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CHAPTER 12
| DENTI FI CATI ON OF ENTEROVI RUSES
1. | NTRODUCTI ON

A neutralization test used to identify enteroviruses is
described in this chapter. The test utilizes reference-typing
sera directed agai nst isolated waterborne viruses. This
renders the viruses noni nfectious when treated with a matching
serotype reagent. Virus inactivation is ascertained

m croscopically by observing the absence of host cel
destruction in the presence of the virus-antibody m xture. The
procedure consists of sinmultaneously inoculating virus and
antiseruminto a mcrotiter plate, incubating the

virus-anti body m xture for 2 hr, adding a suspension of host
cells to the m xture, incubating the host cells-virus-antibody
m xture for three days, then examning the cells daily for five
nore days for the absence of cytopathic effects (CPE).

The test utilizes the LimBenyesh-Melnick (LB-M antiserum
pool s which consist of 61 equine antisera. They include LB-M
anti serum pools A-H for the identification of 41 enteroviruses,
a single antiserum preparation for the identification of
coxsackievirus B3 and LB-M pools J-P for the identification of
19 group A coxsackieviruses not identified by pools A-H  The
A-H anti serum pool s, prepared by Mel nick and coworkers (1973),
with instructions for rehydration and storage and with virus
identification tables, had been previously available fromthe
National Institutes of Health (NIH). The stock of these

anti serum pools (including the single coxsackievirus B3



anti serum preparation) was depleted in 1983. New pools were
agai n prepared by Melnick and Wnmberly (1985) under the
sponsorship of the Wirld Health Organi zati on (VWHO) using the
sane bulk materials as were used to produce the earlier pools.
A policy statenment issued by WHO, Geneva descri bing conditions
for their distribution is available fromDr. C. H Mordhorst,
Director, WHO Col | aborating Centre for Virus Reference and
Research, Statens Serum nstitut, DK-2300 Copenhagen S, DenmarKk.
The ot her set of seven antiserum pools (J-P) was al so prepared
by Mel nick and coworkers (1977) under National Institutes of
Heal t h sponsorship. Information on their distribution is
avai l able fromthe National Institute of Allergy and Infectious
Di seases Repository, Biotech Research Laboratory, Inc., 1600 E
Gude Drive, Rockville, Maryland 20850. Single antiserum
preparations are distributed by the Centers for Disease
Control, Biological Products Division, Atlanta, Georgia 30333
and the American Type Culture Collection, 12301 Parklawn Drive,
Rockvill e, Maryl and 20852.

The mcrotiter nmethod provided herein is a nodification of the
met hod described in the literature acconpanying the N H pools.
The two nmet hods work equally well, but the mcrotiter nethod
requi res nmuch | ess antiserum The mcrotiter nethod was al so
deened preferable to the plaque reduction neutralization test
(Lennette and Schmi dt, 1979) based on cost, tine and supplies
required for actual anal yses.

2. PROCEDURE FOR TYPI NG VI RUSES

2.1 Apparatus and Materials

2.1.1 Mcrotiter plates, 96-well, flat bottom

2.1.2 Sealing tapes for mcrotiter plates if plates are to be
i ncubated in a non-CQO2 i ncubator (recommended nethod), or
plastic lids for mcrotiter plates if plates are to be

i ncubated in a CO2 incubator.

2.1.3 Mcro-pipettors or pipettes capable of dispensing vol unes
of 0.025 and 0.05 mL.

2.1.4 Cornwal |l syringe, or equivalent, capable of delivering
0.2 nL quantities.

2.1.5 Cotton-tipped applicators.
2.1.6 Magnetic stirrer and stir bars.

2.1.7 Narrowtip felt marking pen.



2.1.8 Inverted m croscope
2.2 Media and Reagents

2.2.1 ELAH--Earle's base with 0.5 percent | actal bum n

hydrol ysate and w t hout NaHCO3 (Hazl eton Kansas City

Bi ol ogi cal, product no. DM 303, or equivalent) suppl enented
with antibiotics (di hydrostreptonycin sulfate, penicillin G
tetracycline and anphotericin B; Sigma Chem cal Co., or

equi valent). ELAH--Earle's base solution supplenmented with
antibiotics is used as a dilution nedium Procure 40 nL of
anti biotic supplenmented ELAH--Earle's base solution for each
virus to be identified. Enploy stock antibiotic and
ELAH- - Earl e's base solutions prepared for use in Chapter 10
(Decenber, 1987 revision). Stock antibiotic solutions prepared
in Chapter 9 (January, 1987 revision) may also be used. |If
unavai |l able, see Chapter 10, Section 2.1.3 for preparation of
stock antibiotic solutions and Section 2.1.4 for preparation of
ELAH- - Earl e's base solution and for suppl enmentation of
ELAH--Earl e's base solution with antibiotics. Renmaining
reagents may be stored for subsequent use. Store antibiotic
stock solutions at -20 degrees C and ELAH--Earl e's base
solution at 4 degrees C for periods no greater than 4 and 2
nmont hs, respectively. Reagents should be held in tightly

st oppered or capped contai ners.

2.2.2 Antiserum pools A-H and coxsackievirus B3 anti serum are
prepared as described in WHO i nstruction sheets. Store at

-20 degrees C until used. Prepare antiserum pools J-P only
when needed to type viruses not identified by pools A-H or
coxsackievirus B3 antiserum Antiserum pools J-P are prepared
as described in NIH instruction sheets.

2.2.3 Gowth nmedium suppl emented with antibiotics (penicillin
G di hydrostreptomycin sulfate, tetracycline and anphotericin
B; Sigma Chem cal Co., or equivalent) and 5 percent fetal calf
serum (G BCO Laboratories, or equivalent) prior to addition of
BGM cells. Enploy MEM L-15 growth nedium and stock antibiotic
solutions prepared for use in Chapter 9 (January, 1987
revision). Stock antibiotic solutions prepared in Chapter 10
(Decenber, 1987 revision) may al so be used. |[If unavail abl e,
see Chapter 9, Section 3.3.3 for preparation of growth nmedi um
and Section 3.3.5 for preparation of stock antibiotic solutions.
Remai ni ng reagents may be stored for subsequent use. Store
antibiotic stock solutions at -20 degrees C and growth medi um
at 4 degrees C for periods no greater than 4 and 2 nonths,
respectively. Reagents and nedium should be held in tightly
st oppered or capped containers. Fetal calf serumused shoul d
have been heat inactivated at 56 degrees C for 30 m n and
certified free of animal viruses, bacteriophage and nycopl asma



by the supplier. Each liter of growth nediumis suppl enented
with 1 mL of penicillin-dihydrostreptonycin stock, 0.5 m_L of
tetracycline stock and 0.2 nL of anphotericin B stock.
Prepare 30 nL of nediumfor each mcrotiter plate to be used.

2.3 Procedure

2.3.1 Preparation of Mcrotiter Plates. Arrange each plate as
indicated in Figure 1.

(a) Wth a narrowtip felt marking pen, draw |ines between
every two colums along the Iength of the plate.

(b) On one end of each plate, mark identification code of
sanpl es tested. Four viruses can be identified sinultaneously
on one plate. Thus, nunber the colums 1, 2, 3, and 4 to

desi gnate duplicate wells for each virus.

(c) Mark identity of each antiserumon |eft side of plate next
to each row of wells. (See Figure 1). Designate the first
eight rows as Ato Hto indicate LB-M pools A-H, designate row
9 as B3 to indicate coxsackievirus B3 antiserum designate row
10 as E to indicate virus control dilution made in antibiotic
suppl ement ed ELAH--Earl e's base solution, and designate rows 11
and 12 as E1 and E2, respectively, to indicate serial 10-fold
di lutions of virus control in row 10.

2.3.2 Preparation of Virus for ldentification

(a) Renove virus isolate fromstorage in -70 degrees C freezer
thaw, and m x well. Designate the virus isolate as No. 1.

(b) Dilute thawed virus to 10-5 in antibiotic suppl ement ed
ELAH- - Earl e's base solution. Prepare 2 nL of 10-5 dilution of
virus. The 10-5 dilution is the working dilution of virus that
will be mxed with the antiserum pools in the mcrotiter plate
wel | s.

(c) Fromthe 10-5 dilution, prepare a 1:2 dilution in Earle's
Bal anced Salt Solution. This dilution will be transferred to
row E of the mcrotiter plate |ater.

(d) Fromthe 1:2 dilution of virus prepare two serial 10-fold
dilutions (1:20 and 1:200). These dilutions will be
transferred to rows E1 and E2 of mcrotiter plate |ater.

(e) Repeat Steps (a) to (d) with each virus isolate to be
identified, designate these isolates 2 through 4, and proceed
to Section 2.3.3.



2.3.3 Addition of Antiserum Pools to Mcrotiter Plate
(a) Thaw the antiserum pools, and m x each anti serum pool well.

(b) Wth a mcro-dilutor tip or pipette, dispense 0.025 nL of
anti serumfrom pool A into each well in row A It is inportant
to place tip of dilutor or pipette into the bottom of the well
and to expel all of the antiserumin the pipette into the well.

(c) Repeat Section 2.3.3, Steps (a) and (b) with antiserum
pools Bto Hand with the antiserum for coxsackievirus

B3, placing antiserunms into designated wells, and proceed to
Section 2.3.4.

2.3.4 Addition of Virus to Mcrotiter Pl ates

(a) Add 0.025 m_ of the 10-5 dilution of virus No. 1 from
Section 2.3.2, Step (b) to each well in rows A to B3 of columm
1. Take care to introduce the virus at the top of the wells.
Do not allow tip of dilutor or pipette to touch the pool ed
antiserumwithin a well and thereby possibly cross-contam nate
ot her anti serum pool s.

(b) Into the two wells marked E in colum 1, add 0.05 nL
of the 1:2 dilution of virus No. 1 from Section 2.3.2, Step

(c).

(c) Into the two wells marked E1 in colum 1, add 0.05 nL of
the 1:20 dilution of virus No. 1 from Section 2.3.2, Step (d).

(d) Into the two wells marked E2 in colum 1, add 0.05 nL of
the 1:200 dilution of virus No. 1 from Section 2.3.2, Step (d).

(e) Repeat steps (a) to (d) with viruses No. 2 through 4,
addi ng the appropriate dilutions of the viruses to the
appropriate wells (See Figure 1).

(f) CGently tap the sides of the mcrotiter plate with index
finger to mx the contents of the wells.

(g) Cover mcrotiter plates with lids or with a |oose sterile
cover, and incubate plates at 36.5 plus or mnus 1 degree C
for two hours.

2.3.5 Preparation of Cell Suspension and Conpl etion of
Mcrotiter Test. Many host cell types, primary and conti nuous,
are avail able for propagating viruses. Usually, the host cel
type in which a virus is recovered fromthe environnment is
suitable for identifying that virus by the mcrotiter
neutralization test. See Chapter 9 for procedures and nedi a



for culturing Buffalo green nonkey (BGW kidney cells. See
Lennette, E. H and Schm dt, N. J., Diagnostic Procedures for
Viral, Rickettsial and Chlanydial Infections, American Public
Heal t h Associ ati on, Washington, D. C., 1979, for nethods for
preparation of primary and other continuous cell types, for
suckl i ng nouse procedures necessary for identifying nost G oup
A coxsacki eviruses, and for nmethods for identifying viruses

ot her than enteroviruses.

(a) Trypsinize sufficient cells to yield a final cell count
appropriate for the cells used in the test. For BGMcells a
count of 30,000 to 50,000 cells per 0.2 nL of cell culture
medium i s appropriate. The nunber of cells required for this
test differs with different cell types.

(b) Add cells to appropriate volunme of cell culture medium

(c) Mx cells on a magnetic stirrer and stir for at |east 15
m nutes at speed sufficient to develop vortex. A |onger period
of mxing will generally not injure cells.

(d) Dispense 0.2 nL of cell suspension into each well with a
Cornwal | syringe after conpleting the two hour incubation

of virus-antiserum m xtures in Section 2.3.4, Step (Q9).

Do not allow tip of syringe to touch contents of a well and

t hereby possibly cross-contam nate the contents of other wells.
Wth cotton-tipped applicators, wi pe up spilled cells on the
top of plates between and around wells.

(e) Seal each plate with sealing tape and i ncubate plates at
36.5 plus or mnus 1 degree C. |If plates are to be incubated
in a CO2 incubator, do not seal plates.

(f) After three days of incubation, examne cells in wells
daily for five or nore days for the apprearance of CPE.
Use an inverted m croscope to exam ne cells.

(g) When CPE devel ops, use identification tables provided with
anti serum pools to identify viruses. Virus identification is
based upon the absence of CPE in those wells containing

anti serum and virus. If all wells evidence CPE, titrate virus
and repeat entire test with a virus dilution calculated to add
100 infective doses to each well in Row E. Foll ow this sane

procedure if all virus control wells in Rows E1 and E2 are
negative and the pattern of results does not allow
identification with identification tables. Were an
appropriate quantity of viral infective doses has been used in
test and cells in only one of the duplicate wells containing
anti serum show no CPE, repeat tests with anti serum pools A-H
and B3. If CPE still appears in all wells containing virus and



antiserum repeat test but with anti serum pools J-P instead

of A-H and B3. |If CPE continues to be observed in all wells,
one nust take into consideration the possibility that nore than
one virus was present in the original test sanple. To
elimnate the possibility of a m xture of viruses being
present, dilute the original test sanple with ELAH--Earle's
base solution to a viral concentration of between 5 and 10

pl aque form ng units per nm.. Plaque purify the virus using the
cell rnonol ayer plaque assay technique described in Chapter 10
(Decenber, 1987 revision). Pick at |least three well-separated
pl aques and prepare sufficient virus quantities from each

pl aque in accordance with the procedures given in Chapter 11
(March, 1988 revision). Retest each of the new viral stocks
utilizing the LimBenyesh-Melnick antiserum pools. |If the
viral isolates are still not neutralized by known antisera,
record the virus in question as unidentified. If it is
essential that all isolates be identified in a nonitoring
program store the virus at -70 degrees C for |ater studies.
The virus in question may either be further tested against
single antiserum preparations of serotypes not included in the
pools or used to prepare antiserumto characterize the isolate
agai nst known enteric viruses.
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FI GURES

Figure 1.
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Figure 2. Photographic representation of mcrotiter plate
pr eparation.
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