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HBsHiE OB E ¥ £ U T HEE % X v 72 Inmunochromatography Assay % f| f§ L 7z DAI-
NASCREEN-HBsAg (Dainabot #) &#&3kD RPHA ¥ (Y N—R v, HEM) & %EEORRY
B W THBRST Uz, —Zic 2w it RIA 8 X U IMx (Abbott #1) % #IE U HigkiRat U 7z,

— IR ERG9260D HBs HFiE I3 AES & O RPHA & 122461 (3.5%) ki &h, BEGHTEER
2B TIRLBINTE L b ICBETH - 2. HOHERBEEGS & O HBV BRHERE 8 fI T

Hr bt Th o7k,

B b7z D R EE e HBs FUEA A L7z, HBs PURBES] 6 § T3, A% THME, RPHA
HECRESN 4 REICED S, SRIEREECERMEELL 1F%&b RIABL U IMx TREETH-

7z,

SEFS09KAR DT 1E D —BZKR1199.5%, Tk L b ICBMES9.9%, REDHBHESH0.5%, Miks bick

H:5589.6%, RPHA O ABHHIZ R0 - 7z,

Mikic & % HBs HUEMOAEE X ERER log, Y=0.676log.X+1.7, r=0.87 (p<0.001) & B{F2tf

BHEED Sz,

A I HI BRI 31557 £ 563k RPHA R TR T, BELEETH - .
PEDfERIZ LD, Akl RPHA &0 $BEN L L, e BECHIERMLEERLRERELE

Fzohilz.

F X
HBs fUROHIERE & L TiE, T TR OBE
EWHFE ST 208, M35 HRIMBKEEEKIG

(reversed passive hemagglutination, RPHA),

Radioimmunoassay (RIA), Enzyme immunoas-

say (EIA) ZEBR—ICHVOLNT WA, &
7z, BOECREHBGEHESEE IMx) 2FIHL

BIRIEERSE © (7812) WATRRKEHS3 —1—1
FUNK R IR BBt S 2 AR
TAARAE=ER

7z Micro Particle Immunoassay (MEIA) &
BELTETWw3Y,

IS OREHEDS b, MERELGEELT
RPHABLEL HvwoshTwa, 20O RPHA X
RIADZWVWEB EIACHARTRERIRRERD 5
239, FEHEE T, KRR d 5 WV IdEL &
BLERWI L, F-HERRE S o kit
TEWZ LR ErsFRIHAINTHS, L
L, RPHA THHIEIZIZ 2~ 3KE2ET LI L
» 5, FERNICBIT S HBV BREHROELIREEAN

BYSEFHEEE B68E ETE
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WMIMOFTMRE X, £ EEAERRETENE
Fhb,

ZDEIRBEMS, O RPHA &b & EE
TRHERFEE LT, RS N HBs HiE
ORREF L LTI T O Immunochromato-
graphy Assay iIZ2DW T, EEOBEME 2
THREKD RPHA & LEBHRES U RIFRAER 21572
DTH|ET 5.

wE e HE

I %R

1) —BER

19934 I R M & 1L 7z Rl RAEBER O — i R
69261 (1D 593K, H1E28761, ZME40561)

2) KRR EZREZ2E

- B RS HATFE B EE 296
- $HRILEROERESEE . 841
- ORISR BERE [ 306

3) HBs#iE* + V 7 T HBs JuEkEMLH]

MR\ (L X 0 HBs Hi R 51 19804
» 519894  TO10E O F R B E oz HBs
PURLSHE L7 6 Bl (50 ) 2 DWW TR % B>
THES LTz, 2 o508z DnwTid, RIAB X
CIMx 2L DHIEL, HBHKRET L7, U E&E
76561, DRBOIRIEEXFR E LTz,

I, w&EHE

Immunochromatography Assay (&% 4 F+ X 7
) — > +HBsAg ® (Dainabot #%!, DI'F DAINA
L%, RPHA 13V v — X 2 VO (HEHEL), RIA
i3 Ausria 11-125®, IMx X IMxHBsAg+ ¥4 >
28y 7® (Wi Abbott #HE) & v/, #E
WLz THERBRDF Y VZEB T-INT WS
BREIRES T2,

DAINA DHIEFREIEA 78 ERY bH DV
B5A) 2a—F—FERD2ERD DM, SEIZS
AV a—y—fFHREERAWE, EHERCDOHVT
i3, RingoRRtar—, W+, +, 2+D 4 B
S WHBLERBM E Uk, KIGKRRIZ DWW T
RETIRISNTH 508, KIGKH %404, 1 KFiE,
2 M4, overnight * ZERE LK L7z, 7z, R
WX BEEHI B LTI HFo .

StHR Iz 2 DAINA 8 X ) RPHA TR 7 ) —

R 6 4 7 H20H

Jp—|

=V I EFTOBEFIICOWTEF v FRBORER
HEE AW THFRRBR 2T o 7. BRO—BRER
@ HBs HUEB G (2461) 5 & U B BEHEHER
BE (29B)) AESBICOWTIREAIC X 2 EE
HER BT o 7z,

RIA ¥, —®HREE % AV, A TIE cut off LA
ETD cut off @ 5 FRMOBMEIC DWTITH
TERE L LT3, SEOKEETIE cut off fELL
EEEHEREL:, LaL, RERHEREEE
ENBPNZOVTIZ, FEEIORE B & UHER
Br{To7z.

M I ERIMEE — 20°C THREF L 72,

[lI. DAINA OJF¥#E

4 a5 A L 72 DAINASCREEN HBsAg i34
YRAvFA LT vEABEERH W Immuno-
chromatography Assay iz & ©» HBs 15 % #|E
T255DTH5., Fig. lexT Lo, Y vH
Tev=visauf FEHF HBs~YAx® ./ 7

Fig. 1 Principle of Immunochromatography Assay

HBsAg in sample
0 + — Selenium colloid HBsAb-Ag complex
X Selenium colloid coated with HBsAb

’::Y. :Y_ -_Y.:
Capture zone on sheet coated with HBsAb

Selenium colloid complex
+
6 6 LéJ Capture zone HBsAb

@ <> HBsAg
Selenium colloid coated with mouse

moroclonal HBs Ab

>— mouse monoclonal HBs Ab
J H % Red signal bar

~—

Negative Positive
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o—F> ikt RET O HBs PR 2 Kt & ¥ B &

3, 20O, fi HBs ~ 7 X € / 7 u—F VEifkH 1) —ER, BESHFEEESEMMO HBs 5it
B ORB DY — b 27 T VRICET. JRRR R

v — b RicEMEYE - HBs i - v v =2 A0 AEEB L O RPHA BRI X 2B O—REED

1 MEBIR O e e ks ¥, xv=vs2a HBs HUEsR R, W & & 6926172441 (3.5%)
oA FHEOREBDOZ 4 »2HHREC LV HET THo7lz. BAMSHERRERE TI32962605H
5. FHe b HBsHiEB M Th o7z, 7z, HOE

Table 1 Follow up studies for presence of HBsAg by 4 method tests

Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

Case Methods 1 2 3 4 5 6 7 8 9 10

DAINA + + + + + + + + + +

HK. RPHA + + + + - + + + - +

1 56yr. RIA + + + + + + - + + +
male (S/N) 189.6 158.6 162.9 135.7 173.0 43.3 114.7 80.6 14.9 1.1

N.D. IMX + + + + + + + + + +
anti-HBe (S/N) 255.9 180.6 231.4 204.2 207.1 174.0 128.0 46.7 31.1 1.9

DAINA + + + + + + + + + +

Y.S. RPHA + + + + + + + + + +

2 65yr. RIA + + i + + + T + + +
female (S/N) 121.5 120.1 122.6 112.3 74.1 106.0 14.1 0.6 1.1 0.6

adr IMX + + + + + + - + + +
anti-HBe (S/N) 205.1 190.3 127.8 100.4 68.1 37.8 11.1 1.1 1.2 1.2

DAINA + + + + + + + + +

F.T. RPHA + + + + + + + + +

3 59yr. RIA + + - + + + + + +
male (S/N) 217.1 190.4 136.3 159.6 140.1 34.9 4.4 1.1 1.1

adw IMX + + + + + -+ + + +
anti-HBe (S/N) 251.4 220.3 216.3 166.4 239.4 24.1 5.4 1.3 0.7

DAINA + + - + + + + +

UK. RPHA + + + + + + + +

4 5lyr. RIA + - + + - + + +
male (S/N) 200.1 97.9 136.9 107.5 34.4 2.1 1.3 1.1

N.D. IMX + + + + + - + +
anti-HBe (S/N) 184.1 165.9 158.1 143.3 47 .4 2.7 1.5 1.7

DAINA + + + + + + +

T.M. RPHA + + + + + + +

5 59yr. RIA + + + + + + +
male (S/N) 131.3 142.2 83.2 17.0 1.7 0.6 0.6

adr IMX + + + + + + +
anti-HBe (S/N) 135.8 121.8 64.7 17.6 1.2 0.9 0.8

DAINA + o + + + +

N.Y. RPHA + + + + + +

6 35yr. RIA + + + + + +
female (S/N) 120.5 81.7 34.0 16.4 8.6 0.8

N.D. IMX + + + + + +
anti-HBe (S/N) 90.3 18.0 40.3 11.6 14.4 1.5

N.D.: HBsAg subtype was not detected. Cut of values were 2.0 in IMx and 2.1 in RIA.
*Incubation time were 40 minutes.
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R EEZI0F B L O HBV BRLEKE O 8 FI3 i
FEL b izefatThol, 20X I—RER,
BREBHFEEEE, BOABEKEEEES IV
HBV B E CRWERCTI—BEIE koo
7z,

2) BB

19804 2> 5 1989F- D104 12 HBs HUE & + V
7—& L TRBEZE DI HBs HiFEH %4 6 #1
(BB 40, 2ot 2 ) D _E50RKIC D W THE S
RN HE L, Table 1i2R/ L7z, KEBET
RPHA OB 4 #4k (case 1, 3, 5, 6) IZ
ooz, SHRETHAEZE bERECS »ob
59, RIABXUOIMx TEHMETH-72. 2D
%, Case 60 1 BRIRITAED RIGHFHE %4053 & ZE
B2t ivBitEeixoi.

3) MRHUERE D

LI EDOFER» S, DAINA & RPHA DL
BEFEZ 5 LR8O ME IC & 2 —BFKIZ
99.5%ThH Y, MHL bIHEEHI.9%, DAINA
D HBEMEEH30.5%, HH & b IZEMEL89.6%TH
D, RPHA 0 &4 n o 72 (Table 2), 7%
bbb, WHEDTR—HHIZ DAINA O ABED 4 KR
HThHhy, WwIFhH NEIUHRORBBEET
bHotz. Zhoid HBs HiERHEEF O BH: 3 fil6
U 1T Y RIA B X U IMx Tk
WTholz. Fle, A7) —=v 7 TRBETH-
7o s, HERRAER TR L HIE S BT b
B O—RERTH D, DAINA 2 FI(G2EB L O
59r% k), RPHA 2 o (605%5HMH, 20m& )
TH-o7z (Table 3), ZD XS IXEKETIX 2HD
BRI A S Tz hs, FRES L OHRIRER
THER & Iz,

4) HBs PUEMM— (43 & RPHA % & OHEE)

HBs HuRB 5361 (—iRERDBHEE 24616 &
UBRIFEBRBEE2) oW THlEK L3
HBs HiRffi oA % Fig. 2 2R L7, BEURER
log,Y=0.676log,X+1.7, r=0.87 (p<0.001))
T, Mk BEFarEREsER0 5.,

5) H#E® X HEFERM

HBs HiEBEiEIc oW T, KEORZES LV
HEOBEERM 2/ Lz (Table 4), ALz

R 6 4 7 H20H

Table 2 Detection of the presence of HBsAg by
DAINA and RPHA

DAINA RPHA No. tested %
+ + 80 9.9
+ - 4 0.5
- + 0 0
- - 725 89.6
Total 809 100

Table 3 Results of confirmation by two methods

Method Screening Confirmation
DAINA 86 80(97.7%)
RPHA 82 84(97.6%)

Fig. 2 Correlation of HBsAg levels between
DAINA and RPHA

DAINA(2")
159
log,Y=0.676 logX + 1.7 (r=0.87, p<0.001)
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Table 4 Reproducibility test of DAINA using
diluted serum

Day 1 2 3
Panel

Time 1 2 3 1 2 3 1 2 3
A + o+ o+ o+ o+ o+ o+ o+ o+
B + + + + + + + + +
c + o+ o+ o+ o+ o+ o+ o+
D + o+ o+ o+ o+ o+ o+ o+
E +w +w +w +w +tw +w +w +w +tw
F +w +w +w — +w — +w +w +w
G —_ —_ — — —_ —_ — j— —
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Table 5 Effect of incubation time

c HBsAg Incubation time of DAINA
ase RIA IMx 15m 40m 1h 2h overnight
1 + + + o+ 2+ o+ 2+
2+ + + o+ 2+ o+ 2+
3 + + + o+ 2+ 4 2+
4 + + + o+ 2+ o+ +
5+ + + o+ 2+ o+ +
6 + +  wt o+ o+ owt owt
7 + + w+ wt+ wt+ w+ W
8 + + w+ + wt w+ w+
9 + +  wt o+ o+ wt +
10 + + wt+ wt wt+ w+t w+
1 + + wt o+ o+ wH +
12 + + wt o+ 4w +
13 + + - w+ w+ ID w+
14 + + - — - - -
15+ + - - - - -

16
17
18 -
¥ - - - - - = =
N

|
|
|
|
|
|

ID : It was difficult to read the red signal bar with opacity
after 2 hours.

HBs HiEBHEREIZA— b —L Vit E I hiE
¥R D HBs HURB M S 3 vtk (A~G) TH D,
HERIITHETH 2%, A2EDHEEE, Gi3LA
LTEEEEZ oz, TOBEREZ, NANVE
Tabb, RLFURMMEVEEZIZIES D&
H SNV, D/ S XV TRBIEFRBETH - 7.
6) RIGKEH OGS

X, BEHY— b EoFEI XD ERKEZ
15 2o, RIGHESERICSZ 2HE% A
3 7z IRk A CRICHE 2155, 404, 1
REfE, 2 B3 X O overnight * ZEE L THRE %
&S L7z (Table 5). #0D#EERIZ HBsHiFE (+)
Bil% X U HBs HiREEMRFI T, RICKR % ERE
UCHRERICEE R R > T2h, 1658 DHIE
BWT (w+) OFITIZ4093 B X U8 1 B (+)
NERBH B HoT, %72, DAINAK & O
RPHA et T, RIA X U IMx BHRFITIZK
IR R R T 5 Z Lk D 3BIR 1 HH (+)
Lotz ZORRI, REORIGRHEEZERT 5
ZEWX L DBRHEN0. 1% LR LT, &7, FHan

L ERYELREE R F TR ER T 5 & 5
BRIV HEBEZG Ckol, TheIHEY
45 —PBITHY, HRARBLUVERIIDOVTY
R ZIER T2 Z L2 X D FHENEL R34
FHA STz, Lo L, RIGE 1 R THREIE —
7 &) 2 MBI ISR TRERH IR, BR
BEAaL WhInbo7l, 2hsidtr L3 over-
night D ABHEL LT oz,
z =

BEFRY A VAR ZHLERICHL,
HBs HUR OWIEE b BE, BEECENT b O
FAFE I LTV 20928, —fiic RPHA #0855 < A
wHsNTWwW3, 2O RPHA ik RIA 8 X U EIA
WHATREZPLPEERTH 2, EifECRET
HBEVIHIFERDD B, %z, REWCLED Hik
2L LALE, 22X 1EH S 0WIiE 2 KK
REDBRDREICANTWS, IhsDHIFERE
Wz & 5w, BETEZEOR Y HBs HlliKR
H @ 72 ® ® Immunochromatography Assay IZ
& % HBs iR DOH L WBIE ST S,

Ky, @WHEOY— N CH HBs v A€/ 7
o—Fnfitkza—r L, @Ol Fica—rL
1274 YOREBICLVFEREZHES 5. ORI
RrfEIZ155 L ERETH D, KM OWREIIY)
DELS Z & T 1R S DREMNARE L 2o T
5., Tbb, KEOHERMIZILSITETH254
Th o EFEAHEE VS RPHA OFSE %2 & ) HE
SENFEEEZONDS, ERBIC, KXFEBPIC
HBV BREBHEOHIRERTTo 1203, HRYE
WHRE S BFE LT & 72,

BRHEBEECOW T, WRE Lie—R{ER, B
BUTRERE, HOREREEE HBV BRHE
WO ORTRER I8 & CWHRER/(E L X O &R
BZ G % & ©809%] @ HBs JT JH o #& H K i3
DAINA 10.4%, RPHA 9.9%T&®bh, BEE L
TIiZDAINADIES BPRREFTHEEFHFZS
Nz, ThHHDETH M, 2EOR/IMRERE
{Z DAINA 2%5ng/ml, PRHA #%50ng/ml & &
TBY, SEOEBEOERMEZHv/ g e —
BLTwsEEZz oM,

MHF WX 2R —3013, RPHAR M » D
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DAINA BtED 4 BITH > 7253, Wwihd RIA B
JUIMx L b RBEETH Y ZFBRBZED I HBs
HEXHEELZEEZONIBITHoTz. 265
RETH /N R W+ & # < B E R #
Thotz, £, 1HNIRIGHE 2403 R T
LI ECEDBHER o, L, 4f81EbiC
FRRER T 2 B EoENA SN, Fiz, B
flichb-b b ohric HBsHEBETH D,
RIABIUIMx THBHETHL Z LR EDPHAK
ETOBEEBRTREEINE, TTREHRAINLTWVS
BEOME/EOR/MIERER, Y7547
IDENPFEOOND Enbh 3D, KiEZDODVWT
INODOBENIRENTWRWDY, SHEODOEIZD
WTHH T4 7TREFERBICOVNZLEND S LR
bht, LirL, Z04HD> 5, 160 adw,
140ix adr, fhod 2 BiZH 7% 4 ZHHTEE R B
ThHY, ZOERY 754 7BRRERRATER L,
HBs iRk LoD dH 2{KY 4 ¥ —fl 2 H
Hhho T REDETHL EEZ SNz,
Ficbhbhiz, IMx Z X % HBs JLEOKRE
ZBWT, BEBZE 0 RPHA © HBs Hilisik
AL b RIA b IMx THEOFRDH 5 2 L »
5, HBs fiFHEDHEXEEIC T ERETH S
Tk, L & HTESY A F—bT BHBAH
BNBEILRCEETAINETHD EHEL
7229, SEIOMET TIEAET b FRLHE»E S
iz, $xbb, FE#HE L ECARELMXORZS
BEF6HFICOVWTHEB LIz, KEB LU
RPHA TRt b b & B#FM RIA & U IMx
THBHETHL EVIBETH- Tz, DI LI,
—RERCBI 2FERHEIRETTIEEZONS
28, fEEgZric HBs PiESHEE LI EFE XS
NAHTIE, LVBEEOE W RIA B XU IMx &
I3 LOREPDLETHD LWL D,
ZDEIWESY A 7 —PNTIB W TRE TR
TARERBINH B Z &, HDWIFFHONHEFHR
HIESHEER Z L 03D 50, RICHKHZERT %
XD BRHED0.1% LR D B DIk FOHE
RV HEREG i EENBFONT. 208
B OEERRIIHI40 05 1 BRIT X <, B
8 4 7 —PITOMERRES L OFEARRICIZRIG

ik 6 £ 7 H20H

BIIERE ST I o s, I ORGHHERIZ X
DIFBERIGVRZ 5 2 eRBEaE 55, RIA
B XU IMx THEFZE S /- HBs HiREMES B &
UBERIcBWT, REDORGRMEZERL T
FOHERBRICEEN o2, FT-RIAB LD
IMx 12 & U HBs HiR{EOE & & 23R S huiz
AN B WT, REORIGHHZ2ERT 5 2 &
f&'ﬁlﬁttwub%ﬂfgutﬁt‘b)g Ef“lﬁﬁﬂﬁ
CEAEEBRARGREWEEZ SN,
RIZEEMEIWC DV TIE, Kk RPHACHEE
I AHBE LSRR S L7z,
FRBRECOVTE, KEORAZ Y —=v
THEE & HE I N —RER 2 fIEREB LU
HEREE M  HIE S h, BEHkRER. %7z,
ERRRIEL e s h 2 HBs iRt OHE &
EERBRFIC DV THfEE L HEI N,
ULDkiE» S, Az RPHA L D BEREN X
{, RIA BIUVIMX IZHRTRRRERES 2
bOD, ThlECBELEET, HER[LE
CERBAEEEZ N, £, HERFERS
2\ & BRI 5 L TR W TOR
BIEFTIEHEZONE, 612, KEORH
MEF 22 HBs RO A% 63, oV A v
AR —=h —~\DSEHOFKEPAREI NS,
X @
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Evaluation of Immunochromatography Assay Technique for Detection of
Hepatitis B Surface Antigen

Seizaburo KASHIWAGI, Jun HAYASHI, Akinori NOGUCHI,
Koya NAKASHIMA & Yasuhiro KISHIHARA
Department of General Medicine, Kyushu University Hospital

A new immunochromatography assay technique (DAINASCREEN HBsAg, Dainabot) has been
recently introduced for the detection of the presence of hepatitis B surface antigen (HBsAg). To
evaluate the feasibility of using the DAINASCREEN HBsAg, we carried out comparison tests with this
method and RPHA.

Results obtained were as follows:

In a test of 692 sera from inhabitants in Iki island, Nagasaki Prefecture, 24 (3.5%) were positive for
HBsAg by both DAINA and RPHA. Twenty-four patients with hepatitis B were all positive in both
methods. Thirty patients with autoimune diseases and eight who had accidental needle exposurse to
the blood of patients with HBV infection were negative by both methods.

Six individuals were followed over a period of 10 years and all eventually climinated HBsAg from
their sera. In four patients, HBsAg remained positive by DAINA at one yearly check after it had
become negative by RPHA. In five patients, HBsAg remained positive by RIA and IMs after DAINA and
RPHA had become negative.

A good correlation was observed between DAINA and RPHA with a concordance rate of 99.5%. A
good correlation of HBsAg titer between the two methods was observed and found to be significant
(r=0.87, p<0.001).

HBsAg assay was able to be completed within 15 minutes by DAINA and the procedure was
simple.

These results indicate that the sensitivity of DAINA is superior to RPHA and it is easy to use.
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