burnetii ®
EllyE

BOOBRFBELBEIL, WEIA <3
F=ABLVLIY A S~vax—X 100g %
MEE L AX10°8D C. burnetir #¥MN) .
Hik e UTIHEPBS 2 IEIZ~ 3 12— AD 445
BTHD 400nl 2V, I RF—ZA5HD C.
burnetii i DA% BRIE LTz,

PBS (2 &V C. burnetii DI % R AT R,
P A TBLORIZ A T W Tho< 3 X
—AIZBWTH, 2 BH#HEROTEE (PO
L) 5 C burneti T & A YEIRS R
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Molz, v I X —ATRBHRFICLY . WAL
BT ENRMLNTEY , Tx DBHT
b THEE (PO 3B BREEIC, -80°CT2 A/
DOEBERGETHZLICL 0 BB HBET 2
ZLEBRHERINIZ, F T, BRERELEIC L
DEOLNERBIZEBITD C burnetii % JIE L
ToRER, B OL s C burnetii 13T & A Y
BN Shizho 7o, 8 OL &R\ TEE

(P1~P5 431) » 5 PBS (2 & v #2517 7=
FEF. P1 DEILAET C burnetiit BEIR X
Toe RIS A 7D~ I X —XTlE. P1SET
0.8%. P2 Z3ET 33.9%. P3 4>HT 26.5% &
HHRIERERD & & ITHREIN R H L. P2
FETHRKERo7, PI~P5 HEDTRT%
B EINE L 64. 7% T - 7= (Table 2),

—F. BB XA TD< 32— XTiE, Pl 4
BT 0. 8%, P2 20 T 4. 6%. P3 5[ C 15. 8%
RIS A T XY BEURER T 72D, FR
HEBEZER D Z L ICREIRRAS ML, P3
SETE— 2 BB BT, PL~P5 HEDOT
NTE2EPEEIREL 30. 4% TH o1z,
QOENREDELRD NaCl ¥ PB IFIRIZ L 5
C. burnetii RXZHZE DRE}

PB BEICEM U7 NaCl EEIC LB C
burnetii DEIUVHEEZRETT 2 BT, =3 %
— X 20g M EIE L, 5FED NaCl JBEEIC L 5
C. burnetii 3% LLE RS L7,

B 1-B © & 5z, <= 3F5—XIT NaCl Al PB
BIREMA, BORIERIT o752, -80CT
BRE LT L 2 A~ 3 35— X026 DRSS 55
DI DEFEFERFHM % 2 AR 6 16 BRRTIC
EMECEEN IS A IO 3 32—zt
% NaCl 2 0. 14 33 L TR 0. Smol /L PB KT &
DT OL 725 C burnetii 3R SN
77 (Table 3),

2IFF A 7D~ 3 X2 —ADEA . Pl LSS

BT 5 C burnetii BINEix, PBS (NaCl &5
#7 0. 14mol/L) @ 4.8%IZk~<T, NaCl ¥
0.5mol/L PB ¥ Tld 62. 4%, 1.0mol/L Tl
52.3%, 1.5mol/L TiL 65.0%& Wb E< .
2.0mol/L Z W2 IGEIZ, 84. 1%L B b E W [E
INRHG DT, P2 B OEUERL, PBS THX
62.0% & P1 /3 &LV @Ehro 723, F DL OB
THL, 8.0~15.4%¢ P1 3 L W {RVMETH -
720 P1~P6 53 B2 T % & bH 12BN RIL, NaCl
JBEE 2. Omol/L PB % AV M358 7% 99. 9% & B b
& <KW, 0. 5mol/L PB @ 90. 7% T o 7=,
o, COBBRERWESGEL, B OL b
C. burnetii IR SN2 ho -,

~ B IR Z A D~ I F— XTid. PBS Tl
HU7%8E . P1 T 23. 4%, P2 T 29, 6%, P3
T24.4%ThH Y, 2FTiX 88 THDEIETH
27z, NaCl DENRER EiF 54, P14
DOEMTFIL, 0.5mol/L Tik 23.9%. 1.0mol/L
TiL 25.9%, 1.5mol/L T 40. 4%, 2.0mol/L
T 65. 6% L EH < 2o TV o 72, P1~P6 HE4
TxzEbEEIREE, PBS (NaCl ¥ E K
0.14mol/L) 2% 88.7% ¢ b E L. KW T
2.0mol/L %% 73. 1%, 0.5mol/L PB A5 69. 9% T
7 (Table 3),

@NaCl 2 2. 0mol/L PB IIKIZ & B~ I k—
A 50g 26D C. burnetir FINEIIL 5
—HRIZ, BRIIRCRA R OMEFARE
B EECIIREICERTSEL 256g L L
TS, v I R—X MRS R EEH LT
WHTc, 26g TIXRMMRAL LTREHLH#
BAND YT ER 508 & LTRE S
1To 70, HHEEIIZI NaCl J25F 2. Omol/L PB
BIRE RV, B 2-B IR LIZAET, v 3%
— X 50g B D C. burnetii FEIL R % 5/ ~7=,
TORER, EIEMELE Lt a x—IX0bo



BT, P14 T 70. 8%, P2 23E T 10. 0%,
P3 AT 3. 2%, P4 BT 1. 0% P1~P4 &3
A& 85.0%Tdh o7z (Table 4), —F5. Ik
BHEE Llew g 32— XA b OREIREZ, Pl
43T C 48. 8%, P2 43Tl 20. 5%, P3 4B Tl
1. 7%, B TiX 1.0% P1~P4 SSHEIDEE
72%T%ot08%%®547@va$~f
H. P1 BE U P2 HEOEE EIES BB R
(P1~P4 4y +)®9&@%%£bf%@
P1 B L OP2 HHEE TOMLETYEH, SV EIRER
NELNDZ ERHEHALE,
PR HEIZ L B v I R—X 50g bD C
burnetii #HRE DR
150mL DR F LT 50g D= I 1 — X% A,
C. burnetiiNine Mile £R I #81 1 X 10%,5X 107,
IX1P B L IX I EEZENENIMZ B 2-B
IZ9&> T C. burnetii 4y&E % 81X, DNA %#h
Hi < %5 L  nested-PCR =R & (R real-time PCR
BICE D BRHBEZRATER, 1X10P @0
C burnetii #WM LT~ 33— ATIHRET
ROt N X1 RN LIz a 2 — AT
IERETRETE I D, R X /%

BB, v ax—X 50g -0 C burneti

500 {8 T3 5 Z & 2348 L7z (Table 5),
)R~ I F—AD C burnetii {5YIRINH
x5

PR A T D~ A R— X 23 [, IIE LA
T D~ A3 — X 2T /G AESORRITONT,
Z® 50g ZHE LT, NaCl &%Ei 2. 0mol/L PB
IR % FAIVVTR 2-A 125> T DNA OfhH 24T
W, C burnetii B TRBEEIToTHER. C
burnetii BlaFiiH I n/2h o7z,

D.E%
HIIREBIND Q A= 7 v ZIERWETIE, J
BBEOREGHEOBRIEE 507 B TIT > s

NTERET, S HIEHMHTO LAMP IETO
BETFRETY 507 s~ T Tho T,
Thebb, MEERL ORE LRI 507
B2 51%.3 2O FETH 2L Churnetii i
TR L dote, 2T CHERE,
HREMEREZ e Z —I2B W T, 1R
PN 5 nested PCR 12 & 5 Chburnetii F2
BIEFOREEIT>TWAA, 300 @I\ T
TR TRETH o,

HR~ IR —XbREERIC J H#B2 6 DWRE
TRERIBRENTWHD EOBEBBI 2SN

TWABM, 5B 60 MEZRELRY TiXd
_TEETH-o T,

LEDZ &b BRHRALLT D5 RR 2<
BRNETDZ OB ARCFELZE LTHA
~ORBGY 27 TRV EHERI ST,

E.f&m

HREROFERM b1, ATARBIICENER & D
C. burnetii ERIMERTET, bLEELL
ELTHOA~DBRREY 2 73RN EEZ BN

7
FEREfGRRIEH
BT L,
G HE
1LRERRL
1) BEAEFER, /MNEE, ZEH . ks

JRYLAE D B B2 Wik O —Q B, FERERFL
7, 40—47, 2005.
NERFH, BHEZ, NIEE. &V LRE
IO Q B—BBCBITABURELREE- I L
F7Z¥—, 24, 98—100, 2006.

3) Setiyono A, Ogawa M, Cai Y, Shiga S,
Kishimoto T, Kurane I.New criteria for
immunofluorescence assay for Q fever
diagnosis in Japan.d of Clin. Microbiol.
43,5555-5559,2005.
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4) HIHER, MEFBLTF, HERET, Ea
JIERR, &7, FHPEE , hESF &
WEA, /NEE E SEEE—, REF—47,
HEEWE, #A B ~3ax—IXhbHo
Real-time PCR % A\W\7= 3 872 Coxiella
burnetii BHEDORRRE L HNRE~ I 2—X
D C.burnetir FRTRE R A b4 T,
47,1-8,2006

2FERR

1) Kishimoto T, Ando S, Ogawa M.
Laboratory diagnosis and surveillance of Q
fever in Japan.Japan-Taiwan Symposium on
Zoonotic Diseases, Tokyo, September 7-8,
2005.

2) \LARTESE, IWEIZA, (LA ER, /NIFEth,
RIEFIELSL, JRA, BHIEZ, WBERTF, FFHEH
M, KA5L, REEHZ, INIEE, BAHE.
BERNDOA X, Xxalzkit3 Coxiella BB
L Rickettsia |B\Zxt3 5 fiEHAAE. 4 23
FARS ZIVTHRE - HF12EY roF7
MAXERMERERS, BR, TR 17 F 1
A

3) TEIREL, IMITHLTE, BAMER, AEIEKER,
LS —, HRAXT, NIEE, BAHEE.
BMIESERADBEICRITS Q BY 7 vF
TREDOFREMEIC BT 2 RF. & 28 BA K
TIVTHRE - B 1208 &y FTRHELE
RIFFESERS, B, WAL 174 11 A

4) ZHF Z, RINBFETF, NIEE, W
BRER, Fepfty, #EME, BmeE, 50
miE, MHAE, BAES. BIA»LDQ
Bas oz I RBCETZHEGELR).
BBERAEZZIVTHIES - H1206E Y
TyFTHREEAMAEREZS, EIT,
TR 174114

§) FIBFHE, 2HF -, EHED, =&
EWE, E¥FLE, BAFB. EFICHO
Tl 2R UENRYESRR S h -2k

QHIEH . F2IEMBEAZ 5 I T HI
S-FBREIY r vy FTHREES SRR
&, BER, ER17%118

H. AN EEME D HHRE » RSk
IRE IS
A P

2. ERWRB&
2L,

3.F Dith
2L,

— 440 —



49d-eungiead 40§ UORN|OS Sjdwes
s_*a._:"m NG

sUIRS paJajing-apeydsoyd TuY Ul SAj0SSIP

(UnuQ9 ‘6% 000'0Z) uottebnjiiuso _
Soqn WOE Ol mmmmammu

(9d-24'8 'Sd- | y)4ahe] damo]

(TuOg:g “TO0FY)

H9d-ewip[esd 40§ UORN|OS Sjdwes
E%E_xm wNa
UOWNIOS Jaddn sAOWLaL
(0850€) eziaGOWOY
TwZ eules padajsng-aseydsoyd ppe
saqny TWOE opul m_mcm%_u

_« (10)42A®] 110 — aulles padsjing-ojeydsoyd Ty _c_ BAlOSSIp
(sdnjpJaduia; wWood) Apupo soeld uolnjos Jeddn aAoWad
jeuuns AJojededas 0} Jajsupdy ( 6% 000'02) uoyednjlipusd

(ednjedadws} WOOJ) MEY} _

(adnjedadwa) wWood) KU 208jd

(08SQE) ozivabowoy sewy € Appiol
8pLIC[ys WNIPOS pappe J8j3ng sfeydsoud ppe — i
(I d)ohe] Jamoj— () —

SUOI}BJUSIUOD SNCLIBA JO 9PLIOJYD Wnipos

Buureauos Jayng ejeydsoyd Ulm osieuUOARLY WO [/78LING7) JO Selanrodey (g)
suljes psssyng-ejeydsoyd Yum esieuucAewl Woil /3eungy Jo Alencosy (YY)
SpLIoJUD WNIPOS JO SUOIRIILASUOD SNOWBA BUlUiRIU0D Joyng ejeydsoyd yiim

LBS]
pcSIp OSIBUUCABRLU Ui /70U1GY) JO SSLIBACDSS 104 UoN|os sjdwes jo uonesedaid | [F

J8hg] Joddn

jeadad

|
8l}0q TWOOS 0f Jossueddy

H9d-owiesd 40§ UOKNIOS w_aswm

uoKRLXa NG

_ sagn} TuOE ojul asuadsip
| (0d)4ehe] Jemo]  Johp| Jeddn

(49l:g 'shepZy '0,08-) o298y ——
Jdajyng epeydsoyd pue aslPUUOARW ajeJedas '(UNUE ‘6 X (GE)ebnskijued (shep Z ‘sdnjpJadwa} wood)Ajuies sovld
jouuny Adojededes o} Japsuedp
t:] @
(09SO E)azIUsbOWOY

(Fu08'@ "WO0Fy) spwiopyo wnipos pappe Josnq ejeydsoyd ppe

(08S09) Jepus|q Yjm szZiuaBowoy
(ssforpied Q01X [) foudngy aids

(60Z:g '6001) eioq ul sjdwes

— 441 —



2+/MAA0D2I puB | AUARISUSS U0} uoneunuBXD payids /2ouINg ) (8
osieuuocAew ul jpawing) jo uonesnsaAy] (y)
SPLIOJYD WnIpos Tj/jow ()'g Sululeluod sayng ajeydsoyd ypim
asleuuocAew Ul J29UINGY JO SSLUBA0DRI J0) uonnjos sjdwes jo uonesedaid g [

HOd—Po1Sou pue HIOd-—duwijesd Joj} uonnjos sjdwes
iajem pajiisip aie3s jo (o ul Qk_omw-—u

uoinjos isddn DACUWISI _
uonezydioold mﬂcwcam
UOIIDBIIND YNG

|

aujies poJojing-—oieuydsoyd JO (W Ul DAJOSSID piEoSIP

uonNjos Joddn DSACWDA
( 8>X000°'02) uUoRpebnjlIIuUSD
sagn) WOS olul Jmc&gwﬁv

(Pd—Zd) 18AR] ..0;_0_ IDAB] SN —

sowpy © Ajlei10l

(einieloduia) WOOL) AlWEd soejd 1Z2adaa
(09SO E) ozusGoWwoy :

fWoo L SplHojys wnipos pIppe J9iing sieydsoyd ppe

(L) IDAE] u%go_ ioAR] Joddn

pleosip — J12A2] BO

(Sinjeladuus] WOl Ajuujes 20ojd
suuny Aloieiedss 0] JajisuBal

(Sanjesaduls] WOOL) AMEBU]L

_
Usi ‘0.08-) ozas4y

i9iing Sleydsoyd pus SS|BUUCABW S31BI2deS * (WS ‘B3 0SS) mum:w_‘.wcoo

(DOSSO L) SZUSBoOUIoY
IWQOO L =2pPioIYs wnipos [/iowg e peppe i9iing oisydsoyd ppe

( 2.SODIMBRA,OL>X}X L ‘1u LOLXLE— 0L3X L) Howsmg > Ulm poids
ay )

_.|_|_

2109 Ul BOg sSidwes

(o2S09) JIopuliq UMM ozjusBouioy _ “

— 442 —



Table 1. Structures of the PCR Primers(TCOM-1,TCOM-2) and
a Fluorogenic Probe (TCOM-P) for Real-time PCR

TCOM-1 : CGCTGCCAAAGTATCATTAGCA
TCOM-2 : GCGGTTTGAAGGGTGATTTGT
TCOM-P : [FAM]-ATATTATGCTTTCCACGCGACGCTGCT-[TAMRA]

Table 2. Recovery of_C.burnetii from Mayonnaise with Phosphate—-buffered Saline

Type Whole Egg—Type mayonnaise*1 Egg Yolk—-Type mayonnaise*l
Fraction Solution Recovery(%)* Recovery(%)
Lower layer PO 00 %= 00 00 = 00
Oil layer oL 00 = 00 00 = 00
Lower layer Pi 08 %= 04 08 = 0.1
Lower layer P2 339 £ 45 46 += 29
Lower layer P3 265 = 28 158 = 1.6
Lower layer P4 18 = 08 54 = 1.3
Lower layer P5 17 = 03 38 = 08

Total (%) 64.7 =+ 2.7 304 + 2.1

’"Mayonnaise (100g) samples were spiked with 1 X 10’ particles of C.burneti/.

*2Recovery is mean (%) = S.D.(n=3)
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Table 4. Recovery of C.burnetii from Mayonnaise with Phosphate Buffer Containing 2.0mol/L NaCl

Type Whole Egg-Type mayonnaise"‘1 Ege Yolk-Type mayonnaise’*1
Fraction Solution Recovery (%) Recovery (%)
Lower layer P1 708 =+ 6.7 488 =+ 2.7
Lower layer P2 100 = 0.7 205 =% 25
Lower layer P3 _ 32 X 0.2 17 + 05
Lower layer P4 10 == 0.1 10 =+ 04
Total (%) 850 = 6.0 720 + 04

*1Mayonnaise(50g) samples were spiked with 1 X 10’ particles of C.burneti.

*Recovery is mean (%) % S.D.(n=3)

Table 5§ . Sensitivity of the PCR Assay from Mayonnaise Samples (50g)
Spiked with C.bumetii

Spiked Cbumeti particles /50g
1x102  5x10®  1x10°  1x10*
Realtime-PCR - + + +

Detection method

Nested-PCR - + + +
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A study was made to evaluate the cutoff value of indirect immunofluorescent-antibody (IFA) test for Q fever
diagnosis in Japan. We used 346 sera, including 16 from confirmed Q fever cases, 304 from Japanese
pneumonia patients, and 26 from negative cases. Thirteen sera from the confirmed Q fever cases with an
immunoglobulin M (IgM) titer of =1:128 and/or IgG titer of =1:256 by the IFA test were positive by both
enzyme-linked immunosorbent assay (ELISA) and Western blotting assay (WBA), whereas 298 sera from
pneumonia patients and 26 negative sera with an IgM titer of =1:16 and an IgG titer of =1:32 by the IFA test
were negative by both ELISA and WBA. In the proposed “equivocal area,” with an IgM titer of =1:32 and =1:64
and/or an IgG titer of =1:64 and <1:128, we found 9 sera, 3 from confirmed Q fever cases and 6 from Japanese
pneumonia patients, by the IFA test. Three sera from the confirmed.Q fever cases and one of the sera from
pneumonia patients were IgM and/or IgG positive by both ELISA and WBA. These results suggest that a single
cutoff value for the IFA test may cause false-positive and false-negative results. In conclusion, this study
showed that an “equivocal area” should be used for the IFA test rather than a single cutoff value and that sera

in the equivocal area should be tested by additional serological assays for confirmation.

Q fever is a zoonosis caused by Coxiella burnetii, an obligate
intraceHular rickettsial organism. The clinical manifestations
of Q fever are readily divided into acute and chronic forms.
The most common clinical presentation of acute Q fever in
human is an influenza-like illness, often accompanied by pneu-
monia. The chronic Q fever-form, particularly endocarditis,
may appear several years after the primary episode (1, 2, 6, 21).
Because the clinical presentation of the infection is not spe-
cific, serological confirmation is required for the diagnosis of Q
fever. In Japan, the currently used serological method is the
indirect immunofiuorescent-antibody (IFA) test, and more re-
cently, some attempts have been made to use other methods,
such as the enzyme-linked immunosorbent assay (ELISA).

The unique characteristic of C. burnetii is its antigenic phase
variation (17). Virulent phase I can be isolated from natural
infection of humans or from laboratory infections of animals.
Phase II develops during serial passage in an immunologically
incompetent host, such as cell cultures or fertilized eggs (1).
Serologically, anti-phase I antibodies are normally found at
high levels only during the chronic form of the disease, whereas
specific anti-phase Il antibodies predominate primarily in
acute Q fever (14).

The IFA test has previously been used to detect immuno-
globulin M (IgM) antibodies in the sera of Q fever patients
within the first 2 weeks of illness (8, 12). The estimation of
anti-C. burnetii IgM antibody using the IFA test in a single
serum sample has been proven useful in confirming acute in-

* Corresponding author, Mailing address: Laboratory of Rickettsia
and Chlamydia, Department of Virology I, National Institute of Infec-
tious Diseases, 1-23-1 Toyama, Shinjuku-Ku, Tokyo 162-8640, Japan.
Phone: 81-3-5285-1111, ext. 2563. Fax: 81-3-5285-1208. E-mail:
ogawam@nih.go.jp.
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fection in humans (8). The IFA method is more sensitive and
specific than the complement fixation test; however, it is less
sensitive than the ELISA (15). Therefore, the validation of the
immunofluorescent threshold value for Q fever serology
should be important for the establishment of the diagnosis.

Sodium dodecy! sulfate-polyacrylamide gel electrophoresis,
followed by immunoblotting assay, has been used to identify
the biologically important antigen in a complex mixture of
proteins (9). The outer membrane-associated protein of C.
burnetii is believed to be the antigenic target for the detection
of antibody in clinical serum samples. This protein has been
well characterized, with a molecular mass of approximately 27
kDa (18), and its usefulness as a immunodiagnostic reagent
had also been evaluated (23).

In a preliminary study, we found some unsure results in the
Q fever diagnosis by our IFA test and then compared them
with ELISA results (data not published). Several samples re-
acted to phase II C. burnetii antigen in the IFA test but were
negative by ELISA. On the other hand, a few of these sera
were positive by ELISA but nonreactive in the IFA test. This
phenomenon led us to reevaluate the criteria for the IFA test
for the diagnosis of Q fever.

MATERIALS AND METHODS

Serum samples. A total of 346 human serum samples were included in this
study. The specimens consisted of 16 serum samples from patients diagnosed
with Q fever in past examinations by the IFA test, ELISA, and complement
fixation test, which also served as a positive control, including three imported
cases (13) and others kindly provided by Werner Slenczka (Institut fur Virologie,
Marburg, Germany), Barrie P. Marmion (Institute of Medical and Veterinary
Science, Adelaide, Australia), and E. Kovacova (Institute of Virology, Slovak
Academy of Sciences, Slovak Republic), 150 paired and 4 single sera from
Japanese pneumonia patients in Okayama Prefecture with unknown fever and no
clinical information regarding the microbes in those pneumonia cases, and 26
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FIG. 1. Determination of IgM and IgG titers to phase II C. burnetii in 346 serum samples by immunofluorescence assay. *, acute-phase sera
from confirmed Q fever patients; @, chronic- and convalescent-phase sera from confirmed Q fever patients; A, sera from Japanese pneumonia

patients; 8, negative sera.

negative sera from healthy donors, including 1 serum sample from Slovakia and
25 sera from Japan.

C. burnetii antigen. A total of 107 C. burnetii phase II strain Nine Mile (ATCC
VR615) bacteria with a high passage number were purified by differential cen-
trifugation and formalin treatment as described previously (20), with minor
modifications. Briefly, after 3 to 5 days of inoculation of C. burnetii to Vero cell
lines, the medium was discarded and the cells were collected with a cell scraper.
The cells were then resuspended by Dounce homogenization in 0.02% formalin—
phosphate-buffered saline (PBS) (pH 7.2) 20 times. The cell solution was cen-
trifuged at 1,300 X g for 5 min, and the supernatant was collected. Subsequently,
the collected supernatant was filtered through a 5.0-pm-pore-size filter (Milli-
pore Corp., Bedford, MA) to remove soluble cell culture debris and centrifuged
at 13,000 X g at 4°C for 15 min. The supernatant was then discarded, and the
pellets were washed with PBS twice. The concentration of C. bunetii antigen was
measured with a Bio-Rad protein assay kit (Bio-Rad Lab., Hercules, CA). After
microscopic examination of impression smears checked by the IFA test, the
partially purified C. burnetii was pooled and stored at —80°C until use.

IFA test. The IFA test was performed by using prepared Cburmetii antigen
with twofold dilutions of serum from 1:16 to 1:2,048 in PBS. In brief, 4 u! of
antigen was dotted in triplicate onto a clean 15-well multitest slide (ICN Bio-
medicals, Inc., Aurora, Ohio) and allowed to air dry. Once dry, the slides were
fixed in acetone for 15 min at room temperature. The diluted serum samples
were then overlaid onto the antigen spots and incubated at 37°C in a humidified
chamber for 1 h. After one wash with distilled water, two washes with 0.05%

PBS-Tween, and one more wash with distilled water, 8 ul of fluorescein isothio-
cyanate-labeled anti-human IgM or IgG (Biosource, Camarillo, CA) diluted
1:200 in 0.001% Evans blue solution was added to each antigen spot and the
slides were incubated for 1 h at 37°C. Finally, they were washed as before, dried
in air, and mounted in 50% glycerol-PBS (pH 8.6). The slides were examined
with a 40X objective (X400 magnification) using a fluorescence microscope
(Axioskop 2 plus; Zeiss) equipped for visualizing brilliant green staining of C.
burnetii microorganisms.

ELISA. A commercial ELISA kit (PanBio Co Ltd., Windsor, Queensland,
Australia) was used as recommended by the manufacturer. The bound conju-
gates were detected by using tetramethy! benzidine as a substrate, and the color
change was assessed in a microplate reader at a test wavelength of 450 nm. The
ELISA index can be obtained by calculating the ratio of the cutoff absorbance to
the sample absorbance and multiplying by 10. The serum samples were consid-
ered positive if they had an index of more than 11, equivocal if the index was
between 9 and 11, and negative if the index was less than 9.

WBA. The outer membrane complex of C. burnetii was extracted by trichlo-
roacetic acid and the temperature treatment method as described elsewhere.
(22). Sodium dodecyl sulfate-polyacrylamide gel electrophoresis was carried out
with a 12% polyacrylamide gel as a separating gel (12), and a Western blotting
assay (WBA) was performed using prepared outer membrane complex with
1:400 dilutions of the sera. The assay result was considered positive if the sera
recognized the approximately 27-kDa protein of C. burmnetii.

TABLE 1. Grouping of results

No. of samples with result:

Total no. of:

Group Serum origin
no. Q fever Negative Equivocal Serum samples Patients
1 Confirmed Q fever patients 13 3 16 16
2 Japanese pneumonia patients 149 pairs 1 pairs, 4 single 304 150
4
3 Negative samples 26 26
Total 346 196
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TABLE 2. Results of IFA test, ELISA, and Western blotting assay

Assay result?

Subtype Test Chronio- and Acute-phase sera Negative
convalescent-phase (9 samples) 149 pairs 2%
sera (4 samples) of sera samples

IgM IFA - + — _
ELISA — + - —

WBA — + — _

IgG IFA + + — -
ELISA + + - —

WBA + + — —

“ +, positive; —, negative. Equivocal results were obtained for three samples from confirmed Q fever cases and six samples (one paired and four single sera) from

Japanese pneumonia patients. See Table 3 for details regarding equivocal results.

RESULTS

Serological analysis. Three hundred forty-six human sera,
including 16 sera from confirmed Q fever cases, 304 sera from
pneumonia patients, and 26 negative sera, were tested by the
IFA test (Fig. 1), ELISA, and WBA (Table 1). Thirteen sera
with an IgM titer of =1:128 and/or an IgG titer of =1:256 by
the IFA test were positive by both ELISA and WBA, whereas
302 sera with an IgM titer of =1:16 and an IgG titer of =1:32
by the IFA test were negative by both ELISA and WBA. In the
case of an IgM titer of =1:32 and =1:64 and/or an IgG titer of
=21:64 and =1:128 by the IFA test, 4 sera were IgM and/or IgG
positive by both ELISA and WBA, whereas 2 sera were neg-
ative by ELISA but positive by WBA. In this study, we labeled
this area the “equivocal area” and divided the results of the
IFA test into 3 groups, as shown in Table 1. The detailed
results of the 3 groups are discussed in the next section.

Groups. Group 1 included 13 sera from confirmed Q fever
cases. Four of these sera were IgG positive by both ELISA and
WBA, indicating convalescent or chronic cases, whereas 9 of
these sera were IgM and IgG positive by both ELISA and
WBA, suggesting acute or subacute cases (Table 2). Group 11
included 298 sera from pneumonia patients and 26 confirmed
negative sera that were negative by ELISA and WBA. Group
II1, which was proposed as the “equivocal area” in this study,
included 3 sera from confirmed Q fever cases and 6 sera from
pneumonia patients. The 3 confirmed Q fever sera and one
serum from a pneumonia patient were IgM and/or IgG positive
by both ELISA and WBA (Table 3). However, 2 of the sera
from pneumonia patients were negative by ELISA but positive
by WBA, and the other 3 sera were negative by both ELISA
and WBA.

DISCUSSION

We evaluated new criteria for the IFA test in the diagnosis
of Q fever in Japan. We used 346 human sera, including 16
from confirmed Q fever cases, 304 from Japanese pneumonia
patients, and 26 that were negative. Thirteen sera from the
confirmed Q fever cases were positive by the IFA test, ELISA,
and WBA, whereas 298 sera from pneumonia patients and 26
negative sera were negative by the IFA test, ELISA, and WBA.
In the proposed “equivocal area,” we found 9 sera with various

results by the IFA test, ELISA, and WBA for each serum
sample.

The high cutoff value should emphasize the predictive value
of a positive result with a high probability. In our temporary
criteria, the combination of a phase II IgM titer of =1:128
and/or a phase II IgG titer of =1:256 gave a positive result for
13 sera from confirmed Q fever patients. Under these condi-
tions, the diagnosis can be made even with only a single serum
sample. Additionally, the serum samples recognized an ap-
proximately 27-kDa protein of C. burnetii by WBA, which
other workers suggested as an immunodominant component in
certain acute cases of the disease (18, 19), and were positive by
ELISA. These criteria can be considered more reliable than
those of a recent study that defined the high sensitivity of the
IFA test at a cutoff titer of 1:400 (16).

The low cutoff value for either IgM or IgG should give a high
predictive value of a negative result; thus, diagnosis cannot be
made below this titer with a high probability. We may consider
phase II IgM and phase II IgG titers of =1:16 and =1:32,
respectively, as the low cutoff values (Fig. 1). Most samples
under the low cutoff values, including 149 paired and 26 neg-
ative-control sera, were negative and also did not recognize the

TABLE 3. Confirmation of equivocal IFA test results with ELISA
and Western blot assay

Result for sample no. with serum origin:

Confirmed Q

Subtype Test fever patients

Japanese pneumonia patients

1 2 3 1 2 3 4b . 50

IeM  IFA° 32 <16 <16 32 32 32 64 64
ELISAY + - - + - - - -
WBA® + - - o+ = =+ o+

gG IFA 128 128 128 <16 <16 <16 128 128
ELISA + + + ~— — — - -
WBA + + o+ - - - - -

“ Probable acute case.

® Suspected acute case. :

¢ The numbers show titers as twofold dilutions.

., positive, if the index was more than 11 units; —, negative, if the index was
less than 9 units.

¢ +, positive, if sera recognized the approximately 27-kDa protein; —, nega-
tive, if sera did not recognize the protein.
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TABLE 4. Confirmation of equivocal ELISA results with IFA test and Western blotting assay
Result for indicated sample no. with serum origin:
Subtype Test Confirmed Q fever patients Japanese clinical specimen
1 2 3 4 1@ 2 3 4 5 6 7 8 9 10 11 12 13 14
IgM ELISA®* 151 138 83 8.8 128 14 125 34 73 7.9 104 4.2 8.3 135 111 112 157 51
IFA® 32 + <16 <16 32 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16
wB? + + - - + - - - - - - - - - - - - -
IgG ELISA 147 14 151 147 97 4.3 5.2 158 13 148 119 194 141 41 2.7 4.5 4.6 12.2
IFA 128 + 128+ <16 32 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16
WB + + + + - - - - - = - - - - - - - -

“ Probable acute case.
® The numbers indicate the ELISA index.

¢ The numbers indicate the IFA titer of the diluted sera (see details in the text).
 +, positive; —, negative in the recognition of the approximately 27-kDa protein.

specific protein by WBA, although a few of them had a signif-
icant index by ELISA (Table 4). This is in accordance with a
previous study showing that ELISA is suitable for use as a
screening assay for Q fever diagnosis, with the IFA test used to
confirm negative results (3, 4). We may explain this difference
by the fact that a nonspecific reaction by ELISA may still occur
due to cellular debris in the antigen preparation from culture.
Although a recent study showed that LightCycler nested PCR
can also be applied as a secondary tool in the diagnostic strat-
egy for the early diagnosis of acute Q fever (5), the result of
this study showed a good correlation between IFA titers and
ELISA index values. A higher IFA titer correlated with a
higher index in the ELISA result. Based on this clarification,
confirmation with another serological test might not be re-
quired for samples categorized as negative by the IFA test.

We proposed the titer equivocal area and found 9 sera,
including 3 from confirmed Q fever cases and 6 from Japanese
pneumonia patients in the area, by the IFA test. Three sera
from the confirmed Q fever cases and one serum from a pneu-
monia patient were positive by ELISA and WBA. However, 2
sera from pneumonia patients were negative by ELISA but
positive by WBA, which left 3 sera negative by both ELISA and
WBA. These results suggest that a single cutoff value for the
IFA test may cause false-positive and false-negative results. In
addition, only the IgM titer was positive, and the titer was very
low in the positive case of pneumonia. This result suggests that
serological assay with paired sera should be done for confir-
mation.

The results presented here illustrate the new criteria for the
IFA test for Q fever. We recommended that an “equivocal
area” should be used for the IFA test, rather than a single
cutoff value and that sera in the equivocal area should be
tested by additional serological assays to eliminate false-posi-
tive and false-negative results.
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