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serum was collected from individual animals and kept scparate
before titration and use, in ELISA described below.

Immune guinea pig serum (IGPS). Anti-146 & ACIND 17/82
IGPS was prepared by the method described by Rweyemamu et
al. (1977, The IGPS was used to detect captured viruses in ELISA
described below.

Micro newtralization test (MNT).

he straims were compared

using a rwu dum nsional ch c“mh(mrd txlmtmn in mi amtm T L:tw

and virus (.05 ml ecach). The mixtures were incubated for 1 hr at
37=C, after which BHK21 cells (0.05 ml per welly were added at a
seeding rate of 7.5 x 104 per well. The plates were incubated for 2
days at 37 °C (5% CO, atmosphere), Wells were examined under a
microscope for cymmthlc effect (CPE). At each virus dose exam-
ined, the corresponding level of neutralization was determined by
the method of Karber (19311, A regression curve relating the se-
rum titer against virus dose was plotted and the neutralizing titer
determined as the final dilution of serum which newtralized 100
T (N,Il)mcr { each virus. The antigenic relationship was determined
in terms of rovalue, The v values were caleulated by dividing the
mean titer of the serum against heterologous virus obtained from
3 rephicate b by that against the ]mrmlopmm virus (A INI
17/82). The 5 Mmm al si ’mtwmc e of rval
an estimated pooled variance of (.106. The ¢ fferen-
9“/ lwc&mf mlfm “ﬁ‘wWhI(‘:k‘l requires acr ;m»' Pvalue
ied as being indistinguisha

i the homeo Iopmw isolate, in a three replicate test (wau A

tiated a

/u'mrum of rabbit sera in ELISA. The rabbit sera were used to
coat microtiter plate wells to act as capture reagent for the tests
deseribed below. Briefly, 50 pl of rabbit anti-A INID 17/82 diluted
in 0.05 mol/l carbonate/bicarbonate buffer pH 9.6, (CBCBY was
added as a dilution range (in triplicate) across 11 wells of a row.
The sera were diluted from 17200 in a 2-fold series. After over-
night (ON) incubation at room temperature (RT), the plates were
washed by flooding and empying § times with PBS containing
0.05% Tween 20, (PBSTY and blotted almost dry. A constant dilu-
tion of A IND 17/82 purified virus at 1 pg/ml was then added
across the wells, dituted in blocking buffer. This consisted of PBST
containing 10% non-immune h(wum rum, 5% normal rabbit
serarm and 0.05% Tween 20 (‘]“ BSBSTY. Plates were meubated at
37 9C for | hr, then washed, Captured virug was then detected by
the addition of S0 pl of anti/A INI 17/82 guinea pig serum di-
{uted to 14000 in PRSBST 31 o for
1 hr, and washed. Bound guinea pig antibodics were detected by
the addition of 50 pl per well of horse radish peroxidase-labelled
anti-guinea pig IpCr conjugate (Sigma), followed by incubation at
37 9C for 1 hr, Wells were washed and the test developed afier the
addition of S0 pl per well of ortho-phenylenediamine (Sigma)/
hydrogen peroxide; the colour was allowed to develop for 10 mins
in the dark, The reaction was stopped at this time by the addition
of 50 pl per well of T mol/l HSO A, was read using a multi-
channel spectrophotometer (“l( ul«). The dilution of rabbit serum
used in Heuid phu“c blocking ELISA described below was taken
ag the dilution of the last \WII showing maximum colour.

A

Plates were incubated a

Titration of IGPS in ELISA. The individual IGPS were titrated
and tested for their specificity against A IND 17/82, 146 Sand 12 §
particles in the sandwich-ELISA. Wells of microtiter ELISA plates
(Maxisorb, Nunc) were coated with 50 pl of the pre-titrated dilution
of rabbit sera in CBCB by incubation ON at RT in a humid cham-
ber. The plates were then washed as descri bufﬁ wbove, and blotted
almost dry. To one plate, 50 pl of 146 5 antigen at 1 pg/ml was
added to wells, diluted in PBST. To another plate, 50 pl of 128
antigen at | Mg/mﬁ was added to wells in the same buffer. Plates
were then incubated at 37 °C for 1 hr. The plates were washed and
two-fold dilutions of individual IGPS starting from 1:200 were added,
diluted in the same blocking buffer as described above. Plates were
incubated at 37 °C for 1 hr, and washed. Bound guinea pig antibod-
ies were detected by the addition of anti-guinea pig conjugate, incu-

bation, washing and addition of substrate/chromophore, as already
deseribed. The mean absorbances for the reactions with 146 § and

125 particles were plotted and the optimal dilution to be used in the
blocking assay was taken from the penultimate dilution where maxi-
mum colour was observed (plateau region for antigen detection),
A pool of the successful guinea pig anti-A IND 17/82 sera was
used as detecting serum in the ligquid phase blocking ELISA. This
pool was re-titrated as described above to arrive at the pre-titrated
dilution quoted below.

Ligwid phase blocking ELISA. This was based on the method
described by Hamblin e al. (1986). Briefly, microtiter ELISA plates
were coated with 50 pl of a pre-titrated dilution (1/5000) of the
rabbit anti-A INLDY 17/82 serum in ~B per well, and incubated
ON at RT in a humidified chamber, Meanwhile, two-fold dilu-
tions of post-vaccination bovine sera were reacted with a constant
ditution (in PBSTY of each of the viruses described. the mixture
was kept at 4 °C ON a carrier plate (Laxbro). Each of the viruses
was previously titrated in the sandwich ELISA| using the same
rabbit and guinea pig sera, under the conditions described in this
test c‘weg pt that no bovine serum was ,mm d. The dilutions of each
of the viruses was adjusted so that similar A, values (1 to 1.2}
were m;mtﬁ in the a

The following de
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50 pl of each of the respective mixtures were
transferred to the washed plates coated with anti-type A antibodies,
Control wells containing mixtures from wells containing (a) PBST
and virus only (representing 0% inhibition controls w here maximum
colour 1s obtained in wc*lln;) and, (b) blocking buffer only (n“crsw«';a;" nt-
ing 100% competition since no virus 1s available for capture), were
made. The plates were incubated for 1 hr at 37 °C. The plates were
then washed and 50 pl of a pre-titrated (1/1000) guinea pig antiserum
was added to each well. After incubation for T hr at 37 °C the wells
were w‘mlud and 30 pl of anti-guinea pig IgC horse radish peroxidase
ate was added to cach well, Following incubation for T hr at
the plates were washed and ortho-phenylenediamine solution
containing hydrogen peroxide substrate was added. Colour was al-
lowed to develop for 10 ming in the dark and the reaction was stopped
by the addition of 50 ul 1 moVl sulphuric acid. A, was read in a
multichannel spectrophotometer. The titers of the sera were read as
the log ditution where a 50% inhibition of the difference between the
maximum colour (with respect to the values obtained for the 0% inhi-
bition control) and minimum colour (100% inhibition control) was
observed. The titers were estimated after regression of serum dilution
against the absorbances.
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originated from various parts of the country at different times
hetween 1968 and 1993, The isolates showed varying de-
grees of serological relationship to the reference strains used

in the comparison. Reference strains A, Iraq 24/64, A, Allier

168 and A, Cruzeiro exhibited intermediary relationship
to A, India 1'7/?5’4 in BELISA. Only 4% of the Indian ficld
strains showec d antigenic variation when compared with A
India 17/84 in ELISA. The study thus indicates that A, In-
dia 17/82 has a broad scrological spectrum and hence can
be considered a candidate vaccine strain for incorporation
mn FMUD vaccine. Since the present study showed a positive
correfation between this form of ELISA and the MNT, the
ELISA can be regarded as a good diagnostic tool for com-
parison of vaccine and Deld FMD viruses, In attempting to
correlate the results of ELISA and MNT the different na-
ture of antibodie: ticipating in these two assays should
be taken into account: whercas in ELISA the antigen binds
all antibodies, in MNT the virus binds the ne
bodies only,

The two systems deseribed, refating the reactions of a
single polyclonal bovine antiserum with a variety of viruses,
should be examined. The kinetics of the two assays will be
different since the concentration of virus in the neutraliza-
ton test 1s ap prcmir‘rmmly 10,000 times less than that used
in the B E l‘w‘\ Such a figure comes from considering that
the 100 TCID,, units of virus represent approximately 10°

utralizing anti-

virus mrtlum (m,m uming a particle to infectivity ratio of

100G 1) capable of binding neutralizing antibodies. In
ELISA the amount of captured virus available corresponds
10 ;Wmmimamly 25~ S0 ng/well (125 - 2.5 x 10" parti-
clesy. Each system received a similar amount of antibody
for titration, thus the increased concentration of virus in the

ELISA tends to increase reactivity considering the law of

mass action. Thus is might be expected that cross-reactions
will be enhanced in the ELISA through inc the abil-
ity of lower affinity antibodies to hmd with the consider-

ably higher amounts of virus, which generally was the case.
Care is also needed ininterpreting the results since only a
single, pooled bovine serum against the vaccine strain was
used. This cannot show the variation in response of cattle
given the same vaceine in terms of the quality and quantity
of specific antibodics produced in individuals, The positive
correlation of the data indicates that there is a relationship
between two assays as was also indicated by Hamblin et al.

(1986); this was not true when these authors compared neu-
tralization data with those from other forms of ELISA.
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