Rm:td by
NATIONAL TECHNICAL
INFORMATIOMN SERVICE

Springfield. Va. 22151





























































cell agglutination test (SCAT) was done by the technique described
by 2iff et al,(ref.32).The latex slide test is a very sensitive
screening test for the presence of rheumatoid factor in serum,

but there are some false positive reactions, The SCAT is also

very sensitive, but much more specific, Since it is also
technically more difficult, it is done only on sera that are
positive by the latex slide test,

The remaining evaluations were all done by the micro-
immunoelectrophoretic analysis (IEPA) method of Scheidegger
(ref.31) and an extension of that method developed in this
laboratory for obtaining a better quantitation using eight
different concentration combinations of antigen and antibody
for each specimen studied., This technique will be referred to
as the eight slide quantitation method (8SQ). Since this has
not been described before, a detailed description is presented.
First,however, immunoelectrophoretic analysis will be reviewed
briefly.

The IEPA method provides what might be thought of as a two
dimensional analysis and the 8SQ extension of this method provides
a third dimension. First, the electrophoresis provides some
separation of the proteins in the serum, then the antiserum is
allowed to diffuse in, perpendicular to the line of
electrophoresis, while each individual spot of protein enlarges
by radial diffusion., Since the rate of diffusion is a rather
constant and characteristic property of each individual protein,
this constitutes the second dimension of the analysis with the
result that each protein precipitates with its own characteristic
position. A proper antigen to antibody ratio must be selected
in order to achieve an equivalence point to precipitate the
material of interest, Since a quantitative screening technicue
was desired, various ratios of antigen to antibody were tried.

It was found that eight combinations would effectively span the
full range of serum protein concentrations being encountered
in these experiments,

The antiserum was prepared in a goat by the injection of
0.6 ml of a pool of normal human serum homogenized with 1.9 ml
of normal saline and 2.5 ml of complete Freund's adjuvant,
Injections of 1.25 ml each were made into four different sites
at weekly intervals until good blood levels of antibody were
obtained, and these were maintained by monthly injections when
the animal was not being bled. The pool of normal human serum
was made by collecting small samples from a blood bank so that
100 ml contained sera from 30-50 pe ple, Later, when the monkey
studies were added, the goat was given 0.3 ml of human serum
and 0.3 ml of monkey serum in each booster injection,
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To prepare an antiserum pool, the goat was injected weekly
to achieve an anamnestic response. This was followed by bleeding
200 ml between the 5th and 7th post-injection days. The goat
was immediately boosted again and the cycle was repeated. It
was important to have a large pool of antiserum stored since
this could act as a reference standard for a long period of time.

In the actual performance of the procedure, 25 ml of melted
2% agar (Special Noble) in veronal buffer, pH 8.2,ionic strength
0.05, was pipetted onto a glass plate 1%"x3"x1/8" and allowed
to solidify. Eight sets of wells and troughs were cut in the
configuration and dimensions shown in Figure 1. Figure 2 shows
the locations of the various serum and antiserum dilutions. The
serum dilutiions are made in small plexiglas trays (Figure 3)
by placing 3 drops of 0.9% sodium chloride solution from a
disposable Pasteur pipette into each of 4 holes, then with the
same pipette adding 3 drops of serum to the first hole anad while
the pipette is in hand, full strength serum is placed in the
wells of steps 4,3,2, and 1 (Figure 2). With a second pipette,
this is mixed and 3 drops are placed in the second hole, the
appropriate agar well is filled and the remainder of this dilution
is placed back in hole number l. With a separate pipette, the
liquid in hole number two is mixed and the cycle repeated until
all dilutions have been made and placed in the agar. The Pasteur
pipette is held in a nearly horizontal position to minimize
slight differences in orifices. The tray of dilutions may be
covered with tape such as Magic Mending Tape (No.810) and the
dilution stored in the refrigerator for later use in case any
technical difficulties occur with the analysis. Note that the
wells above and below any one trough are duplicates of the same
concentration. The agar plate is then electrophoresed until the
albumin spot, which can be seen as a clear area in the agar,
is 11-13 mm from the well of origin. This requires approximately
60 minutes at a current flow of 85 ma. Antiserum is diluted
serially with equal volumes of saline to prepare 4 working
solutions: full strength (1/2°), half-strength (1/21) ,quarter
strength (1/22) and one-eighth strength (1/23) (Figure 2). After
electrophoresis, these antiserum dilutions are placed in the
troughs and the plates are incubated overnight at room temperature
and the precipitin arcs develop.

The location of typical precipitin arc end points of normal
serum are shown in acomposite drawing in Figure 4. The inter-
pretation of theresults is accomplished by proceeding from one
protein to another until all have been covered. The results for
each protein are recorded as the number of the step and fraction
of a step in which the sharpest, thinnest arc is located. This
is the point where a particular antigen and antibody are in
equivalence., One arc after another is examined up and down the
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Figure 5. A composite photograph of a complete 8SQ plate.
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