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7 ANVZRRER RBA) BRCBVWTH—BHSREETHD, ZOREES LU
BRERIE SR ICbe 2, VA4 VAREEDORZKRTIE, Tk, 7/ ABIURBER
OB, T4 VAL, BEBROYANVARFERLREAGOBRER I TE
SN2, —RRFETREERNC NS OBRERTI ZEBEER I L DR vy,
A VA RIME DFITRIRIC RBHN R EBHIRO6NE DO LD Y, BHOEDS
FLBIEHEBN,

Z2EOEBDTIVAIRL X DHRABR

1. BHEBRIA N ZEL

LR EET 2 E YA VAR, /aYA VA, a¥Z T4 )IVA, TALO
TANR, 7T/ OANVADO—ERYE, BROBPZIVIUBBAEL6T DM
Hbo FRIVTUIANATHELIRIA VA NAD L D WCROBRGI & D IREPH
EBCBRLIBIMPBEHER ETRET 200002, ABFRY A VA L ERRF
RIVANZAHBEORERT 50, HESFERBPEESRALTD 5,

INSDTANVAREFFZHRE A, £ o MEFROBRT 2720,
Say, FiE, RARCOFLEENEETHD, PIREERRERET 200 H
EFh, ARKELE EOBREMNERICBTLELIETRITREYET, AYEOMT
BRERINEEZOCT I EWIVBRTEI VDS, BRETFHODIZIZE
EBIOBERENTFE, FU o EONBENMELR S, TR IKERERZED
BHEEERRE, —RCBTETH S,

/0T A NVAZ DB TIRTICCONMEL,000ppm KEERE T MV VAR X 3HEHE
R LR T AMEN D2, 7T/ TANVR, GF TALANVARZDWTIE, THvI—N,
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200~1,250ppm REHZEEF LV 7 A, RE R ¥ I— P L0 BT REHEL
ERAMBIME SN TR, —RICT v NO—72FT 274 VADOHEER, BKEHE
BT L 20, SAD BEEE, BRCLVYENCYANVZAEZREL LT,
A EW & LT500~1,000ppm OREEREE ) MY VAR TV ~—}l/7é?%‘l3%€;

B8, 7IvvannT, KE/ T, V7 /7R ERTVIA-NVIZEDERT S,
Ny RNV R T Iy —TFT 4 ARA YT 279 —TCHUETZ, ZorXu—70HE Y
ANVRAEBEEZEWIFHEWVIE, TR EZ3FHRENTYA VA ZYEICKRET S
EVMERTHD, FROVWBCEZEEEELZER T 2LREF I - FR 7 Z7TF
BnEd b,

DY UANVARLEAEZOREBBRIANBECSZ VWY, S oy VAL EHD
BRAKRE W, ERBEY, FE, TRZETHED, 0f 74 VADHERKAER
@K%ﬁ%%ﬁtt,mm%tu?:t%%éo@%%%@%%éntm,ﬁ%%%
WALk 2BOBGE, BEOERFIHHINTL VA NVAOEMER LS
HEFORSE (CREBSR) THBY, /uAVARELF R I 2R8TEORR
RFTH 22, RN, BERTIREREE L TOEMBELEREL TWwE,

2. [ERVA N RBE

EREIBHELOPLEERLOETEIRDOND, [EBREERLRIT VA NVA
WA v oy, X4 70V Y, respiratory syncytial(RS), 77/, T
yiu, 74/, 3uFrREBMoN TV, BRERMIEIMRERBREB L UBERS T
FEBIUBWENLTORLETHZDS, FHREE: L TREZEDOREE, X7,
B v, FROEAB X UFEY, SBVLORTRPFEOBEERESDIToND, 4
YINZUVFOFITTCIERE CRMAR EOEELREGHERR I THEMEL, L
BEUIETER & 72 5, /NEROKE, BEEOSHM SIS OEEL 2> TWw3H, V7
FUEE, IVANVAEOREDHENKITObATL S,

AYTNVIFT A NATIRERE S L 2 REBRESTETH S, RSTVA VAR
ETRYANATHERINFRIC X 2 BHEPIREEAOEMBEI S v, »EE
REES 2 E 2R T 2B, RRBEYNTHETDH S ZLi1H L, REBEDOH
ROTEMBRETIE2VANVABEZWD, RREBENRKIZEAZERL £ bICFE
HBELVEETH D,

A 7Nz rFREFRRCRITERD T 2 RRBERBREETH D, %#ﬁ?@l
~2RAEPLETBRHTITT 5. BRENEL, ZLOBEAPBREL, HEH
B, BE, ik, L]ER, 25BRRR EO»rTERIFEREZRL I 70L%ﬁ1
HEERECHRERET %2, BEATHA VIV FEMBRBELELTBY, BEE
HEEOV 7 F VEEVEERTHRTH 5,

AVYINVZUFTANAZ AR, BE, CHOIBIRAMESIN, ABIZI S THE
HORBEICLY, BAYINZIUFIANVALED T, 1580 HHE, 9BEON
PR SEINS, BEEMCRELIZABMIH 1I~32DON 1~27Thh, B
B, CAHLE MIRBET 2, HERAZEDHEFHCRITLTWE20IE, AHIND R (Y

&Y L HUEFE Vol.8 No.4 2005

—102 —



EhE), A (H3N2) & (F¥E»¥), BEOIEETHS, BEIZF A (H2N2) &
TANVADRKFATND D, TFEIZ A (HIN2) Bk 2BEbASNS,

EEAMENIRESERERE (severe acute respiratory syndrome : SARS) 1Z3EE R fH
ReFBEE LIPREBEREETH S, THRIZHEIBELE L, HREEDERREY
BET2EEHS LIELIERET 3, BIERRU~15% L b, BEALEEFHS <,
MNREDHEDRBEL 2V, EHARLEEFOL  WRERETH Y, HWRCBIT 3335K
PERETHL, HEONFEYWIBEZEOTES WY, EE, WY, K, R ETHE
RN ERF, BECHERLLCER - PEPREETH 2, —Bcagr 7 VAOD
HEERZHIRBIFTHEH, 73— L500~1,000ppm XEEZES Y 7
A & BERER30BE, H5VvidsrCLIAHNEKEEZ EICE V1T,

EEOI1 LA & B RO S B

AR IEOEN TREEDREELITOND, N VA7 BEORESCREEZD
FRLITONLT D, FHREOOMTOALEST, U red—7 VOMERIIENT
HB, BIEXNRDOEMRA Y v 7 DR S EFEATRE G 1B B3 2 3R 38
EINTws, VA NVABRARBREOIRENZ THO O id HEMCERITEE 2R
HZMEOBY N TAIR TH B, EBRBEERZHAEF Y NOAFILIRETH -
720, REBZELOSBOBREDE Y AV ARED L,

ERPED SNBOEETHEEREO VA NVIAFELED SN D20, BPFEIC
B0 Z D REMPICEM LSS REEEE (TEL) BLETH S,

>z plalnd

KFEQYA N ABRREAEE N B TARIIEAT 5 2 L ASETH D, B
Y RA T VADERENSELRLZIEbD 2, BNV IFUBEESATHRL
VA NVARBETIIBRFENENERETH S, —RIC7 1)V A DIFENE RGO FHE X
HEBD D, ERNBEROFHICELTIZID L D REED Y A )V A RPGE OB
THLEEPLETHA D,

XEk
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Numazaki Kei

* ENRBEREAY A N ABERE=EER

BE ik~ 4 379 X< (Mycoplasma prewmoniae) i3, 5 5L ED/NBOIEER (BR) FAOREAL LT
bo L VFEREOBLDN—DTH B0, HEBUNOEELREHMEREROEEIHON TS, 407
T ATEHSE S MOIPI A & IERPRIR, BN, BEEOERR COSTELIBEMEET S, FHTIE,
NEDT A 275 X BRIENRICHET AR OMBEREN L,

Key Words . Mycoplasma preumoniae, IJEFEHR, w7054 ¥, W &6HE

EUHIC

iz~ A 275 X< (Mycoplasma pneumoniae) |2 Bl &
HE % & &3 ATH P % (community-acquired pneu-
monia) DEELZEF L LTHLN, NREFIZBITS
BEROEIHEHEIN TV, BEHEICHA iR
DIZHK, WEEE, BEL EoO0-EEEBEOBREOERER
REZLVEENFRICFI&SHRE, WEXERETIIEL
WEERECEERETET S T EOFEERN(ER) ko
HETHBY, .

IR L, MEEDOERA LTS L7200
T, BRXBEECT—BEOMZEEEZEE:EY IR
Bz L WO BETEEIN TV D, HiFIZI-TY
B2 5%, &%, BEM%D30~-40%, HITEIZIZ60%
BEFHATAITIATICLEb0L bR TWS
B, TTFITDANARZ T IV TR EZL>THRET
B

M. pneumoniae 13 5 LA ED/NB O BB ORFREA
ELTEL - b~ bDTH D25, ENICREX

618

75, MafEde, WHEER, FHRE, BIRIERLE & ORI
BEREET D&, FLPRBRELNOEE 2L
FOBREROHEDH SN TWBEY, M preumoniae
BEUE T ORREEF I £ 2 R EFEEE & &R b
FRERAIICEELMRE L 2o TV b,

BRI BEHE DD DRI

M. preumoniae BRELE DB MKMARMIIN 2 ~ 3BT, £
& LTRIRBETHEMNIBRICBVWTHITTIA2Z L b d
%o THEEIEEERTFERTAT M. pneumoniae DF IR G
FRELARECLL L, URERRPLOLERERRT
TOMMEE7 BUA~28HT, 15~21HA b o & $%<
(43BUF216), FHUHTH o7,

M. pnewmoniae W EFAEICHEE SN B A, fAEREL & 7
VDT, SREBEEZRL, =) R, T2 L%
%z EORAEE SR EEOHEEICIIRFHEZ RS 2V,
SEEIEEM EICT2 ~ 4 AR ELEE L, BELRR
BT, {HOEBIEIC L 2REFRALREET S, K
MRS BE D O ORGRERG: L EARSIC L 57,

WNBEFE, 28(5). 618-624, 2005.
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I. —fEIRED
1. EEEERE
2. MHEH#, REZL, R, MWERLRCOMREBRYEE
I. BEEhEHD
1. R, BEMEA, HFHMk, REHEER ¥F7r - 0L-
fEMERE, SUMEEEEMEHA (ADEM) B L U£ 0o
PR AEE
2. JEERIRE, SRBHEEAE, A7 -7 YA V3
V)RR
COBRS, FHRRERRE, RPIRIE, B
. BmtEEf, DIC, MIRAREMEEF
. MREi%
. Bk, L
. ER

~N O O bW

BT OBIAERDBEEITE

REAIEAR, HERFEOMSN CHEEZREL,
REDOTRE LR BIET 5, TUEASEANDOIRIFEAEOFES
IIFIREREIRG 2 ~ 8 HTA LN, ERRERFEHRRIC
=2z b2, B L UL TOHREAH 1 AR 72
E, 4~ 6B EICh DB o BRERIZ X DR
EHESFEIND Y, BRI THhy, B
B IO LN A,

TATTITATId e P BLUBWICE S BRET HRE
ETHY, Mycoplasma B & Ureaplasma BIZTHEH S
TEh, e r»oHBRIEENE <A 277 X124
BROLOVHLNT VD, ZhbD )b, REEIHE
EINTWD b DX M preumoniae, M. hominis, M. ge-
nitalium 3B X U Ureaplasma urealyticum Tdh 5B o

M. pnewmoniae |2 X B IPIREFRRAE (L EERRAVICEE T
H DD, M genitalinvm B X T U. urealyticum ODWAFRAE
FESFREEDH SN TV 5, M genitalium [ TBMHEDIES
Z I U THIENEERERRD20~30% b s, F
EEERBED LS EFERI KB L CREICEVWEE
TR SN B, M. penerans i3 AIDS BEDIR & b 78
&N, RBLOPPLYETRBEENT VNS, TDIENI
INBERMEI T U wrealyticum 13 EIT MR KRGy R0 B E
BRI & o THTAELR, & ISRBIBICIB SR EE S &
I ERITREIREEN TV S,

M. prneumoniae \ZHIFEAIZ DNA, RNA, V) EV'— A

FHLPPLO Z2EDEH EICETHEET %, M pneu
moniae ZHIfEEZ BAEET, ZRI O LR LERETH
bINTWBEI ENLERIETHY, FRBOTIRE L 55
AIIEERm BEOKE 8 TH b, MIEEEEHIE
EHTHBR=YY vFk, T x L%, B-lactam FIT
EYEITESTH S, 50T 2 DIRETEOESIINE
b5 5, BREL 7= M pneumoniae {3 major attachment
protein Td 5 PI1EH CTHELFHMIAOBERIZFF
L, IR )ELTEEICEEY5 2 5,

B EERICBIT R oSBT TRy b ORETIE,
M. prewmoniae BRHEIZ BT CD8B L U CD2551EHERE
DEMERBDOT WD, F4 b I A VEEREDKRET T
IFN-7 BX U IL-100EEZFEDO TN 5,

INGLDEEDNS, A 377 ATEREENEEIZIE
FETEMEEOFEEIEE LTV I EIIMA, TORE
FREBIZIXIEME Y 7 SERRP [FN-7 2.0 & L7z Th-13RD
BERBCEVEELR M) —L ko TWBE I LAVREE
INTW5B,

IL-6I R AR R RN 2 & O PR REIRD &
HHUI BV T LI BRO N D, BEELBHEEMEL L <
4 275 XK T KL-68 % lLEH&sT L /-4 R T
&, BUE CHIUE KL-6EASELRLADIx L, <4
75 AYMETIEHFEELR EFIIED N2V,

wkE, KE, REE, PHE, Fio/NMEFATIE
BREEOWITY RO L b H D, DENT 4 EDH 1 7
VB TRIT R4 0BT & aN7z2s, SEETIZZ O
FEIZHEAFRD LN, 3~ 5 EDHITORIH 5,
MIFEICBHT SN2~ 4 277 X<IRICDw st
L7-#52 T3, 19884ELIEIZEIEAMASFMEL e o /2 b
W,

HIRY 72/ NATHI D RRD B, BIEE—HRICRK» 54
W, R4 3T T ATMEDORILICBELTiE, BED
AR SRR EREOBE bIEE SN TV B, Eih
BNZIIFEICS L, 9~1RICE—27 28D 5 I 2%
WS, FEERICEL o T4 BT -2 28wy, 2
DIEESTARE C. preumoniae BLYLFE DERS DA & 15T
BnibDThHb,

<A 27T XhiRE 4 ~ 5 RUT OESHBIZBVT
IEEHEIMERNE ENBA, 2EUTOHANEM DR
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EFEENTWE, M preumonice O P1EE OB{ZTHAF
TRIHE THORITORMEDELLHES T
5% FEFATEIZRD 5N B b DIFEREFHITEZ VL VD
WELHEH, FE/T— B IRV E VWS EED
H5,

fifige, TEXRERLETE TREREEICBIT A5
FIREEY DOBES OEREIZOVTRE L 2T,
TRERGEEIR2167 5 DREKEF OB SERE L RS
T ANVR20.4%, 42 T7IVIHEI.8Y%, MLIKE
10.3%, M. pneumoniae 27.4% TH o779, T3 b DIE
Bl S LB LR TIC L BM21325.6% THRDO LN
726 M. prewmoniae BREEATHIBE L 72 PLEEF O EIBT
G OEAKRERD & D72, 5 RERMOESITIERS 71
WA EORBRDPE R 5725, M. prewmoniae |3 E4E

8wl U CBESICHRIRE s h T,

E IR

FERMEIEFRIMAOBESUE, BB X 5 1ZEERFERAS
R, MM XA LIERLEREZEDL LS
DTH 5. BE, BMIREZ TR VR, 77
T AR 2 Rie EOHEWEIENTIIH L5, HEmy
FREIF RS E V) O TH B, WRXERRE
W L TEFMRTRIEZ LW E e LTHIT
L%,

BB ROFREMAREIY A2 TS5 X~, 75397,
ANAEIED E L THEIIhD 2 Eh b, BRERD
A CIREBWICESD & L IIEEELR Z L A% v, FITHR
MR RIENBEOFELBEOMT L 252 L4 5,

ERFHTRDFI0% HIT5:H BV E30~60% % 5B & &
NB M. preumonine MR D FHWFIRICZ L W2 & 4%
WA, BEERLGBEI A EFR L T 5 T LA, Bk
BICIIEETH D 0RBISEELEI BEOI DL %
D, BEEICKEERCEGICHETL L b b 5, IHEE,
Rafe, ERERGEIRFTEN, BB &EEIZLbH D, FirS
U REDEREED LI L b H D, BETIIIKES
R DRET % MO L FROFRERD 2, &
FEGI TR AR HIKEFE 2 580 5, FLANB TIIMGIE <
MREEEEEPES T b d B, T2, M pneumoniae IR
EXMmMBNRELFRELLY, BESELII LD S,

Mi#is M. preumoniae TRYEE D3 ~5 %ok b,
MIEEREOBE A LN L BEOEE I EDS, FER
B3 0B U CHEE R BB S B, £
7z, BB, FEAE, HEEAS, BE, @5BSn @B
RS RGEIR LA, T, MBS &0 LeskeiRysen
DHEND T EHE,

FLIRERA D /NIRRT CoOMEBRIEB XL UERES
BIZBWTHRET LR TIE, WMEBARRIZBLW TV
oA LR L7 MEFEEOETIIED ST,
DL REE,POMBBRIIBIIAT/Ia /S A<D
PO RSN TS, 3EUTTIIEL DBESR
RIS % 520 2 2%, TS OBEMRIZERE DM BEEIETIL
HWEBERETH L, ~M1 I TFXATDIBT LAY L
LTOFEESBDH LN TV B,

M. prewmoniae Gt O J R X ARFT BT X 4sk - A 3E
B, MER, [EIMEEZ SICHEsND, MENE
DERBEER EFLTEHDOPEN, BEE, - THE
FIIMMERICE C, 1 ~3BTHET LI A%\,
i JE DIMER X #R (% T3 R E ST BIAR B B R B R 82 ik
LI TH B,

BRI AR DHEBFAT R CIE, MR & E TAEIR
EERE~O KIEMEREE 3B & ORREEN O RSFEEE
PRHLNTW5E, B CT HTIRESTEB L UHRE
X OYER, BERLIER L /NER G ERIRIE R £ AR 2 BT
R&ET 5,

MAEFRE T, BMERIZ10,000/mm® LT THRAN L 2
WZ ENFEDS, 20,000/mm*ll e B E b BB,
EERICIZMTEESRIE S L FRO L B 2%, FRILEIZEE D
LILET B L DI TIEA B B, CRP EIZ—RZICERED
LHRREEOBMITRERT,

M. prneumoniae & FHARIREEIC & 5 BT/ NE o b
RKOO%ETINETHEVIHRELDH S, MEFOEHE
BRECE L TIE, M preumoniae |2 & 5 AFREF O
AT RBREREZ D L)Y, —F, FATRER
B IBDHI10% TIE M. pneumoniae B % 52O 72, 1IH
DOHERZ 7 IV TR ELDERREREIRES LT
%o M. pneumoniae O ZHRBREIIIZBOBIE(L, EfEL
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R28VA AT I AYRBLEOERERNZEE
1. PEESER
I. MiEPRYBEE
. WA RIS (CF)
. MR (F8) FlnEREE RS (IHA, PHA)
. BEEPLRE(EIA, ELISA)
. BLFEBERUG (PA)
. BILEHRFEERIG (HDPA)
. ACERELE RS (M)
. BEMBEERIG(GD
. ESEERUS (CHA) GEBEY)
I. PCR, nested PCR %
V. DNA 7O-7%%
V. BEESHEE (DFA)

00 ~1 O Ll B W DO

2h7mbTEVIHELH DY,

BUWTIT—A%IC, MUBEPORFEFFELAOHERE, L
ITBEBOEEREME L D O M preumoniae DTEEIZL B
(F&2)"Y, SEEEIEIL S o L D ERWLHFETIEIH DD,
HEHAT CIET 1 -4 BE L) RIFE T LEL
L, FHIXPPEHRTHLD, IREERL TS
BRIIENTIERELON TV 2 D0 HIRTH 5,

ERRIZIE, M preumoniae HIHEE - RES - ik Lo
B L D S S NAUSBITREEL S V. BE OIEEE -
B & 0185 N-ERIRIRMR % PPLO 854 (B3R, WEB
L UERBE#) ICHEIEL, 37CICT7 ~10BMEEL,
BERFHOBE, 0 —FEROHRI O — =2 7 2iTwv,
M. prneumoniae O EYERITER GRIERRFEFE, BINEE
7 E) e FAELEIEERIT, BEMNICIE M preumoniae
DILMLIE % BT D514 A 7 ¥ (paper disc diffusion
ENLL o THEET A,

EFNE A (DFA) 1, IHEES CWE OB
=7k M VEZER FITCESA~SAZ/IAvE/ 2
O—FVHEZER &9, ERIEMERICTREET 5 i
TdHb, FHEZRBIHERLRSL I LTS LM
FRIZIHDEPFALN, BRECLMESH D, KRR
EARRENI L HIEHEIN TN D,

B2 HME LTPCRIEICE ZIHEL LD M
prneumproae DNA ORBIENHE SN TV S, PCRE
BERE,OERETEENMEONE I L LD, BERRY
CHEREVFSVEBIETH B, T2 PCR ER, M

pneumoniae DI L L IO bEE~ A 27T X
< DEEDLTRETH B0 ZDIEDITFITIHROFEE R
VR EEPRROBE RPN E O ER F ORRET b
WEETHLH, DNA 7U—TEdbe b - B~ a7
5 A REFEDRIAZHTIC AV LN TV B85, KENR
% PCR {245 %,

FERRAIC EBI R EE D N /EF TR IZDNA 7
O — 744 nested PCR &% EOBIZFREE L EML
ToAEFRTIE, DNA 7u— B aBEEsEsE L 131TEE
DEFETH o 7275, nested PCR iETIIMIFFERBHIIE
PR RETEEORETHIBEERERTILb D
B, FHARHRRRABHE & BSHT S AL70376) GRE IR &
75, BNR30B) ORNEREEE X UIIE ZAR{E L LK
RTIE, BERE»O~A 375 X< DNAEE S
7ob OITEREERMELATIZ 7 6 1 60T, 7 BLIPICH
FHER 2 55E L2 2e TI17HIFRLISBICHh o 7 v D,

IEESETE & LT, — 80 i3siass & /s (CF),
MO RMEREGEE UGS (THA F7:21X PHA, BB IZIgM,
1gG FURBIE), FLFEEEE (particle agglutination, PA) X
&, ELISAEZR EF—EMTH DY, 201,
RELUESUE (M1, BH12 [gMll5E) 2 ESHV LT3,
HEZE DBEOBENDRALNEI LB, HEELRD
Wi %182 OFHEELEE D B 700, BEOBEES 6
B3I LbUELRSENDD,

CF IETOPRMEILRSGE 1 AMEET LA LIRS,
1HALSVWTE—ZIELDOLIET Y %, PAE
THELER 1B OSWTERL, 2~ 6.8M#BTY—
ZIET A5, EL LTIgM HEPSEEEND 720,
CF BB L TEZRIET 5, —#BYIZ CF EIEE
ELTlgG 7 5 ADOPE, PAEIER IgM 7 5 ADFUE
FHIET B0, RELBICBEFEZTI I EET L
wekahs,

BmiEid CF T64fFLLE, THA (PHA) T32085LLE
FHBEET BT, RTIET4ELU EOHRED EF D
B\ EME T b EPUEM (CF T12845 % /21X PHA
TEAOME L E 72 &) 0 HIERATHERR & AR BB IEA
vy, MIBSWHEORBEEL LTI, R7MFIZLHEE
1~ 2 BEOHEBFET LI L2, JLEDI OO
MIREIZ X W B REER C L 2 8B b, 7, 3

PNEEE FBBEST 200558 621
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DT ANV ARG EDFEI X AHUERISIC X o TH
FHDOEEVBHLNLHEL DY, EERHMIWVEL
BEbdb,

ZEMRIEARIIREGEICES L, fikicla<es
TS A0 T FOENBELEMD 2HEEE LTHER
N5, MIHEDRERIIFEMILVBIZELRT S,
SRR SRR UL (CHA) X ARRE DB ETIZ B\ TIZ#EBhAYIC
Awoihs,

PUEARTEII BT 2 EHURE (Y 1 v 7L R) 139 8Es
FEE OB TRREIL90.3%, FFRE6T.6%BEL SN
bo MIFEFRR IgM PFUFREIZBIT DA L/ H— K<
4 375 X=HUR(IC) #Eid & b THRM THRETEET
HBHOD,RUBKEL U CHRETRELIER I TV A,

SHIE

M. prneumoniae Fi R OESHHEE & L CidlafEss, Z=iEkE
Bz EORMETHEDIZ,C, PHREMER, 1BREER, M
1bE8%, MTERAHER EOEHLMNSHED ML
TWv5, FFEREEERISHEECRD S, HEEOEREIL
—HRIZEEE T, ASL, ALT {EIZ100KU BEDLHFIC
& EF D, FRIKEMEMIS CIIhoRAEIC X Mg
HRTHEE IV E VLR LT WEm 520 5 5°
FETIHEED LA L3202, IFEEDHIRIFIIRE
BEASZ VS, BRI ERT 256055,

PIRTERE BHE CIIREIRAE, BHgk, Fo v - L —
EREFELZEFHSR TR EREmIE L LCIdE
FERIRE, SRIBHMEAE, AF4A—T >R Tary
VBB D BV, RBHER, BHR, LK, &
Bk, BEiRz LS HIE SN TS, £/ DIC (&
TEMMENEEEER LOREATEREBEOSH L s
ENTWBEY,

—HRIBRIZBWTIE, PSR S HE IR O
TRESERD H10H LIBIZ IR T 5, M. preumoniae BRGE
BZICEEEBAIEMEINE R 2 (ADEM) 2 34E L 7o Bl REGE
ETREEOMRELEE L, MENEOHESEE
MRI £ TR B BEEREZ RO TV D,
IR ZBFAEIRO5EVY ADEM Tl M. preumoniae BEIEIT1E
IDDLEFEIIBLLEND D, TDX ) REFITI,
AFNTL RV T D)V RABESZEHETRT LD

HY, FBIEITH Gal-C PLEZ A L - B RERFE L
GLTWAIREEDHEE SN TV B,

B &

M. preumoniae MR DEFEITIIEBEHERBEERITH S
R0 I 4 ¥R, T hIVA 2 CRFEYE DS
HuyvonzaW®, BERIEEKRE I D AT M preumoniae
DRBEVERII=2954 FRIDT I 421 V3R
HEYE, &3/ H A2 v (MINO) DBREERSE
{, %53~ 5 BCRELIOSKRETS I LATEETDH
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SUMMARY: Hepatitis B virus (HBV) surface antigen (HBsAg) is onc of the most important scrological mark-
ers of current HBV infection. However, there are significant antigenic variations of HBsAg caused by genotypic
diversity as well as mutation of the HBV genome. It is predictable that amino acid substitutions occurring in the
HBsAg ““a” determinant of a particular HBV genotype will affect the sensitivity of some diagnostic kits, since all
the diagnostic kits currently available utilize monoclonal and/or polyclonal antibodies against the “a” determinant.
Onc possible concern is that there may be a significant variation in the sensitivity of HBsAg diagnostic kits to
HBsAg encoded by HBV of different genotypes, which might result in a failure to detect HBsAg of a particular
HBYV genotype. In this study, we assessed the reactivity of HBsAg specimens derived from three different HBV
genotypes (A, B, and C) that arc prevalent in Japan by 10 commercially available E1A {enzyme immunoassay),
CLIA (chemiluminescent immunoassay), and CLEIA (chemiluminescent enzyme immunoassay) diagnostic kits.
Specimens included both clinical samples and recombinant HBsAg. Our results showed that all the diagnostic
kits cvaluated were able to detect HBsAg irrespective of HBV genotypes. At the samce time, it is apparent that

some, but not all of the kits showed clear differences in sensitivity to the three HBV genotypes.

INTRODUCTION

Antigenic variation of the hepatitis B virus (HBV) surface
antigen (HBsAg) “a” determinant should be taken into
consideration when a diagnostic kit with high specificity/
sensitivity is designed. Since all the diagnostic kits for detec-
tion of HBsAg utilize an antibody against the major epitope,
1.c., the “a” determinant, amino acid substitution in this
region would be accountable for diagnostic failures. There
are threc major causes of variations in HBsAg: differences in
subtype, differences in genotype, and mutations. HBsAg is
classified into four major serological subtypes, i.e., adr, adw,
ayr, and ayw (1,2). The diagnostic kits currently available
are able to detect all of them with only a slight sensitivity
variation. There is, however, a significant variation in the sen-
sitivity of diagnostic kits for detection of naturally occurring
or vaccine-inducing mutants mainly in the “a” determinant
region (3). Therefore, when designing diagnostic kits, if we
employ a monoclonal antibody (mAb) that recognizes amino
acid residues but is subject to mutation, the result will be a
failure to detect the mutant HBsAg. For performing sensitive
and accurate blood donor screenings, we need a robust assay
system that does not overlook any positive specimens. Since
the incidence of HBV mutation in specimens from the general
population is rather low, this may not be a major problem. In
contrast, genotypic variation in HBV could become a serious
problem if some diagnostic kits fail to detect HBsAg of
particular genotypes.

*Corresponding author: Mailing address: Department of Research
on Blood and Biological Products, National Institute of Infec-
tious Diseases, Gakuen 4-7-1, Musashi-Murayama-shi, Tokyo
208-0011, Japan. Tel: +81-42-561-0771 ext 335, Fax: +81-42-
562-7892, E-mail: miz(@nih.go.jp
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Based on an intergroup divergence of 8% or more in the
complete nucleotide sequence, HBV has been classified into
eight genotypes, designated as A to H (4-7). The prevalence
of specific genotypes varics geographically (8, 9). Genotypes
B and C are prevalent in Japan, and only a small population
contracts HBV of genotype A (9,10). Recently, however, there
has been an increase in the number of acute hepatitis B
patients infected with HBV of genotype A, especially in
metropolitan areas in Japan (11). And there is an accumulat-
ing body of evidence that certain HBVY genotypes correlate
with the severity of liver disease (12-14) and with the
susceptibility. to anti-viral drugs (15-18). It is thus important
to detect HBsAg derived from various HBV genotypes
without a sensitivity divergence. To date, there has been no
published study examining whether or not commercially avail-
able HBsAg diagnostic kits are able to detect genotypically
distinct HBsAg - e.g., HBsAg derived from HBVgenotypes
A, B, and C - with equal efficacy. The lack of such informa-
tion threatens to undermine our confidence in the rcliability
of these diagnostic kits. Accordingly, the objective of the
present study was to compare the sensitivity of 10 diagnostic
kits available in Japan to serum/plasma samples containing
HBsAg as well as recombinant HBsAg derived from HBV of
genotypes A, B, and C. None of the diagnostic kits examined
here failed to detect HBsAg of genotypes A, B, and C at a
concentration of 0.2 1U (international units)/ml. There were,
however, obvious differences in the sensitivity to various HBV
genotypes in some kits. Possible explanations for the reac-
tivity differences found in genotypically distinct HBsAg in
some diagnostic kits will be discussed.

MATERIALS AND METHODS

Specimens: Serum samples from HBsAg-positive blood
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donors were kindly provided by Hokkaido Red Cross Blood
Center. They were genotyped by direct sequencing and found
to be of cither genotype B or C. Genotype A HBsAg-positive
plasma samplcs were obtained from International Reagents
Corporation (Kobe, Japan). Recombinant HBsAg of geno-
types A, B, and C were obtained from culture supernatants of
genotype-defined HBV gene-transfected HuH-7 cells. In brief,
extracted HBV-DNA from HBsAg-positive plasma was
amplificd by using a TaKaRa LA PCR™ Kit (ver.2.1; TaKaRa,
Tokyo, Japan) with sensc primer GGCTCTTCTTTTTCA
CCTCTGCCTAATCA (1821-1841) and antisense primer
GGCTCTTCAAAAAGTTGCATGGTGCTGG (1825-1806),
both of which were modified by Glinther et al. (19). Sapl
sites sequences (bold letters) were added to remove HBV
DNA from veetor. The amplified HBV full genomes were
cloned using a TOPO XL-PCR cloning kit (Invitrogen,
Carisbad, Calif., USA) and their genotypes were determined
by scquencing. The plasmids containing HBV full genomes
were transfected into HuH-7 by lipofectin reagent (Invitrogen).
Culture supernatants were harvested after 2 days and stored
at ~20°C until use.

Diagnostic kits for HBsAg: The 10 diagnostic kits uti-
lized in this study are listed in Table 1. Tests were performed
according to the manufacturer’s instruction.

Statistical analysis: Statistical analyses were carried out
using Student’s ¢ test,

RESULTS

The HBsAg concentration of each specimen was first
determined by utilizing ARCHITECT HBsAg QT (Abbott
Japan Co., Ltd., Chiba, Japan), which is the only quantitative
assay kit approved in Japan, and expressed in [U/ml. The
concentration of each specimen was adjusted to 10 1U/ml with
a multi-marker negative matrix (Accurun 810; BBI Co., Ltd.,
Boston, Mass., USA). Specimens were then diluted to make
test samples of three different concentrations, i.c., 0.04, 0.2,
and 1.0 1U/ml. These test samples derived from various
HBYV genotypes were then analyzed with 10 diagnostic kits,
including ARCHITECT HBsAg QT, as shown in Table 1. In
the preliminary experiments, cach specimen was analyzed
by 10 different diagnostic kits and the reactivity, which was
expressed as 1U/ml, COI (cut oft index), or other measures
depending on the kit utilized. was plotted along with the
arbitrary HBsAg concentration pre-determined by ARCHI-
TECT HBsAg QT. The measures were intentionally omitted

Table 1. 11BsAg diagnostic kits used in this study

No. Method Antibody (capturc/detection)
! CLIA monoclonal/polyclonal
2 EIA monoclonal/polyclonal
3 CLIA mwnoclonal/polyclonal
4 EIA menoclonal/polyclonal
5 EIA monoclonal/monoclonal(x 2)"
6 CLEIA polycional/monoclonal(x 2)V
7 CLEIA monoclonal/monoclonal(x 2)"
8 CLEIA polyclonal/monoclonal
9 CLIA monoctonal/monoctonal
10 CLIA monocional/monoctonal

CLIA: chemiluminescent inumunoassay.

EIA: enzyme immunoassay.

CLEIA: chemiluminescent enzyme immunoassay.
(X 2Y: Two different monoclonal antibodies.

from the y-axes of Fig. 1 so that the kits could not be
identified. Each curve showed a good linearity, at least in the
range from 0.04 1U/ml to 1.0 IU/ml of HBsAg (data not
shown). Therefore, values corresponding to the concentra-
tion of 0.2 [U/ml HBsAg were chosen and plotted for each
genotype as shown in Fig. 1. It was concluded that all the
HBsAg samples, irrespective of their genotypes, tested posi-
tive in every assay kit, at least at the concentration of 0.2 [U/
ml. There were, however, considerable differences in the
sensitivity to HBsAg of various HBV genotypes in some
assay kits. For example, in kit no. 7, sensitivity to genotype
B was significantly lower than those to genotypes A and C.
Figurc 2 summarizes the difference in sensitivity to various
genotypes in each assay kit. Assay kitsno. 1 to4 and § to 10
showed a marginal variability in sensitivity to the HBsAg of
the three different genotypes as the ratio against genotype A
was close to 1.0 in each of these kits. In contrast, assay kits
no. 5 to 7 showed a considerable variability in sensitivity to
cach genotype.

DISCUSSION

In the present study, [0 highly sensitive diagnostic kits (EIA
[enzyme immunoassay], CLIA [chemiluminescent immuno-
assay], and CLEIA [chemiluminescent enzyme immuno-
assay] kits) currently available in Japan were examined for
their sensitivity to HBsAg encoded by HBV of three distinct
genotypes, A, B, and C. It was concluded that all the kits
examined were able to detect HBsAg of all the genotypes at
the concentration of 0.2 IU/ml. This is a sufficient level of
sensitivity according to the “Guidance for Industry” issued by
the FDA (20) or the “CTS” (Common Technical Specifica-
tion) defined by the EU (21). Our results thus validated the
sensitivity of all the diagnostic kits to HBsAg of genotypes
A, B, and C, which are dominant in Japan. However, it was
concurrently demonstrated that some diagnostic kits showed
a substantial difference in sensitivity to the three genotypcs
(Figs. 1 and 2, kit no. 5, 6, and 7). This apparent sensitivity
difference may stem from the antibodies employed in the
“capture” or “detection” phasc in the diagnostic kits. As shown
in Table 1, kits no. 1 to 4 employed a mAb for the “capture”™
phase and a polyclonal antibody (pAb) for the “detection”
phase. These four kits showed little or no sensitivity differ-
ences to the three genotypes (Figs. 1 and 2). A similar result
was obtained for kit no. 8, which employed a pAb for
“capture” and a mAb for ““detection™. In the case of kit no. 7,
however, there was a noticeable difference in sensitivity to
the three genotypes. As shown in Table 1. kit no. 7 employed
amAb for both “capturc” and “detection”. Both of these mAbs
may have had a poor affinity to the amino acid residues unique
to genotype B. On the other hand, kits no. 5, 6, and 7 had a
higher sensitivity to genotype C than to the other genotypes
(Figs. I and 2), probably because the antibodies employed
in these kits have a high affinity to the amino acid residues
unique to genotype C. Kits no. 9 and 10 showed only a slight
difference in sensitivity to the three genotypes (Figs. 1 and
2), despite the fact that both kits employed a mAb for both
the “capture” and *‘detection” phases. The manufacturer’s
unpublished information revealed that they employed two
mAbs with different epitope specificities. One of the mAbs
recognizes the “loop 17 region (a.a. 124-137) of the “a”
determinant, whereas the other recognizes the “loop 27
region (a.a 139-147). Since the “loop 1" region is assumed
to be more conserved among various genotypes than the
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Fig. 1. 1IBV genotypic preferences of each test kit. Detection of HBsAg derived from HBV of genotypes A, B. and C. A total
of 30 specimens containing 1BsAg (0.2 TU/ml), including 7 samples of genotype A (8), 13 samples of genotype B (A,
and 10 samples of genotype C (¥), were assayed by utilizing 10 diagnostic kits listed in Table 1. Horizontal bars indicate
the means of measured values. The number in the parenthesis is the cut-off value for each diagnostic kit to evaluate the
reactivity of a specimen. Statistically significant (# < 0.1) differences in the mean measures between two genotypes were
noticed in the following kits. No. 5: Bvs. C. No. 6: Avs. Band Bvs. C. No. 77Avs. B.Bvs. C.and Cvs. A,

*“loop 2” region, kits no. 9 and 10 were able to detect all the
genotypically distinct HBsAg with only minimal divergence.

These results are reminiscent of the previously published
studies that pointed out the failure of some diagnostic kits
in detecting mutant HBsAg (3.22-25). In those studies,
monoclonal-based assays often failed to detect mutant

HBsAg, such as the GI45R mutation in the “a” determinant
region. It was also suggested that mutations affecting immuno-
assay performance occurred mainly in the “loop 27 region
(3).

In conclusion, all the diagnostic kits examined in this
study werc able to detect HBsAg regardless of their HBV
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Fig. 2. Comparison among various [1BsAg diagnostic kits. Variation
in sensitivity of 10 diagnostic kits to 1BsAg of genotypes A, B, and
C. The mean value obtained by cach diagnostic kit was divided by
the corresponding value obtained by ARCHITECT 1iBsAg QT to
normalize it. Then the caleulated value for genotype B specimen was
divided by the caleulated value for genotype A to obtain the ratio of
“genotype B vs. genotype A”. In the same way, the ratio of “genotype
C vs. genotype A™ was caleulated. For each diagnostic kit, therefore,
the ratio for genotype A is always "1™ and the ratios for genotypes B
and C arc expressed as the bar’s height. Since we utilized ARCHI-
TECT HBsAg QT ax a tentative standard. the ratios of this kit are
theoretically =17, If the ratio is close to “17, the variation in sensitivity
to genotype B (or gentoype C) would be minimum, whereas, if not.
the variation would be substantial.

genotypes. In some kits, however, sensitivity was signifi-
cantly diversified among the three HBV genotypes. When
mAbs are utilized for both the “capture™ and ““detection” phases,
it is rccommended that at Icast one antibody recognizes an
epitope that is conserved among HBV genotypes.
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L (SUMMARY) BERTEREEATV3 WBEORRE
- HBs#UE#H* v + AV T, HBVBEFLY 1V
' Z)genotype A, B, CEH¥® HBs HUE (HBV 7 A v 2
D AR OB ET o, TRTDFy PIBWT,
{ genotype DB A2 b &3 HBs Hi(0.21U/m) i
LEELrHEsShT, Ll Fy biZ Lo TR
genotype M CORHEBRECHO»RENRGNE DD
Mot Ta—F v ER)HBHRERBIZBT S
FES - HBLTFOERE2EE L.

(KEYWORDS) HBV, genotype, HBs HIR
mEFv b

e g e 2ar e

g BE

HBs HiE QO MEFAREE, HBV BROBE, &
EOrOBELEETHS, COHBsHIERZI—F T
% HBV ik, ZOBEFETI»S, BEEZ T R
BEOBEETFH (genotype) WHEET 2 2 e ¥|mES
Tw3h, ZLTID& % genotype DEWIZ LD
FE40REE, B U YA VAERANDORGHENE R S
AEEMEMBER I N T w52, BEBKAERTHRE S
. % HBV O genotype &, C» £ 70%, B34
N%UTHD, BEAENINGWMBRHEFEL TS
2, HEEREWRHS genotype A ® HBV b S
N5, XKD genotype Ak, 77V A4, dkK,
K, I—uy NEEIEL ALNIHEETFHETH?
28, JTHEZ D genotype A O HBV B3, Frc#HH
HORBEFLBECHEINMERIICS 59,

ERNTCHSESNCLS 10 BEDERETY N
BAUW=E5 HBYV genotype B¥ HBs /R

ARVERI B/ T FH ARV /MR IE 10 /RN 10 /e s — B

1 FHBsHEBRHF v MIB T DRATEECMEOH
k. &%y ORI/ BE BLUERMNE

No. | Method Antibody (capture/detection)
1 CLIA monoclonal/polycional
2 EIA monoclonal/polyclonal
3 CLIA monoclional/polyclonal
4 EIA monoclonal/polyclonal
5 EIA monoclonal/monoclonal (X2} *
6 | CLEIA polyclonal/monoclonal (X2)*
7 CLEIA monoclonal/monoclonal ( X2) *
8 EIA polyclonal/monoclonal
9 CLIA monoclonal/monoclonal
10 CLIA monoclonal/monoclonal

CLIA : chemiluminescent immunoassay (EYEHR&EE)
EIA : enzyme immunoassay (BESRFAEE)
CLEIA : chemiluminescent enzyme immunoassay (3 Y

BERAEE)
*(X2) Bz 28E0x ./ su—FVEEERER

REBEENTERF SN TS HBsHiERH + v
M3 30 EEEB A A, ThE T HBV genotype @
B ? HBsHEORIGHE:R, ChoBLXDFv b T
BB LT3R5 172 <, 1T genotype A ® HBV 2 &
Da—RFa&h3 HBsHEDOKIGHEIZ DWW TOHEN
RDoNTWwWD, SEH, BRNTERTEINTWS 108
DR (EIA, CLIA, CLEIA) HBs FiE#&H * v b
%Ry, genotype A, B, C D&#{#& (recombinant
BExet) ORE*RATOTEFORERPHET D,

* Reactivity of Genotypically Distinct Hepatitis B Virus Surface Antigens in 10 Commercial Diagnostic Kits

Available in Japan

1) MIZUOCHI Toshiaki, OKADA Yoshiaki, UMEMORI Kiyoko, MIZUSAWA Saeko, YAMAGUCHI Kazunari :,
Department of Research on Blood and Biological Products National Institute of Infectious Diseases, Tokyo
ERIRREMRRT M - REEFEEH (@ 208-0011 REHEEAN IUTHFER 4-7-1)

2) SATO Shinichiro : Hokkaido Red Cross Blood Center, Sapporo
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