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Introduction

There is no doubt about the value of PGM 1 typing of bloodstains. The first
investigations using starch gel electrophoresis were done by Culliford (1957),
Heidel (1958) and Brinkmann (1969). The amount of stain needed was extremely
large (between 10 and 50 mg of dried blood). With the introduction of agarose
gel electrophoresis (Monn 1968; Culliford 1971; Grunbaum 1974) and cellulose
acetate electrophoresis (Zajac and Sprague 1975) the quantity of stain could
0e reduced considerably. Isoelectric focusing allowed subtyping of PGM 1 of
fresh blood and stains with a significantly higher value of information than
pefore (Bark et al. 1976). Especially Berg et al. (1979, 1981), Schwerd and
Hein (1983), Rittner et al. (1981), Oya et al. (1984) and Lawton and Kerr
{1934) pointed out that additional or conversional bands occur with old blood
samples respectively artificially prepared bloodstains as well as with cadaver
tissue, thus leading to a false zymograms interpretation in some cases. Such
conversional bands were not reported on in the few field studies published so
far (blood- and seminal stains: Budowle et al. 1986; seminal stains: Oya et al.
1982). Therefore further examinations with practical cases seemed to be desir-
able.

Material and Method

The results of 370 blood- and 197 seminal stains as well as 40 hair roots in
PGM 1 subtyping were interpreted. They were obtained from 81 different forensic
cases from the Erlangen-Nirnberg Institute of Forensic Medicine which in their
majority meant rape (46) and homicide (29).

The preparation of the samples was carried out depending on the carrier mate-
rial. Whereas we did not pretreat bloodstains on cloth, cotton wool, and pa-
per, we transferred blood- and seminal stains on other carriers (e.g. glass,
metal, and others) to cotton tissue after having them partially dissolved.
Bloodstains on cotton cloth and the like having a size of 0,1 to 1 cm2 were cut
into small strips or fibrillated and then incubated with 1-2 drops of dithio-
threitol solution (8 mg dithiothreitol + 1 ml aqua bidest) in a filter sampler
(Porex Medical, no. FS 410) at room temperature for 2 hours. The sampler was
put into an Eppendorf tube and centrifuged at 2000 g. The eluate at the bottom
of the tube was placed onto the gel using an applicator strip (Serva, no. 42989)
in a distance of 1 cm from the anode. Focusing was done in commercial gels with
immobilised pH gradients (LKB Immobiline Dry Plate, pH 5,6-6,6). Gel's rehydra-
tion was carried out according to the manufacturer's recommendation. Focusing
at 5000 V, 4 mA, and 12 W; prefocusing 30 min, focusing 3 h. Enzyme specific
agarose overlay staining as described by Spielmann and Kiihnl (1982).
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Results

Unambigious results could be obtained with 58 % of the bloodstains, 51 % of the
seminal stains, and 5 % of the hair roots; doubtful results were found with 6 %
of the bloodstains, 12 % of the seminal stains, and 3 % of the hair roots. Due
to small sample size or advanced inactivation of the enzymes, clearly readable
zymograms could not be obtained with 36 % of the bloodstains, 37 % of the semi-
nal stains, and 92 % of the hair roots. Seminal stains sometimes showed a mix-
ture of the victim's and the accused's phenotype. 6 bloodstains showed additio-
nal bands being either in the region of the 1- or the 2+ band. These stains
simultaneously exhibited misleading results in the ABO-system (aquired B).

Discussion

Concerning the bloodstains the percentage of unambigious results in the present
study is in good agreement with those of other investigations (Budowle et al.
1986). With seminal stains Budowle et al. (1986), however, found considerably
less usable results (16 %), whereas Oya et al. (1984) obtained positive zymo-
grams in 40 %. It is remarkable that Budowle et al. (1986) and Oya et al. (1984)
in their examinations could not find one single false result. Berg et al. (1979,
1981), Schwerd and Hein (1983), Rittner et al. (1981) and Oya et al. (1984) had
observed additional bands in the 1- and 2+ region with 1+ phenotypes, additional
bands in the 2+ region with 1+ 2- phenotypes, and a disappearing of the 1- band
with 1+ 1- phenotypes with artificially made bloodstains, respectively blood
samples stored for months as well as with cadaver tissue.

We could show by an additional electrophoretic separation of stored blood samples
in agarose gel the 2+ band of 1+ phenotypes as degradation artefact.

Finally it should be pointed out that these additional bands may even pose dif-
ficulties to persons experienced in PGM  subtyping. In our material such addi-
tional bands, however, occurred in less than 2 % of the examined bloodstains;
therefore PGM 1 subtyping of stains can be recommended for routine cases as a
reliable method.
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