#1. 72 Y75 CDC ® FoodNet (& & 2 & BT RIME O EFHEEROHEEE (2004)

TABLE. Incidence of cases of bactetial and parasitic infection under surveillance in the Foodborne Diseases Active Survelllance
Network, by site, compared with national health objectives for 2010 — United States, 2004

Nationad
henith
MNew objective
Pathogen Catifornin Colorado Connecticut Georgia Maryland Minnesotn Mexico MNewYork Oregon Tennesses Overall for 20107
Bacteria
Campylobacted  2R6 108 16.7 6.6 £13 177 189 114 18.0 74 12.9 123
Eschaichia
cob 0137t 0.8 oR 0.9 0.2 0.4 22 2.3 13 1.7 o.e 0.9 1.0
Listarial8 47 3.8 52 1.7 3.3 10 i1 39 1.4 27 2.7 25
Salmoneliat 148 12.9 12.2 21.9 14.3 127 149 1035 104 i3.0 14.7 6.8
5.’*.@9.‘\.‘&* 7.0 3.8 2.0 74 2.6 123 72 5.0 2.2 2.5 6.1 Nal
Vibrich 21 4.4 2.0 2.8 51 e 16 02 25 1.5 28 NA
Yarsipia¥ 7.8 2.8 5.5 4.7 k] 43 0.5 23 42 4.3 3.9 NA
Parasitos
Cryprospondiunt 6.1 o8 2.3 10.7 4.4 277 69 2253 a1 8.0 13.2 NaA
Cyclospord® NR** 1.2 2.0 0.2 0.4 NR NR 0z NR NR 0.3 NA

Population in
survellance
tmillions) 11 3.2 28 35 87 £5 £ 14 4.3 36 5.8 44.4 —

* Objectives are for voar 2010 incidence for Campviobacter, £ 0o O157:H7. ard Salmonelia and for year 2005 incidence for Listeria.
1 Per 100,000 persons.
$ por 1 mitlizn parsons
Not appdicalle.
= Nane reported.
tt Population for same sites is entire stata, for cthat sites, selasted counties. For some sites, the catchment area for Ciyptosparidium and Cyclospora is
langes than for bactenial pathagens

(CDC, 2005, http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5414a2. htm#tab)

#£2. BEHEOYRITEARAAL MILDRENRYLVERTD ALOP

Hypothetical ALOP Referred risk assessment
Belgium FAO/WHO, 2002 | USA
(Grijspeerdt et | (worst scenario) (CDC, 2005)
al., 2005)

Current illness 18,860  cases | 4.5 illnesses per | 14.7 per

(risk estimate) per year million servings 100,000

ALOP as 25% reduction | 14,145  cases | 3.4 illnesses per | 11.0 per

of current illness within | per year million servings 100,000

3 years

ALOP as one fifth of | 3,772 cases | 0.9 illnesses per | 2.9 per 100,000

current illness within 10 | per year million servings

years




#Z3VNLEXTORBRIGERIZETEZN—4 « KTV EFLEZTICLE ALOP 205
FSO O 2 #if)

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




TRk 17 SRR S BRI EIAR NG (RRTEMRITITESE) SEMEREE

RO D Q BYRILY R 7 DIRES
SHEREE  RAED ENURYYERFSIT D A VA EERE =R
WhmgeE R ENIRMERFRFTU A NAE S EE FERE
NN 7] R
o BRER Ci EwsEE
i & YAV
Wbk 7E  ENURYMETTETERER IS = ER
pEE & Gl FER
JRMBE [ A=
FH&RE il ER

WASE ENERSASEEMET SREEEEN R
B ORI L F — AR EEMEE

AR Gl EEMEE
RS Ei e

REf E I IS
EHEMERE RIS AT R
Nt A 7S =S
MAIERK [ iis=S

Wizes's | WIRCRREA RN Q Bia 7 x5 (Coxiella burnetii C.burneti)\ZiBYS T\ &% —HD
OSSR EEE 2. BID L OISR RHITEORS L B EERE L D TE =, Tk 17 FEIT. Al
SRRV BA%E LT SRIAMGEEA SR & < T& AHhHEE AV, 507 [EOBIIH H1E LRI TR R
DNA 725, ZERHEECEIRs S LAMP B & » T C burnetii ORI TR AR T, Fio, @EIC
FEERNE O burnetii BGTF A Lz LHE LW J REREEIEBORHIEIC DN TS, Tha2FE
L. FUEETFREAET DNA H b RSB TR 2R %77, LAMP {E T, L7 3~T
© C burnetii BETIRMETH -7, J EEREHBORHIEEFHR L FETHRBRITT N TRIETSH
Py ETAEET IF—RINBD C burnetif RHIEOWEE, real-time PCR &% AV TEMT 5 &
Y Hio, EREENCHIRES N TWA Y 32 —XFD C burnetii (5% 50 ffnlZ-DV VTR L7273,
FRTCRMETH o7, BREADRERNOIE. I C burnetii (FRIIHERTE P, bUAELILELT
P ADBYEY A7 (BN EB DI,

AFIEB S TEE, BIRHERRO—EA Q  AIFRERELRE - RIEL. B Y A7 2 RE
#o 7 3 T (Coxiella burnetii, Churneti) 3 HMENRAE LTS, B E L ELEGETT
CHERENTWS &0 J BRTMEHEJ ) 78ET(RYEPN T DNA b L > TH R
e DERNAH Y, BINED C burnetii |2k BEMIHE L TE DHHERRFE L, AIREIN



507 BORES LIzNBETH -1,

AEEL, FOHMEEZ AN THE LN 8E
FRH ARSI DNA 240N, mBIZHEIIN S
C. burnetii DBFEHEHLI2L 5 JHEED
BREEZFE L FENELRFORHERAE,
& 561, [ LB H A DNA BiEico
WT SRBHME SRR (GRLHAF) TERS S iz
LAMP &I £ % C burnetii D&/ H 23
FTz,

7o, 3R =60 C burnetii ik
DBRE, 2P HR~aIRX—AD C
burnetii {5RAE % KR HERZ MR
Z — IR AEERIC THEFT LT,

B.AFFE S L

& HIE

1. Coxiella Btk & 8671 DNA O

C. burnetii F)v< U o RIE(LERIIFBSEE O
BLF% ZAVE T EFERICEAIL ., AIEE & Rk
WAE U h T AEAniby v MQIAGEN
QIAamp DNA mini) ¥ . BE&E—2X% BV
HHEEEIC X > T DNA i 21T - 7=,

2.JBBBICI T DM FIEDHEL

J BN O REERZESICREINTH
HECITFFMALH STV RN =0 ]EE
TR J BER— A= JIZAR ST
TR AEEBRR LK,
(http/fwww jinjyuken.grjp/pubPCR/jp/rough.htm)
¥4, LightCycler iZ &> T OMP1 & OMP4
277 A==l AWBRE TV, £ OEIEY
7% OMP3 & OMP4 % A\ T nested
PCR ZAT\, 7H o — RABRIKENZ L DR R
Ny ROMERLIA VT b —r xR0k
DR EBLHN DT 2 AT o 7 AN T T A ~—
L, B RIZE - TH 3 &z Outer
membrane protein % 21— N3 A&+ coml
R L L7 OMP1,O0MP3,0MP4 Th 5,

ML TOLEBY THD,

1) Master Mix D% & AR (template)
DE

(LightCycler Fastatart DNA SYBR Green

1Kit, Roche Diagnostics)

DW 24ulL
MgCI2 (25mM) 1.6uL
OMP1 (10 M) 1.0u L
OMP4 (10 M) 1.0 L
Master Mix 20uL
Template 20uL
Total 201 L

2) LightCycler ® 4kt -
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°C/sec)

*=40 cycle
Melting 95°C 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 OFi% & 3 A (template) D &

DW 13.0~17.9u L
10X buffer 25uL
dNTP (2.5mM) 2.0u L
MgCl2 (25mM) 0.5u L
OMP3 (100 M) 02uL
OMP4 (100 M) 02uxL

Tag AU AZ—FE 0.1uL

E& PCR W 0.1~50u L
Total 25uLL



4) Nested PCR DO FUR4cMH:

96°C 240seconds

96°C 60seconds*

57°C 60seconds*

72°C 60seconds*®
*=30 cycle

72°C 240seconds

4°C foever

HER TH, T2 —7 % 4°CT 30 HHFHE
5 7Hr—ABKIKEN & OMP3 & OMP4 (2
LR2FAVI =R

3.HIRBIRD Q = v v FIERRE

WEAE BERRLAFIC BV C DNAFREIZ L » T
ERERINAS B L7 DNA Y- 7L 507 ig 4k
[ OWTHRET LTz,
@ RRILHETORES

J KO FERHEBEOBFRICE 2 HRHER
by
@ HALEFTORE

SALRFCRR% Lz Q BYRIRE C burnetii
2%t % LAMP &I TOBB TR E R4,
4. = A F—AN5D C burnetii BiHEDK
2172 5 NS TRER~ I 32— XD C burnetii 54
E RRAERZ T v 7 —TEMENI
THEfT)

1) fHERREAR

v AR — A B ORM e C burnetii #
HEOBRIHIIZ. VB EIXLIE MR & LT
R g R —AEEA Lz, &b, MR~ I 1
— ZOAEHYRFHEIIT, KRN THR SN
TWBEIE A TD~ 3 x—X 23 5, I
B A 7D A R—R 27 BE (F+ 15 4 50 |dn)
PR L7,
2) A
OB

C. burnetii Nine Mile ¥R I #BE 2 EEREWN
BRACHIM T o 2 BOM M THEkk. & B %
-80°CIC CHERTE L. HANCHEMER, R
R L=, 728, C burnetii DR LU~
g p— A~ C burnetii DEFAEUNEERIZD
W A A AP— R Ll 3 EEREN T
Ve EhE LT,

@real-time PCR FARAZE

< IR —XFIZHEM LT C burnetii &% H)
35 BRYT, real-time PCR ¥RIZ & 5 DNA €
B %1757, real-time PCR IRE L L T
TagMan Universal Master Mix (7754 R
AF VAT LA %N 4) BERA Uiz, £z,
75 A <—i% C burnetii ® coml {81 % 7 —75
v b &T5 TCOM-1 B LV TCOM-2, ®IET v —
713 TCOM-P (FAM-TAMRA) % FAV 7= (Table 1),
RB.TIAw—BLUOERELT 7 —T 1T
TTGA RALFVRT BRY % R BB
WEAEIT o712,

@real-time PCR fi#E# = br—/)L

TCOM-1, TCOM-P ¥ ZLBEc% 36 & OF TCOM-2 {2
A EESI R H T 28 ESHDNA (77
A2y 7B BRIA) % Tris - EDTA(pHS. 0)
WCVAIRE . AL, 1.5X10° 225 1.5X108
copies/ uL FTOEBEHFRRINEZIEY .
real-time PCR FIAZE#EDNA & L7,
@ DL ORIESHE

DNA HH 38 3K}Z QI Aamp DNA mini kit (QIAGEN
H) ZEMALE, UV oBREHFABERSEK
(Phosphate buffered saline, PBS, NaCl J2&
#5 0. 14mol/L PB ¥IR) 1Tk AL D PBS (=) #3oK

(AKBE) % U > BRHR % #K (Phosphate
buffer, PB) 13 U  EEEMEIRAR (FLOLHZ) %,
FNTNREEKCHEMES%., WE L TER L.
RIFITTATH v M EEIRERMASOBHHA
B TRAB LIz, £ O ORIET T~ TH



Wedh & A,
3)EE

real-time PCR 3%& : ABI PRISM 7900 Genetic
Analyser (777 A RNNAF AT LAY ¥ 3
¥)

PCR BZE: In /b5 ary hug—ny
AT 5 PC-708 (T AT v 2)
4) = 33— X b O DNA HH L

< 3 R — AN 5 NaCl NPB A A 2470 ),
REICEONT-REREARK 200 1 L 24 EHE
L. QIA Amp DNA mini kit % F§V T DNA %

HL7,
5)real-time PCR } L X nested-PCR JED
s

DNA HH#E Su L Z B Y | real-time PCR 1£%
RAWTERMBEFOWEE%IT o 72, real-time
PCR DRFEGAE1X. 50°C (2 43) —95°C (10 %))
DRGSR, [95°C (15 #) -57C (14)) 1%
1Y Ao nE Uiz, 345 A 7 VDRISEIT
o, vAF—ABLOHMHKTD C
burnetii B, E¥E DNA % real-time PCR T &
DRE-FUTHEL AR LZRERICLVE
7E L7z, nested-PCR |Z Zhang & D FIEIZHEW
FEhi L7,

6) v I R—X M b ORI C burnetsi [EIY
ROKET

@PBS (2 L BA~IR2—AMED C burnetii ®
[EU% 2

500mL BEHICINE Y A S~ I x—XFE i
eI A a3 x—X 100g A, C
burnetii Nine Mile #RIFAE 1 X 107 8 & ¥RAN
%, 60 7 L o & —CHER L7z, PBS & 4 1%
B (400nL) M %, = 3% — P8 PBS {25220
fE9 %5 £ T30 MREHHIE L, 2B % 500mL 5%
Ho—MIBL, 2AMRRICTHELE (W
1-A), TEE (PO HE) %[EUE, LEE%

500mL ZFEHZF L-80CIC T 2 ARJEER, =
BTHETIZLICED ~a 2= LY Rk
DMLz, EO%, 500mL BT — MM
BLIEFABRPARICOBIN ST THE L,
FERDI#E (0i1 layer:OL) % [ElUX4% . PBS 400mL
ZNz 30 ML LZ, LEBL TEHE (Pl
D) AR ETHEL, TEHE (P1
) AZERE L7, FERIZ, PBS 2Nk 30 &
RRERE, 8@ L7z, ZOBELEH4ERY IR
L. TERE (P2~P5 4yi) Z[EMLL 7=, [EUR
L7z PO~P5 SENZOWTIL, BHE T &Iz
50mL ZEILE (2 E L, 20, 000 X g, 60 45
%, TRIE% PBS 4mL (ZFSfE L. PBS FEHE 200
wL 225 DNA ZHhH] U 7=, )8 OL (oW,
PBS 2ml % il % 30 #RIHR & 5 IBFnf. PBS %[
IRU., [FERIZ 2001 L0 DNA ZHAH L., &
MBI LE Lz, REMABWKS uL % real-time
PCRIZEDEE L., BHEIZBIT AEIINER % H]
EL,
Q@ENEBEDRM D NaCl I PB IBKIZ L 5
C. burnetii [BIUNR O RET

PBS (NaCl JEBEEH 0. 14mol/L) 3 LT NaCl
% 0.5mol/L. 1.0mol/L, 1.5mol/L & B \\Z
2.0mol/L DIRFEL 725 X 512N 7 PB I %
ERIL, ZnbEAWT C burnetii Ishn< 3
F—=A060 C burneti PN A HIE L
(R 1-B), 472 bH, 150nL I F 71T
EIREMELE Lt a x—X 20g AL, C
burnetii Nine Mile #RIAHE 1 X 107 (& % &0
BTV —TELRES & 51T 60 BRIHEE:
Lz, £D%., KIBED NaCl /il PB A# 80mL
YIR—RAEE) ENZ, < I F— ANBME
T5E T30 MREHEREL, EOBRIE (550%g, 5
) ICE V=3I R—R L PBIRER LB,
-80°CIZ T 16 BEHIBRAEAEE U 7-, SRIBAREE.
100mL D53#5 0 — MK ZH LEER%.,



BOLBLOTEE (PLoME) 2R Lz, 5%
45 LERBIZ AR O NaCl iNPB & N 2. E i
FhE s EoHME ATV, THE (P2~P6 &
) &7, BongsEE 6) DOREFH
BEIZALIRH% . real-time PCR JEICL VW EEL,
NaCl JB#1Z & 2 BN RO LR i 21T o 72,
®@NaCl JEEE 2. 0mol/L PB IHRIZ L B~ 3 x—
R 50g 5D C. burnetii FINBEIUN 5k
150mL BECIPE X 2N EM B L Lz

<33 —RX 50g ML, C burnetii Nine
Mile Zk IFEE 1 X 107 @ZRINFE T L &4 —T
60 M L<HERL L (K 2-B), £DH%, <32
Fo—AD 215 E D NaCl JBEE 2. Omol/L PB ¥R
100mL #ANx 30 RO L < HEERR, 550Xg, 5
ASREO L, w3 %—X & PB AR DBEA.
-80°CIZC 16 BERHUEALE L7, EIRMEHE.
200nl. OB — MIBREB L, SEELT
WMBARER., TEE (P1oE) ZEIXLT,
X5z, FEREIT 100mL o> NaCl B 2. Omol/L
PB IR AN %, 30 B L {HHBFE L. P2
ZEUL LTz, £ 0% X 51 2 BEFEROHHZ1T
W PSR X UPA SEIE R, B ONTEE
Z 6)DMIE L FAFRICAEET%, real-time PCR
MBI & 0 B EORNEARIE LT,
TPCR I L B~a x—X 508 »HD C
burnetii ¥ 1R E O k&t

50g DI~ T K2 — X C burnetii Nine
Mile BEIAHE 1X10%, 5X10%, 1X10°B L1
X10HEEZRENME, T L F—IZ kD 60
ORI, X 2-B (2> T P1~P4 4@ % [H]
%, BoN=EDELIREH., 50ml FiED
BB LT, mILE & 20,000 X g, 60 43l
D%, ThHE% 4l 0> PBS TIAfE L7z, PBS /AWK
200 L LV DNA ZHBHI L7=%. S 5ICHIHL
72 DNA VAR & = &7/ — VIR K 0 e L L B
EAREAK 20 L THMLI, WopuL ZEHIL

nested-PCR 13 L O real-time PCR {E% W
THRHEE 2~ T,

8) iR~ I %— A D C. burnetir (54K E

BINS A T DI — R 23 B, INEF A
7O 3 R—A 27 B EF 50 BRIz ONT
F D 50g ML, NaCl JBEE 2. Omol/L PB ¥
W2 XY C burnetii 73 E% EIX{&. DNA ZHh
H U nested-PCR 38 & U real-time PCR JEIZ &
W C burnetii Bz FOREEZRL (K
2-4).

C.HFehs R

1LREIND Q Bz 7 - 71K RMRE L J 4
B D # tH 5 1E DRRALE

DRI C DR ETE R

J BBORHIEBIIC X AR EFT 27228,
R L7z 507 MiF T X TRMEThH o7,
QHALRF T DORRETHE R

e L7z 507 fFT TRt Th o7,
2.~ IFX—ANEBD C. burnetii ¥ ML DORET
72 b NC TR~ 32— XD burnetii IFRAE
)= 32— HOEM e C. burnetii [BIIX
LR
QPBS Iz L B~ AX—ZAnHD C burnetii
[EN

BELOBRRBEBIERSBIL IIEL A T~
F=ARLOLIY A Fv IR —X 100g %
MErE L AOX10 @D C burnetii %) |
Hi & LTI PBS 2 Bk~ 3 x—AD 4%
BETHD 400l AV, vIR—ZXNbD C
burnetii I ORET & BiA LT,

PBSIC &V C burnetii DA % R T iE #.
I A TRBLORIRF A T T hova xR
—RZRNTH, 2 AMFE®O TEE (PO
AT M6 C burnetii iXI1F & A YEIRES e



Dole, =38R —XIRBRFIZEL D, B
NHBETHZ EBRMONTEY , F’x OBRHT
b TERE (PO 43D BRE#EIZ, -80°CT 2 HIH
DEFERFETHZ LI L0 MRS BT 5
T EPHERINTZ, £ T, BRERFLEIC L
DHBELNTERBIZBITS C burneti #HIE L
TERER, B OL 020 C burnetiilXig & A Y
B S edo7hs, 8 OL 2B\ TEVE

(P1~P5 43#) 7> PBS (& v HhiH & %77
RER. P1 HEILET C burnetitt WEIR S
Teo BINFATDO<IR—ATIEL, P1LHET
0.8%. P2 43 T 33.9%, P3 23H T 26.5% &
HHBREEZ ERD Z & ITHRENLRA M L, P2
SETRRE 2oz, PI~P5 ZEOTXTh
BHEIZENEIL 64. 7% THh 7= (Table 2),

—%. A A D~ ax—Tik, P1 &
T 0.8%. P2 4E T 4. 6%. P3 4E T 15. 8%
ERING A T X BRI RO D, Rk
HEEZERD Z L ICRENERAEM L, P3
SETE—7 B@BD LNz, PI~P5 HEDT
R TEEGLEZEIERIT 30. 4% Th o177,
QENEEDREID NaCl #H1 PB IBHKIZ L 5
C. burnetii BIUEHE DO E

PB VEIRICIRAM L 7= NaCl BEIC L B C
burnetii D EINERZRET 5 BT, v a %
— A 208 BMELL L, 55D NaCl IBEIZ LD
C. burnetii BN 2% LR ET LT,

1-B @k 5z, =3 3%—X|Z NaCl /il PB
WRENZ, BOBEEIT-1%%I2, -80CT
BAE LTz & 2 A = 32— b OIS 5B
DIz DFFERAFHM A 2 BED 5 16 BERTIC
BETEENIIEY A 70~ 3 x—X2BiT
% NaCl B 0. 14 38 L 000, 5mol/L PB IHRIC &
ZHAH T ME OL 225 C burnetii 3 #iH &
7= (Table 3).

RIRE A T D~ I T —ADOHPA. Pl HFEIC

BT 5 C burnetii B %, PBS (NaCl j&jF
%) 0.14mol/L) @ 4.8%Zt~T, NaCl JEEE
0.5mol/L PB AWK TiL 62.4%, 1.0mol/L TiX
52. 3%, 1.5mol/L TIZ 65.0%& W bE<,
2. 0mol/L & AV 35812, 84. 1% & & LA E]
WRPE/ LN, P2 5B OEINEIT, PBS T
62. 0% & P1 Z3iE & Y @b o 7203, DO
T, 8.0~15.4%& P1 DAL D EVMETH -
7o P1~P6 Y EIET % B BT, NaCl
B 2. Omol/L PB % A2 iBA 728 99. 9% & & &
& <L IRWNT, 0. 5mol/LPB @ 90. 1% T - 7=,
. EOBEKERWESEL, 8oL 25
C. burnetii iIZHH I N2 h -7,

—HINEZ A T D~ I R—XTiE, PBS Thh
H U784, P1 43T 23. 4%, P2 T 29. 6%, P3
T 24.4%TH O, 2 TiT 83. WO EILETH
272, NaCl DENMRBE%R BTG4, P1 HHE
DOEUREIL, 0.5mol/L Tix 23.9%, 1.0mol/L
TiE 25.9%, 1.5mol/L Ti& 40. 4%, 2.0mol/L
TIL 55. 6% & &< 22> TV o 72, P1~P6 ) [Hi 4
T abEENEIZ, PBS (NaCl EEHK
0.14mol/L) #% 8. 7%t HHEL . KWT
2.0mol/L 7% 73. 1%, 0.5mol/L PB 2% 69. 9% CTd»
<7~ (Table 3),

@NaCl J&% 2.0mol/L PB IFIRIC L A~ 3 % —
A 50g 6D C. burnetii HFANENY FEER
—RIZ, RBIIRCRNE S OMEFARAE
IR EETIIREICERTLES 25g & L
TS, v IR —RTHEBESCREEZEAH LT
WDz, 268 TIIRBRESL L TR L
Zanllo I NEBE 50 & LTHRHE
1To 72, HHHEPSHITIE NaCl 8 2. Omol/L PB
B AE AV, X 2-B IR LEFIET, v 3%
— X 50g 15D C. burnetii B R A4 5~ 7,
FORER. ZINEMEIE Lz a 2= b



B ER}L, P14y T 70. 8%, P2 43EIT 10. 0%,
ST 3. 2%, P4 Z7EIT 1. 0%, P1~P4 S0
A5t 85. 0% Td o 7= (Table 4), —J7, I

%Mﬂ&btvaﬁwfmawﬁm$i P1

T C 48. 8%, P2 43 T 20. 5%, P3 /[ T
1]%P4ﬂufM1ﬁ%Pk¢4n@@%ﬁ
72%f%ok08%6®54f@75$~f

4, P1 B L TP2 EIOAFHEICR K EIN R
@yw4ﬁu5ﬁ)@9v&%%£bfﬁb\

PlBLOP2 Dl E CTOMETEH, &\ OENLER

BELNDZ AL,

2)PCR JEIC LB ~va R —X 50g 26D C

burnetii ¥ HRE O R
150mL. DA hLiZ 50g D= I R—RZ % A,

C. burnetiiNine Mile ¥k I FBEE 1 X 10%,5X 107,

IX1PBICIXIMEEZENENINZ. X 2-B
W29t~ T C burnetii 5yEiZ B, DNA %HH

Hi - 848 L .nested-PCR {£33 £ ' real-time PCR

BRI E D RBRE A AR, 1X10° Eo

C burnetii MUz~ I3 R2—ATHHBHT

ERMoTB X1 EBRML w3 2= T

FIECTRHTE 2 00, RIEIZ L 2B

BEX, v3a3x—X 50g 7=V C burnetii

500 {8 CTdh B Z & HVHIBA L7z (Table 5),
)R~ I X —AD C burnetii 154K ILH
x

BPNE A DI 32— R 23 B IREF A
T 33— R 27 W A E S0 -RIZOWT,
0 50g &HEA 1L T, NaCl J2 2.0mol/L PB
VW% BV T 2-A 129> T DNA DR A 4T
W, C burnetii Bl FRBEIT TR, C
burnetii B IR SR o7z,

D.E%
ARSI Q B 7 v FIERMAE TR, J
RO FIEORITEE 507 B TITF> 705

RCEEMT, S 5ITRAHFTO LAMP £ TO
BETHRHETD 507 s TattEThol,
Thibb, EEERL ORS LRI 507
@2 51%,.3 2O FETHEL Churnetii
R L hotz, 2 ZNICIE THERE,
HRE R EM R 4 —I2B W Th, HifR
FBONA> 5 nested PCR 2 & % Cburnetii 12
BIEF OB 21T > T A28, 300 BIZ 2T
I _XTEMEThoT,

iR~ 3 32— XL RERIC J BRI O DRE
TIHBRIBFREINTVD L DFEHB RS

TWBHR, 4150 B #FELLBY T
_RCEHETho -,

LEDZ Lonb BRHBRUTOFERE 2L
BNETENZ WA RICEFELZE LTHA
OB Y R 7 3R RIS h T,

E. i

BB A OREERED ST, TTIRERIICEER H D
C burpetii 5YIIHERTET, LLEELE
ELTHOA~NDRERLEY R 73RV EBZ N
7

FRERR IR IE
Bz L,
G.HrsEsER
1.38%k#mX
D BAEFER, DNEE, ZES_. Wk

JEHIE D B B2 Wik O FFM — Q 2. iEla Y,
7, 40—47, 2005.

NFAFD, RS, PIEE. U LFHE
LN Q B—2ZWZBITABEREFREH-T L
k77—, 24, 98—100, 2006.

3) Setiyono A, Ogawa M, Cai Y, Shiga S,
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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*'
Fraction Solution Recovery(%)" Recovery(%)
Lower layer PO 00 = 00 00 = 00
Qil layer oL 00 = 00 00 = 00
Lower layer Pi 08 = 04 08 =+ 0.1
Lower layer P2 339 =+ 45 46 = 29
l.ower layer P3 265 += 28 158 4 1.6
lower layer P4 18 = 08 54 &= 13
Lower layer P5 1.7 &+ 03 38 + 038

Total (%) 64.7 = 2.7 304 £ 2.1

“Mayonnaise (100g) samples were spiked with 1% 10’ particles of C.burnetii.

*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*‘ Egg 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 == 02 i7 = 05
Lower layer P4 10 =+ 01 10 =+ 04
Total (%) 850 == 6.0 720 =+ 04

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

*2Recovery is mean (%) & S.D.(n=3)

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

Spiked C.burnetii particles /50g
1x10°  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
intracellular 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 immunofluorescent-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 1I 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 II 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
immunofiuorescent threshold value for Q fever serology
should be important for the establishment of the diagnosis.

Sodium dodecyl 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 I 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. burmetii 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; B, 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. burnetii 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 C.burnetii antigen
with twofold dilutions of serum from 1:16 to 1:2,048 in PBS. In brief, 4 ul 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 ! 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 (<400 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 tetramethyl 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. burnetii.

TABLE 1. Grouping of results

Grou No. of samples with result: Total no. of:
P Serum origin
Ro. 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

— 100 —
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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 - + - -
1gG 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 ftiter 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
=1:64 and =1:128 by the IFA test, 4 sera were IgM and/or IgG
positive by both ELISA and WBA, whereas 2 sera werc 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 I 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 II
included 298 sera from pneumonia patients and 26 confirmed
negative sera that were negative by ELISA and WBA. Group
IIT, 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 TFA 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 19 2 3 4 50

IgM IFA° 32 <16 <16 32 32 32 64 64
ELISAY + — - + - - = -
WBA® + - - + - - + +

IgG  IFA 128 128 128 <16 <16 <16 128 128
ELISA + + + - - - - =
WBA +  + 4+ - - - - -

< Probable acute case.

b Suspected acute case. :

¢ The numbers show titers as twofold dilutions.

44, 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.

- 101 —



