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Rapid Diagnosis of Enterovirus 70 Infection by Detection of IgM
Antibodies with a Biotin-Avidin ELISA

Harumi Sawada* and Koki Aoki**
* Hokkaido Institute of Public Health, ** Aoki Eve Clinic

Abstract

A biotin-avidin immunoassay was developed to detect IgM antibodies to enterovirus 70 (EV70) in
sera from patients with acute hemorrhagic conjunctivitis. Biotinylated monoclonal antibody to EV70
and horseradish peroxidase-streptavidin were used in an indirect IgM capture ELISA. 40 acute- and
convalescent-phase serum pairs were tested and 34 sera (85.0%) in the convalescent phase were
positive for IgM antibodies. The positive rate of the method was much higher than that of the
non-biotin-avidin system for EV70 (55%). Two sera in the acute phase, which were negative for
neutralizing antibodies, had IgM antibodies. Two serum specimens which had been collected a third
time from 2 patients during the seventh week after onset were positive for IgM, showing that EV70
IgM lasts at least for one month and a half. The biotin-avidin ELISA is sensitive and can be performed
in 2 days instead of 3 days for the non-biotin-avidin method, and is useful for rapid diagnosis of EVT70
infection. (Acta Soc Ophthalmol Jpn 94 : 1057—1060, 1990)

Key words: Enterovirus 70, Rapid diagnosis, IgM antibody, Biotin-avidin ELISA

BUIRIGERS | 7060 ALMRILXAE1940912 T H JbifiE i @AEWET RE #*
CREE243 A5 HZA, FR244 AI3RAGTZE)

Reprint requests to: Harumi Sawada, Ph.D. Hokkaido Institute of Public Health
Kita 19, Nishi 12, Kita-ku, Sapporo 060, Japan

(Received March 5, 1990 and accepted in revised for April 13, 1990)



1058

I #

v T a7 (EVT0) (X5 H 4B
(AHO wFEFFHo—2THh bV, HREZMELLT
7 A A A EER O E R FRE O JE ST ATV
B, KA L ADGEERIZIEFHICE-C Lnb?, MiF
2o bGH B EIEAE Y, AHC BE0 MR
CEEMOHINEO AFIEF TR, ¥, HE
I cRMB2EST S 2 &, —Eie S,k Ry
Bl SREE S E G, Boll, Wulff 53k =v 7=
PANATNCKTBE 2 v —FAdifER AT, M
dr @ EV70-IgM $i & # # [ 4 5 IgM i H2 5] #
ELISA %17\, baf ol % 3 %8 B s 2w
ETHHZEXRE LA, 40, 42 ELISA THW
BE/ IR —FAFEOEAF U ALET-T, TED
v—EEEAWERIGERB T EiICL Y, KEOHRB
AT,

ol

II EBRTE

1. #RMmE

19844F 8 A ~19854E10 8z, #HLEd R OFHEHIZE:
WT AHC LERIRZW S hiBHEOM L Y, RIETH
LI o ST T8 B LI B o #1002 3R L
fo. FezodbD 2810, ThXhddRUM5AHE
3EBoMFEEAF L, =4 20842 —-%IC
& - T EVINzx =+ % shfnfihefii 2 RIZE L, EEHO
FAMraEHL v AL EoERYRLICLERE
BLEALL EVI0ORHEME L LT IgM Lz,

2. 7ANLZR

EV70E#kk T2 % J670/71% Hela & % \ 1 HLF
Z B CHERE X2, £ 0 RS ER LI & h ik RIE,
HHEELISA I X 3 IgM & RBHIREE Lic, 71
v A JERE SRR D BT L& b RAARICERL L, ELISA T
ORBHR & LTHV,

. ®E/70—F oA F -1t

EVIQicst+ A/, 2 n—F A& (774 =T 4
7 r= b HEBl< Y AEK) @A F v {biE, Guesdon
BIDHRICEEL CTROFIETT o7, =7 AEKY
NaHCO. @i x LT, 4 CT—RBEREHET,
Z hi= N-hydroxysuccinimidobiotin @& DMSO % #:
Nz, BRT4REREEEE, 43 LK
PBS izt L T 4 C C—RBFENE, ELISA it 1z,

4, ELISA

IgM Hi e H1#E ELISA (2 Wulff 530 Hikd —#fdk

HIREEE 9% 115

BLTUTOFHETTo%k, e b IgMiith%
NaHCO,E & # 1,000 HF L T, 6RO FE~
A7n7 v — i L0 Tl FTEL, 36°C 1 RERIR
B PBS-Tween (PBS-T) T## L. #iMmiE%
Gelatim 0 PBS-T C100f$ iz A8 L € 1 704 b 75l
SHEL, 36°C 1 REEIRIG &, PBS-T cHték, Ed
BECHFRLIY A L 2AHERUCABIEYL, Thit
17 H T5ul LT, EET—BRHIER, PBS-
T CEL, €45 {LEVI0E / 7 » —F L HifE%
T5ul T2 2 T36T 1 K SUL & &7z, PBS-T T
G, S —AF A —E-AP LT TESVYEINL
T, ERTISHRIGEE, BREEHLLCS, 3, 5,

5T I AFARVYFI ML T200HEL, H,
SO, TRIG %8 IE#, 490nm D B A RIE L 72, #ik
MEOBICEME (ELISA &) 2, w4 A 25K (P)

EXRBHE (N) Zzicd oo tENE (P-N)
L L, P-NZ 0.075% EV70icf+ 5 IgM #itkiE: &
Als Lz,

Im # %

1. IgM #HifEn B HRR

AHC B3 o 2t m %12, 40614 2 Fl% BT
IgM il st Tch -7, BETH DR, ThE
1RV 6H B ICRREh, PRk ThbEik
(B R OBETH -1, 8 EOFMbEMAEA T
BLON1FIH -7, IgMFiEIBRE S hish-
fo. EIEHIC VT, 406093441 (85%) 12 EVT0IC
45 [gM HifEp el & hute, BEEUE B Jhcgil B
LZhE, HIHABCERENHBE,R%EEDE
Dotz BHBITEIRED Loy, H5EEoRET
5% %R L, KEXhEBLih -7, LaL, ELISA
ERHRHOEBE EDCLPETTIA2EALNLLA
fo, LEORHEEZR 1R,

2. IgM MAFE O FFiR

240 AHCEE LD, ThXhdd, 5B 3B B
DMEX AFTHZ E0NTEL, WThd [gM HAfT
BTk h, BIRHE Lt 1l A¥amndrc
IgM HifEiE T2 2 LR THETH -0 (M 2),

3. BE{RHAME o FFofiisM & ELISA f&

AHC 3 o [@ 4 1 1 7% o op FI40 4 1216~ 128F%
#RL Tk b, ELISAfEE Db 2FE L iTRLE,
EVT0iz % + % 1gM #i fk © 5 4 ¥ 463400 43361 o
ELISA fEix>0.100TH b, AEOHRERE V- &
ST o ol



FRC2411810H
.
1.100 -
.
H
0900 .
. .
0.700
@ .
% .
5 S
=] .
0.300 . : *
o:o . .
0100 : : ¢ *
0.075 —.:.— O r .7 == =

0-7 B8-14 15-21 22-28 29-35 36-42
I EREE
B1 EVI0MSERLLEDD lgM Hifs
M A 4 % 1 % ¥

as00
0400
0300

0200

ELISA

0100

0.075

10 20 30 40 50
#H

2 EVT0imxt+4 5 IgM $ifko Hi

R 1 EVT0 GEEE I 5 oo R it &

ELISA o K
AR A
ELISAfE | 16 | 32 | 64 | 128
~0.050 2 2
IgM (— :
M=) ) os0~0.075 2
0.075~0.100 1
TgM (+
M) o0~ 8|12 11| 2
P
IV # #%

T AN ABRRELSCRT BREREZNIL, AR
ReoBhild 5 XS EBE TR 5 BEA RO DI
BHETHH, RO AI L AG5H8NE, U1 AHE

=V T ey AR T0 EBEORFEBN - REf 1059

B 5V EEEOHGE, RETRE~ETLLTE RS,
SHEMEAORE L LTEVIOL &b icEE 75/
TANALDWTR, TTCRE, 7 e —FAdifkvH
7o ELISA ik 2 h, HiFE&EHEEE LcoFH
AR IR T3, Z 2T EVIOicst-3 2 Mgt
o lgM kgL LT, vdarv—7 S v RS
ELISA wHAL, TOHFAKEOBH 2Tk, 20f
% Guedson 59T X - T#ify X T LI, ELISA @
REXZEDLIDIEBED 74 L ABIEROHED 5
WP ICIE R R TV A9 Ho i EE R
D8RI IgMHLE L BIHL, o HEBK O
ELISA I X 255%cb~T, L hEBEOEWHET
HBHCEDRERT, Wulff S530 B[/l —#kico
WTOEEBRBRITE oo, Faodr L
oo BT, SEAOBN TR BH, Fa
Fy—TESVIET IgM BoEN, v 4y —7
U vIRTRTIXTBE L OBRYB T\ 5, i,
BRAUMECIIAMAEEL WAL DM, KETI
2HMETITICENTE, AT » 7 TORIGKMS
KBRS, X hREREI L, R1oRELE
L 5, PRI o Bk b IgM HifE 2 i
LTxD, FHAGHERBCE - CHkOEE L5
DB CRECHEFTHE L Ebh B,

E &AM T [gM HERED 6 7K 002 i 1 M i
TR EE (85 TH- T IgM HifEEito 1
Pz 2T, 7 o v ARRaCH 5 REEILE D FEA
EOMHPLSHFAPLIETHS 5,

LibEd~7-k 3512, €dFv—7EovaBEALL
IgM fH#2fH 8 ELISA 13, BRE T, REdo» 5
EV70 IgM #iiitk & LT, AHC o7, 2\ 34k
EROEFHHRCERATHL LEDLRS,

WXDEFIHWBEHBES > v #oy & TRTORE
BE & T ORIE] I THE LT,

ABFZEE Dr. MLA. Pallansch % 0* Dr. L.]. Anderson (Ck
E CDC) tHFTiTbhichdThsb,

X ik

1) Kono R, Sasagawa A, Ishii K, et al: Pan-
demic of new type of conjunctivitis. Lancet 1:
1191—1194, 1972.

2) Aoki K, Kawamoto R, Matsumoto I, et al:
Viral conjunctivitis with special reference to
adenovirus type 37 and enterovirus 70. Jpn J
Ophthalmol 30 : 158—164, 1986.

3) Wulff H, Anderson LJ, Pallansch MA, et al :
Diagnosis of enterovirus 70 infection by demon-



1060

4)

5)

6)

()]

stration of IgM antibodies. ] Med Virol 21 : 321
—327, 1987.

Anderson LJ, Hatch MH, Flemister MR, et
al: Detection of enterovirus 70 with mono-
clonal antibodies. J Clin Microbiol 20 : 405—408,
1984,

Guesdon JL, Ternynck T, Avrameas S: The
use of avidin-biotin interaction in immunoen-
zvmatic techniques. ] Histochem Cytochem 27:
1131—1139, 1979.

Rao NA: A laboratory approach to rapid
diagnosis of ocular infections and prospects for
the future. Am ] Ophthalmol 107: 283—291,
1989.

BAhE, REEX BH#EEcsB3E77 /7
A ARERSE O RN, BRI & BOEH

8

9

100

AR£EE 94% 115
B, BHER%EE 93 : 865—869, 1989.

Kendall C, lonescu-Matiu I, Dreesman GR:
Utilization of the biotin/avidin system to am-
plyfy the sensitivity of the enzyme-linked im-
munosorbent assay (ELISA). ] Immunol
Methods 56 : 329—339, 1983.

Adler-Sterthz K, Kendall C, Kennedy RC, et
al: Biotin-avidinamplified enzymeimmunoas-
say for detection of herpes simplex virus
antigen in clinical specimens. J Clin Microbiol
18: 1329—1334, 1983.

Gary GW Jr, Kaplan JE, Stine SE, et al:
Detection of Norwalk virus antibodies and
antigen with a biotin-avidin immunoassay. ]
Clin Microbiol 22 : 274—278, 1985.




