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Monb, BEERICEVDT 2 2 LI3#EL W,
ZD o, REZ W %k & LU Treverse trans-
cription-polymerase chain reaction (RT-PCR)
ERA VIV T A NV ADEZENICIGHE T
1399 RT-PCR ZFZIZHERET, FEEDO RSV
BETHD, EEFEEHRS BERPLELRT:
B, PIREvVomEkicE Y, —BNE
EREE I CE AT 2 2 L IR TIIRE : Bb
nb,

4a], Enzyme-linked Immunosorbent Assay
(ELISA) ZHWIeA Y 7NV vy H o4 )0V AHE
it ¥ v b TH % Directigen Flu A (Becton
Dickinson, USA)Z DWW TRIERER 21T, A
YINI YO ANOHFRMEORE 2 1T7% -
7z.
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1. RV A VR

EINEEDARA Y TINI VI TALNVATH
% HIN1 (PR/8/34, FM/1/47, NJ/8/76,
Kumamoto/37/79, Yamagata/120/86,
Yamagata/32/89, Beijing/262/95), H2N2(Sin-
gapore/1/57), H3N2(Aichi/2/68, Bangkok/1/
79, Philippines/2/82, Yamagata/96/85, Si-
chuan/2/87, Guizhou/54/89, Shiga/2/91, Kita-
kyusyu/159/93, Wuhan/359/95), H5N1(Hong-
kong/156/97), Y Hkd H4AN6 (Duck/CZ/1/
56), H7N3 (Turkey/England/1/63) 8 X tf 7%
HkD HIN1(SW/lowa/15/30) # fiwv7z, %7z,
ABIAL Y TNVZ U FTANVAUHND T A VR E
LT, BEIA 7oy 4R (Mie/1/93,
Guangdong/05/94), 199741 tHZS)1| BN T4 B
ENINTA TN T ALV 1~3H, RS
TANR, 7T/ IANVALI~THR, Ta—v4
VA3 e 9 1125308, =>7a7l#l, A
TATANABLIUT A4 /740 A1A OREEHER
Wz,

2. ERRIAE

199711 H 2 519984 3 Bz THIFE/IERN
THAELUEMA»EIRED SEFEL 72 5 250198
B X CEEEEIC A > 7V = > PREO IR B
KCHBE L 72 83 OIREE R < VWIRLTHM, SHiks|

TRASIE 2 BRE U T2, 728, BRI IZ130.5% ¢
7F > PBS (=) 2R L. BIEOTRRE &
LT, 9 30 iRIE, 5ml OEEE TR 1 53 5 23w
EEWC, WELIERCERL 2, WEHR W
WX, BEE U 7 ik CIREESS /> 2 #aE L, 1.5ml O
BREUR DA - 7o REVE i 2 ANERRE, B
iz, BHEEIEKIEX, T4 AR—=F 7Y
VOWEEE UIBE D T — 7 vk BIREE £ THRA
L, 8328 L 72, Iml~2m] O &H % 4ml OFF
B DA - TR BRE iz, #ELiz. 2 Tomm
RIHIERE100U/ml O_=% 1) >, Img/ml DA
MU RRA Y rRIZ, 3,000rpm T2043[E &
L, 2O ERRECHEHRL .

3. Directigen Flu A w4 7 rz oW
7 4 )V X DPER

Directigen Flu Al ABA > 7 oo A
WATUR %+ 4 v v RicikE & &, ELISA i
Lo THODEREHERTL2Fy b ThH 2,
MEBFZECOWTEF Yy MIRFE N7z 7o b
I— V> T o Tz, Thbb, 7405 —
Dff W5 EF 2 —712125u] DR % A,
Tween 20/iIVAREI % 8 i (F9200]) hnz CRE
35, ZONEMEE Sy SREDF A o VR
WEREREFL, BICIES®T, BERTEET
5., TD%, TVHD 75 A7 75 —YEHNA
A TINZF AL NVRE 7 a—F Tk E
EUORINEEMNZ, 25MRIGSE 5, BEkd
#%, HE (3-indoxyl phosphate) %& A 7AW
A TS50 BCHET 5, HIERE LKA
ZAESTHINSEE ABA TV oW
TANAGHEL, ZAEIEDOSNT, EoH
Zaryra—veELTHRELIARA Y7L
I TANAPURDEED F v b DABEI N
rgaiEEE e % (Fig 1.
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Fig. 1 Directigen Flu A device showing positive and negative results
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%, IMEREESEANE (HD B E21T2wRE L 7.

5. VA IVADIESR

7o ERERHOTYA N A mEHE LT
A/Yamagata/32/89 (HIN1),
159/93 (IH3N2) 122w T102~10 "% TOFRHFI
EVEEIL, ZOFM ANV AZHGTHEES v b
ORI DLW T L 72,

B fE
. RRELE ORRES

ENEED AR A > 70T Y A4 L A8k
12 5T Directigen Flu A O G % A L 72
L%, TRTCOKTHROEEL, BEOKIEH
Hoonl, £/, 7 AR(SW/lowa/15/30),
N1 A B (Duck/CZ/1/56, I‘urke\'/England /1/
63) A > I NIY WA LA DOWT H[EERICK
IGDSERD S, SlfEH L AR 7 v
T AINADETOMDREARETCH -7z, Ll
BEIAf 7Ny HFT7AL LA, FOMDT A LA
TRFEOEIRD ST, ZEKICIEIASNE P
7z (Table 1).

2. MRS ORE

7T — 7 E R OFESE, A/Yamagata/32/891%
1.8x10%pfu/ml, A/Kitakyusyu/159/931%2.0

10%pfu/ml O A VA TH otz FOHP Y A
)L A % 7z Directigen Flu A Of& HIBR S O HI

A/Kitakyusyu/

VRE104E 8 F120

Influenza A

Negative

£ T 13 A/Yamagata/32/89, A/Kitakyusyu/
159/93 D itk & & FEIHR D10 F5 I & TRIGH FED
SN, IRBHDT A IR (ﬂ-}\wzlll A=Y
Yamagata/32/897T1.8 x10pfu/ml, A/Kita-
kyusyu/159/93 T 2.0 X 10*pfu/ml & =7 A v A Fif
FOMEEL, F v b ﬁE H4 2125ul iz zin®
2.3 X 10° pfu, 2.5x10°pfu £ THFOEZHH|T &
7z,

3. KA 2 v 7o HilaREEE L Ol

fiki A\T}\M\”’)Li Directigen Flu A TA > 7
LY AV A DY UEH AT, AlifasisE
kDA NASGEE L D AT T2 BB,
R B kO R IR e L U THEL
7z,

VISR 2 R 2 L e ORI R 2
Table 2 1Z/R U7z, 45 ARIA 7 oy
1V A5 EES LTz D E 38%1(84.4%), Dir-
ectigen Flu A TIE3561 (77.8%) MM T, BE
1392.1%, $FEMEE100% T H - Fz, WHEHR < W
TOMIHESSE (Table 3) TIEX175FH A R4 > 7
VI YT ANV A EES D 1134
(64.5%), Directigen Flu A B4 138941 (50.9%)
TRSTIXT7.9%, FrHEi398.4% Th -7z, O
W ORI RS 4 Table 4 127x L7z, 98~ A
IV A5 EET i4/f§| ] (48.0%) 234 > 7T A
Iz U, Directigen Flu A Bl 320 6
B (6.1%) T, &E1E12.8%, FrEMEIE100% T
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Table 1 Reactivity of Directigen Flu A with isolated virus

Positive Negative
Influenza A, PR/8/34(H1IN1) Influenza B, Mie/1/93
Influenza A, FM/1/47(HIN1) Influenza B, Guangdong/05/94
Influenza A, NJ/8/76 (HIN1) Parainfluenzavirus type 1
Influenza A, Kumamoto/37/79 (HIN1) Parainfluenzavirus type 2
Influenza A, Yamagata/120/86 (HIN1) Parainfluenzavirus type 3
Influenza A, Yamagata/32/89 (HIN1) Respiratory syncytial virus
Influenza A, Beijing/262/95(HIN1) Adenovirus type 1
Influenza A, SW/lowa/15/30 (HIN1) Adenovirus type 2
Influenza A, Singapore/1/57 (H2N2) Adenovirus type 3
Influenza A, Aichi/2/68 (H3N2) Adenovirus type 4
Influenza A, Bangkok/1/79(H3N2) Adenovirus type 5
Influenza A, Philippines/2/82 (H3N2) Adenovirus type 6
Influenza A, Yamagata/96/85(H3N2) Adenovirus type 7
Influenza A, Sichuan/2/87 (H3N2) Echovirus type 3
Influenza A, Guizhou/54/89 (H3N2) Echovirus type 9
Influenza A, Shiga/2/91 (H3N2) Echovirus type 11
Influenza A, Kitakyusyu/159/93 (H3N2) Echovirus type 25
Influenza A, Wuhan/359/95 (H3N2) Echovirus type 30
Influenza A, Duck/CZ/1/56 (H4N6) Enterovirus type 71
Influenza A, Hongkong/156/97 (H5N1) Mumpsvirus
Influenza A, Turkey/England/1/63(H7N3) Rhinovirus type 1A

Table 2 Sensitivity and specificity of the Directigen Flu A with nasopharyngeal
aspirate specimens (n=45)

Result by virus isolation Result by Directigen Flu A

(No. of specimens)

Sensitivity Specificity
(%) (%)

Positive Negative
Positive (38) 35 3 92.1%
Negative( 7) 0 7 — 100%

Table 3 Sensitivity and specificity of the Directigen Flu A with throat swab
specimens (n=175)

Result by virus isolation Result by Directigen Flu A

(No. of specimens)

Sensitivity Specificity
(%) (%)

Positive Negative
Positive (113) 88 25 77.9% -
Negative ( 62) 1. 61 — 98.4%

Table 4 Sensitivity and specificity of the Directigen Flu A with gargle specimens
(n=98)

Result by virus isolation Result by Directigen Flu A

(No. of specimens)

Sensitivity Specificity
(%) (%)

Positive Negative
Positive (47) 6 41 12.8% —
Negative (51) 0 51 - 100%
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ATV A VA DBESHELE LT,
HOEHUEE:E (IF) 97 ELISA®) 2 {# ] U 72 H1 AR
HOHRENASNDED, INSDFEIERTTIX
ERbanTE ST, RT-PCRENEFR - T
W5,

4, B2l & LT ELISA 2Hwiz A >~
TN YT ANVAHEKRE* Y b Tdh % Dir-
ectigen Flu A OBF21T-o7:. ZOFv bMF A
BA Y I7NVE oA NVAKER (NP) 2HF &
Lize/ 7u—F ik eERL TS, B
MORMZ L ABIA Y IV UF T A VR B
H3 228 TE, REIKEHLZE N, Y,
TIDITRTDOARAL VT NZ T4 VR
RIGHED SNlz, 2D em»sd, HFELR
(drift) ko> THEMEIES AR 7 1vT v
P74 NV APAEGA R (shift) ko> T, Wb
WELHEA V7N T AL VABHIR LSS
THRBRER T 5 2 LXNHETH B, F7o,
FORTYDABA TNV U7 AL IATR
L THFHEEELLI LS, 2DFy M
EMNZBUSZREHNIZI TR, NIRTIOD
AYTNVIVFTLNVADAZ ) —= > TR
BHEHATEIENTE, £ N DA TV
PIOALNVAREBEREL LTCOENTH S Z L20R
®a iz,

EERARER O ETIE, HHELBREC X S
THHMEZRZDSFR8 & L7z, MDCK MifE % R v 72 4
FaRG3RIC £ % 7 A VA58 & DB DKER, 5 b3
WK 2R & U4, Directigen Flu A ORE
1312.8% L& o7z, L L, HEHAL S WIERE L
UEHIRS [ TIRBEEIXT7.9%, 92.1% E£HE<,
FREMICB VLT, 100X WCHEWETH -T2, 4 >
TN I PRI IE, D B FIZ3X102~5X
10%pfu/ml, MR EE ¥a < W ¥ HIc5X 10~1.5 % 10*
pfu/ml DV A VAR FBFEET S LI NTW
%o &AL Directigen Flu A ORI
2.4X10%pfu/assay & DFERBZES NIz, S 250
FITIHEE 2 < WIRIZHER T, BEF S % BREEE D
%<, Fiz, INRICBOTIIHEFICEHRT 2 2 &

FEE104E 8 H20H

DEEL W, KETRA VIV T4V R DR
EIZEHS [ WELRED S L -k 2 3
5 Ee08Pn, Lal, #EAETES 7 v
> ORI TG [ SRR 2 HH L C
WEEIZBNE MM SE(DFER T H Dir-
ectigen Flu A BL 7 A4 VADSEEOTEIZ B
WTEINRG ISR b MORIEETH - 72, 20
Z &5, Directigen Flu A OffkiziX, H 2
BOYANABERMERTE 2E8HRIIED 20T
HEH C WS R W E B b s, 2 s ok,
EEREEE S HBNAS D OERE, BHE» S
TE5HDTH 5,

L YTV LN ADO—IRHIREE L L
T, BHED L 2 AHBasEIC £ 27 4 VA5
SCIMERE W L 22ZWBHV LN TW5S, S
DR EZTI2BEDS B, 530K %
L7 SEMEIREDL S 7 ME 2T 3 2 &
BT &, HI RERDOFEE, Directigen Flu A 8 X O°
TANVASEEGHEDOBRE TR TICBWT AL
YINI YT A VA (HIN2) et 2 Hiko b
AEPWERTLIENTE, LrL, EEKEET
MHEE SR < WK, St R 2 BRI L 7- BB 1B b
AR B T D > 12 72  BIRHAINE O FRBUL T &
wrolz, S, REOBWRDI DI, X7 IMm
b RIRFIC BRI 21T 2%\, [ F A2 BT & Dir-
ectigen Flu A & DHBIRE 2178 > T & Tz,

A 7NV FORERIE— M FEEL, PR
28 HILAMER 2 ER L T 2 AMRBYYETH B,
Lirl, BiR, DIREDOEHHEI L > CEE(L
THZELHDZI, BRI TRA Y7V
PIATRICINR « BESZFEL, BEOREKE»
57 A VAN, £/, RT-PCRZFEICE>TY
A NVABLEFOIRE SN EB058% < Aoh, &
HOMA « BFEWC A > 7NV v F o 4 VA DES
LTW3ESIEMIBREINT BN, i,
BEEE PSR L VR ER 2R OBEF D
WTREHHEDHE bR, HEE(LT 2 lReME»
B, IRNONA VDRI ITN—FIZDOWTIEA v
TNVI T ANV T 5 FRE &L CRIRAE
BAREARTH S, FHELTY 7 F > OHEENE
BT 50, FEEME L) EERKIIES %> T
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Evaluation of a Rapid Enzyme Immunoassay Membrane Test for
Diagnosis of Influenza A Virus Infection

Hideaki SHIMIZU", Sumi WATANABE?, Chiharu KAWAKAMI®, Yoshie HIRAIY,
Kazuhiro KIMURA®, Norio SUGAYA® & Mitsunobu IMAI?
DKawasaki City Institute of Public Health
»Kanagawa Prefectural Public Health Laboratory
®Yokohama City Institute of Public Health
“Department of Pediatrics, Isehara Kyodo Hospital
$Department of Pediatrics, Nippon Kokan Hospital

A rapid enzyme immunoassay membrane test, Directigen Flu A (Becton Dickinson, USA),
was evaluated by using virus isolates and clinical specimens. The reference laboratory diagnosis
was based on the results of virus isolation.

Directigen Flu A was reactive for all subtypes of human influenza A viruses, including
reference strains of HIN1, H2N2 and H3N2. Moreover, H5N1 (Hongkong/156/97) was also
detected by this kit. No cross reactivity was detected with other respiratory viruses.

Directigen Flu A showed positive reaction with the solution containing influenza A virus of
2.4 X 10° pfu/assay.

The rapid test demonstrated 77.9% sensitivity and 98.49% specificity for testing of throat
swabs from children with respiratory symptoms. It showed higher sensitivity and specificity
(92.1% and 100%) for testing of nasopharyngeal aspirates.

‘Directigen Flu A should be useful for the rapid diagnosis of influenza A virus infection.
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