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ABSTRACT: A simple and inexpensive capillary tube procedure, which can be applied in the
forensic science laboratory, is described for the detection of the Lewis' (Le*) and Lewis? (Le)
antigens on red blood cells. This procedure will permit approximately 4000 tests to be performed
from a single 2-mL bottle of Lewis antiserum.
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The detection of the Lewis? (Le?) and Lewis® (Leb) antigens on red blood cells as a means
of classifying an individual as a nonsecretor, Le(a+b—), or secretor, Le(a—b+), is finding
increased use in forensic science laboratories. However, one obstacle that some laboratories
have encountered in implementing the Lewis system on a routine basis is the high cost of the
Le? and Le® antisera. In addition, the standard tube test used for Lewis typing requires ap-
proximately 100-uL of neat Lewis antiserum per test and therefore limits the number of tests
to approximately 20, which can be obtained from a 2-mL bottle of Lewis antiserum.

In 1944, Chown introduced a capillary tube technique for the Rh typing of red blood cells
[Z]. Subsequently, various modifications of the capillary tube method have been used in
blood banking for the detection of the Lewis [2,3], Kell {4], Bg® (HL-A7) [5], and Bgb
(W-17) [5] antigens on red blood cells. Later, using hemagglutination inhibition in capillary
tubes. Milner et al [6], successfully detected the hepatitis B antigen on red blood cells.

Using a method introduced by Crawford in 1977 [2], this paper describes a simple and in-
expensive capillary tube procedure that can be applied in the forensic science laboratory for
detection of the Lewis blood group antigens on red blood cells. Preliminary reports of this
procedure were presented by the author in 1980 [7,8].

Materials

Chown-type capillary tubes (0.4 mm inner diameter by 90 mm length) were obtained from
Diagnostic Technology. Great Neck, NY.

One part Lewis antisera (Ortho Diagnostics) was diluted with four parts of 100-mM phos-
phate buffered saline (PBS), pH 7.0, for use in the capillary tube test.

Blood specimens of known Lewis type were obtained from volunteer donors by finger
puncture. Human blood specimens of unknown Lewis type were obtained from a Washing-
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ton, DC area hospital and from cases submitted to the FBI Laboratory. The red blood cells
(RBC) to be tested were washed three times with PBS and a 50% v/v suspension was pre-
pared by mixing 50-uL packed RBC with 50-uL Alsever’s solution. Immediately before test-
ing, 25 uL of a 4% (w/v) ficin solution (Sigma, No. F8629) was added to the 50% RBC sus-
pension and mixed. The 4% ficin solution, prepared in Alsever’s solution and filtered
through Whatman No. 1 filter paper, was stored at —35°C until used. Ficin-treated RBC
are stable for 2 h at 4°C.

A hematocrit tube sealant (Fisher, No. 2-676-20) was used to seal the ends of the capillary
tubes.

Method

By capillary action, the diluted Lewis antiserum was drawn into the capillary tube to a dis-
tance of approximately 2.5 cm and the tip of the capillary tube was wiped dry. Failure to
completely wipe the capillary tip may contaminate the ficin-treated cells with antiserum.
While keeping the capillary tube in a vertical position to prevent air bubbles from being
trapped in the tube, the ficin-treated red cells are drawn into the capillary tube to a distance
of approximately 1 cm and the tip is again wiped dry. The end of the capiliary tube used to
draw up the antiserum and RBC was sealed by pushing the tip into the hematocrit tube seal-
ant. The tube was then inverted and placed at a 60° angle to allow the red cells to flow down
through the antiserum. Agglutination results are read after 10 min.

To ensure the accuracy of the results, known blood specimens from Le(a+b~—) and
Le(a—b+) individuals were run as controls alongside the questioned blood specimens. In
addition, with each questioned blood specimen, a blank control having Alsever’s solution
substituted for the Lewis antiserum was run to ensure that the questioned blood specimens
had not been contaminated with either of the Lewis antisera.

The qualitative tube test used to verify the results of the capillary tube procedure was that
described by Ortho Diagnostics [9].

Results

Typical agglutination results obtained for the phenotypes Le(a+b—), Le(a—b+), and
Le(a—b—), using the capillary tube method, are shown in Fig. 1. Positive results, Tubes 1
and 4, are indicated by a clumped, broken column of red cells along the length of the capil-
lary tubes. Negative results, Tubes 2, 3, 5, and 6, are indicated by an unbroken needlelike
column of red cells along the length of the capillary tubes.

A study, comparing the test tube and capillary tube methods, was conducted on 300 indi-
vidual liquid blood specimens obtained from a Washington, DC area hospital. Of the 300
specimens tested, 174 were grouped as Le(a—b+), 62 as Le(a+b—), 60 as Le(a—b—), and
4 as Le(a+b+). Because information regarding the racial origin of the blood specimens was
unavailable, no attempt was made to calculate the population frequency of these specimens.

Results obtained from this study showed no inconsistencies in the various Lewis pheno-
types observed with either the test tube or capillary tube method.

Of the 174 specimens grouped as Le(a—b+) the test tube and capillary tube methods, ten
specimens produced very weak agglutination for the Le? antigen when grouped by the more
sensitive capillary tube method. The weak Le? antigenic activity observed in these specimens
is not surprising since the Le?® antigen has been reported to be the precursor to the LeP an-
tigen [10], although the exact pathway is still uncertain [/7], and there usually remains in
the serum of Le(a—b ) individuals very low concentrations of the unconverted Le? antigen
[12]. This unconverted Le? antigen, however, was not readily detected on red cells by the test
tube method. The weak agglutination caused by unconverted Le? antigen, observed in the
capillary tube method, is easily distinguished from the typical strong agglutination normally
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FIG. 1—Typical results obtained for each of the known Lewis phenotypes: Tubes I and 2, known
Lefa+b—) cells with anti-Le® and anti-Le®, respectively; Tubes 3 and 4, known Lefa—b+) cells with
anti-Le® and anti-Le?, respectively; and Tubes 5 and 6, known Lefa—b—) cells with anti-Le® and
anti-Le®, respectively.

observed with a positive result and therefore does not interfere with the correct identification
of the Lewis phenotype.

Twenty-five liquid blood specimens, which ranged in age from two weeks to six months,
were obtained from cases currently under examination in the FBI Laboratory and were
tested for the presence of the Lewis antigens. The Lewis phenotype obtained for each speci-
men was found to be the same using both the capillary and the test tube methods.

Conclusion

The capillary tube method described in this paper has been shown to be a simple and reli-
able technique for determining the Lewis phenotypes of liquid blood specimens and can be
used in the forensic science laboratory. Furthermore, this procedure will permit approxi-
mately 4000 tests (2.5 uL of antisera per test) to be performed from a single 2-mL bottle of
Lewis antisera (diluted 1:5), thereby reducing the cost per test from approximately $1.50 for
the test tube method to less than one cent per test for the capillary tube method.

In addition, preliminary work, performed by this laboratory and by others [13,14], indi-
cates that the capillary tube method described in this paper can also be applied to the ABO
and Rh typing of liquid blood and in the hemagglutination inhibition test for Lewis and
ABO blood group substances in dried semen and saliva stains.
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