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Summary. Serum proteins from humans and various animal species were tested for im-
munological relationship (immunological cross reactions) by immunoelectrophoresis and
electric precipitation, using various anti-human immune sera. The presence of similar con-
stituents in the polypeptide chains of protein molecules may give rise to cross reactions, which
interfere with the identification of the species, from which the blood stain is originating.

It is proposed that sets of immune sera be tested before use in order to exclude cross
reactions. The introduction of anti-human haemoglobin (red cell stroma) immune sera into
routine criminological blood stain analysis is recommended.

Zusammenfassung. Bs wurde die immunologische Verwandtschaft (immunologische Kreuz-
reaktivitidt) von Menschenserum und verschiedenen Tierseren mittels gewissen Anti-human-
Immunseren, Immunelektrophorese sowie Elektrosynerese getestet. Die partielle Ahnlichkeit
von Polypeptidketten der Protein-Molekiile kann Kreuzreaktionen herbeifithren, die die Be-
stimmung der Herkunft von Blutspuren erschweren kénnen.

Es wird empfohlen, daB Sétze von Immunseren vor der Anwendung auf Kreuzreaktivitit
untersucht werden. Die Einfiihrung von Anti-Hdmoglobin(Rotblutzellen-Stroma)-Immun-
seren in die gerichtsmedizinische Praxis wird vorgeschlagen.
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Introduetion

The serum proteins, above all the immunoglobulins, of man and various animal
species are in certain respects similar to one another. These structural and funec-
tional similarities, which may give rise to immunological cross reactions, are of an
evolutionary origin [1-—3] and may interfere with the results of criminological
analysis for the origin (species specificity) of blood stains [4, 8].

Materials and Methods

Whole sera from man, swine, cattle, goat, rabbit and chicken were compared by immuno-
electrophoretic method [9], using various anti-human immune sera (anti-human horse immune
sera' designated 249, 375, L-111 and L-172, anti-human goat immune serum? designated G-26,
rabbit immune serum? R-129 to human red cell stroma and haemoglobin). Electric precipita-
tion [5—7] was carried out as follows: Difco agar dissolved in 25 ml 19, veronal buffer of
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Table 1. Testing of whole sera from man and various animal

Whole Anti-human immune sera
sera,

249 375

IgG alpha alb. IgG alpha alb.
Human A+ ++++ ++ 4+ ++++ ++++ ++++
Swine ++++ + + — + —
Cow ++ 4 + -+ — — + - —
Goat ++++ ++ — — ++ —
Rabbit + ++ — — + 4+ —
Chicken — - — — — —

PH 8.2 was spread on a glass plate, 26 X 7.6 cm in size. The wells punched into the agar were
2 mm in diameter and pairs of wells were spaced equidistant, 6 mm away from one another.
The test material was placed in an electric field for 30 min, during which the electric tension
was maintained at 40 mA. Subsequently the plates were placed in a moist chamber for 1 hr,
immersed in saline for 2 hrs, dried and stained (Ponceau S).

Blood stains were prepared from whole blood of man, swine, horse, cow, goat and roe deer
on a linen cloth, dried at room temperature and tested 7 days after drying.

Results and Discussion

The behaviour of whole sera from 6 species towards 4 different immune sera
prepared in horse is shown in Table 1. All 4 anti-human sera gave a strong reac-
tion, designated with 4 crosses (4 + -+ -+ ), with the human serum. Cross reactions
were obtained only with IgG immunoglobulin, certain proteing migrating with the
alpha-1 and alpha-2 fractions and albumin. The intensities of reactions with the
different protein fractions were designated with an appropriate number of crosses.
Immune serum No. 249 cross-reacted especially intensively with porcine, bovine
and caprine IgG, and slightly even with rabbit IgG. It also reacted with proteins

Fig. 1. The reactions with immuno serum No. 249. In the outside start-hole is human serum,
to the left: immunochemically purified human IgG, swine serum, purified swine IgG, cow
serum, rabbit serum, goat and chicken sera
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species for cross reactions by immunoelectrophoretic analysis

L-111 L-172
IeG alpha alb. IgG alpha alb.
+A++ ++++ 4+ ++++ ++++ ++++
++ + ++ + + +
+ +-+ + -t + +
+ T+ — + + —
— 4+ + - ++ +

f 1 | |

i

| .y

o o (o o o o «o cf

Fig. 2. Schematic outline of reactions with immune serum No. 375 (sera are similar to Fig. 1)

of the alpha-1 and alpha-2 fractions and formed a well visible precipitation arch
with porcine albumin. Immune serum No. 375 proved to be the least cross-reactive,
forming precipitation arches only with a few alpha proteins. None of the immune
sera reacted with chicken serum (Figs. 1 and 2).

As the routine criminological analysis of blood stains is based on electric
precipitation, the experimental studies were carried out with protein components
of dry blood stains. The saline-dissolved constituents differ from these of the nor-
mal blood in several respects (e.g. migration velocity, fragmentation, etc.).
Immunological cross reactions were also followed up by electric precipitation,

Table 2. Analysis of saline extracts of dry blood stains by electric precipitation

Blood stain Anti-human immune sera
249 375 L-111 L-172 G-26 R-129

Huoman ++++ ++++ ++++ ++++ FF+++
Swine S — + — ~_ _

Horse — — — - _ a4

Cow +-+ -+ + — — —

Goat -+ + — — — —

Deer ++ — + — — —
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Fig. 3 Fig. 4

Fig. 3. To the right at the top is human blood stain, to the left that of a swine (immune serum
No. 249)
Fig. 4. ITmmune serum No. 172 reacted only with human blood stain (to the right at the top)

using several immune sera. As can be seen from Table 2, apart from the previously
employed 4 horse immune sera, a polyvalent anti-human goat serum and anti-
serum to human red cell stroma (and haemoglobin) were also used. The immune
serum No. 249 cross-reacted with extracts from all blood stains except horse blood
(because the antiserum was prepared in horse), whereas immune serum No. 172
and that prepared in goat did not cross react with any test material. It is remark-
able that the antihuman anti-haemoglobin (and red cell stroma) serum cross-
reacted exclusively with the extract of the horse blood stain (Figs. 3 and 4).

The polypeptide chains of mammalian protein molecules possess several com-
mon antigenic determinants. Certain members of the amino acid sequence may
also resemble one another between species. It is known from the literature [4] that
sera from hyperimmunized animals react especially readily with blood proteins
from other animal species or man. The immune serum No. 249 used in the present
studies originated from a horse which has been a serum donor for several years.

It is proposed that all series of immune sera should be tested for the degree of
cross reactivity with sera from other species, and those sera should preferably be
used for testing with which no cross reaction occurs. It is also recommended that
at least two different antihuman immune sera should be employed for blood stain
analysis and that an appropriate control system should be set up with each test.
For the analysis of dry blood stains, anti-human haemoglobin (and red cell stroma)
immune sera should be additionally used.
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