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ABSTRACT: ABO typing was successfully performed on 46 urine samples whose ABO group
and secretor status had been determined previously from blood and saliva. Twenty-four urine
samples were collected on which blind studies, time studies, 2nd storage studies were performed.
Multiple urines from several individuals were collected to evaluate the duplicity of the test. Also,
urines were collected from pregnant and menstruating females to determine if ABO typing was
affected under these conditions. Results of these studies are discussed.
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Primarily as a result of the recent emphasis on drug urinalysis screening programs, liquid
urine samples are being submitted to laboratories for ABO typing in increasing numbers. It
is well known that the ABH blood group antigens are found not solely on red cells but in most
tissues and secretions of the human body [/-5]. However, the amounts found in urine are
comparatively low [2-4]. This paper describes the method previously reported by Oriol et al.
[5], used to concentrate urines to a level where the ABH antigens can be detectable by ab-
sorption-inhibition procedures. Furthermore, blind trials were performed on urines, and the
length of time and conditions under which urines ¢ould be stored and still reliably typed in
the ABH system were determined.

Collection of Samples

Urine was collected from laboratory donors of known ABO and secretor status. They con-
sisted of a single daytime excretion into a sterile specimen cup which was then stored at 4°C.
Several individuals donated more than one urine sample. These individuals supplied sam-
ples collected either several hours or days apart. Eight urines were collected from individuals
who drank large amounts of fluids. Urines used in the blind trials were collected by a co-
worker. Each urine was given a code number and stored at 4°C for 48 h. After the blind trials
these urines were used for the time and storage study.

Methods and Materials

Typing of urine samples was performed by absorption-inhibition procedures. Some sam-
ple preparation was required. From each sample 5 mL of urine were centrifuged at 3400 rpm
for 3 min. The supernatant was then concentrated using a Minicon Spinal Fluid Concentra-
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tor CS15 which concentrates 2.5 mL to a 20-fold final concentration. A B15 model may also
be used which concentrates S mL to a 25-fold final concentration. One drop of the concen-
trated urine was added to each of three test tubes. Absorption-inhibition was then performed
using A and B antisera from Ortho Diagnostics diluted 1:20 and 1:30, respectively. Anti-H
lectin was prepared in our laboratory from an extract of Ulex Europeus seeds and was di-
luted 1:13. One drop of antisera was added to each tube and absorption was carried out
overnight at 4°C. One drop of a 0.3% red cell suspension was added to each tube. After 10
min at room temperature, the samples were centrifuged and results recorded.

Results

Forty-six urines of known ABO group and secretor status were collected. ABO typing
results for these samples are shown in Table 1. Several individuals donated more than one
urine sample. The results of ABO typing on these samples are shown in Table 2. Eight of
these donors gave a sample after ingesting several glasses of fluids. These results are shown
in Table 2.

For the blind trials, a total of 24 liquid urines were collected. These urines were stored for
48 h at 4°C. Absorption-inhibition was then performed. These results are shown in Table 3.

These samples were then divided into two volumes. One half was stored at approximately
26°C (room temperature). Twenty-one samples of the other half were stored at 4°C and
three at —20°C (frozen). Absorption-inhibition was performed on these samples at different
time intervals. Time studies were conducted until the results were no longer reliable. Figure
1 shows the results of this study. The pH of these samples was also monitored over the stor-
age period. These values are shown in Table 4.

Discussion

This study has confirmed previous reports that ABH antigens can be typed successfully in
liquid urines provided the samples are concentrated [5]. Typing results from the same indi-
vidual can be duplicated in samples collected at different times on the same day, on different
days, and after drinking large amounts of liquids. Day-to-day variations in diets of donors
did not affect typing results. No ABH antigens were detected in the nonsecretor urines at 20-,
25-, or 50-fold concentrations.

TABLE 1—ABO typing on urines.*

Antigens
Samples ABO Group  Secretor Status Detected

13 A secretor A, H,or A

8 B secretor B,H,orB
16 O secretor H

3 B? nonsecretor none

1 (6} nonsecretor none

2 A secretor A H

1 O secretor H

2 Al secretor A

“ABO group and secretor status previously determined on
blood and saliva.

PThe urines from this individual were also concentrated 50-
fold.

“Pregnant females.

“Menstruating females.



TABLE 2—ABO typing on multiple samples from individuals.”
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Antigens
Number of Secretor Antigens Detected
Donor Samples ABO Group Status Detected After Drinking
1 5 A secretor A, H or A A, H
3 4 A secretor A,H or A A
4 7 A secretor A H A H
5 3 B secretor B,H .
7 2 B secretor B,H,orB B,H
8 2 B secretor B, H,or B B, H
9 3 (o) secretor H
10 3 (o] secretor H ..
12 3 (o) secretor H H
13 3 (o] secretor H H
14 3 (o) secretor H H
16 3 B nonsecretor none
“ABO group and secretor status previously determined on blood and saliva.
TABLE 3~ Blind trial ABO typing.
Number of Antigens
Samples ABO Group  Secretor Status Detected
11 A secretor A H
3 B secretor B, H
10 (o) secretor H
Sample
Conditions
Room
Temperature (26°C) 7 Weeks
Cold Room
Temperature (4°C) 45 Weeks
Frozen
Temperature (~20°C 67 Weeks
48 7 14 21 28 35 49 56 63 69
Hours

FIG. 1—ABO typing on stored urines.

Blind trials were conducted on urines from individuals whose ABO group and secretor
status had been established previously from blood and saliva. These were run to evaluate the
accuracy and reproducibility of the method.

ABO typing results corresponded to those found in the blood and saliva of all these

samples.
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TABLE 4— pH values of stored urine samples.

48 Hours 15 Weeks 37 Weeks 67 Weeks

Sample 4°C 26°C 4°C 4°C 4°C —20°C
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Time studies were conducted to evaluate the effects that time and storage conditions may
have on the detectability of ABH antigens found in urine. Urines are routinely typed up to 7
weeks after storage at room temperature and up to 45 weeks after storage at 4°C. The 3
urines kept frozen were typed successfully when this study ended at 67 weeks. Beyond these
time periods, for the room and cold temperature urines, weak results or no antigens were
detected in numerous samples. No spurious results were observed.

On the limited number of samples tested from pregnant and menstruating females, no
variations from expected results were observed.

An increase in pH was seen at 15 weeks in all samples stored at room temperature. As
rapid an increase in pH was not observed in urines stored at 4 or —20°C. Thisincrease in pH
may be due to bacterial conversion of urea to ammonia which occurs in urines left standing
[6]. However, there was no correlation between the samples with high pH (9 or 10) and weak
or negative ABH typing results.

Age and storage conditions will affect the chances of determining the ABO type of a urine
sample. As a result, the history of the sample is necessary before any typing is attempted.
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