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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. 

I t  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. 

Zusammen/assung. Es wurde die immunologische Verwandtschaft (immunologische Kreuz- 
reaktivit/it) yon Menschenserum und versehiedenen Tierseren mittels gewissen Anti-human- 
Immunseren, Immunelektrophorese sowie Elektrosynerese getestet. Die partielle ~hnliehkeit 
von Polypeptidketten der Protein-Molektile kann Kreuzreaktionen herbeifiihren, die die Be- 
stimmung der t terkunft  yon Blutspuren ersehweren k6nnen. 

Es wird empfohlen, dab S/~tze yon Immunseren vor der Anwendung auf Kreuzreaktivitgt 
untersueht werden. Die Einfiihrung yon Anti-tt~moglobin(Rotblutzellen-Stroma)-Immun- 
seren in die geriehtsmedizinisehe Praxis wird vorgesehlagen. 
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Introduction 

T h e  s e r u m  pro te ins ,  a b o v e  all  t h e  i m m u n o g l o b u l i n s ,  o f  m a n  a n d  va r ious  a n i m a l  

species are  in ce r t a in  r e spec t s  s imi la r  to  one  ano the r .  These  s t r u c t u r a l  a n d  fune-  

t ionM s imi lar i t ies ,  wh ich  m a y  g ive  r ise  to  i m m u n o l o g i c a l  cross reac t ions ,  a re  o f  an  

e v o l u t i o n a r y  or ig in  [1 - -3 ]  a n d  m a y  in t e r f e re  w i t h  t h e  resu l t s  of  c r imino log ica l  

ana lys i s  for  t h e  or igin  (species specif ic i ty)  of  b lood  s ta ins  [4, 8}. 

) I a t e r i a l s  and Methods  

Whole sera from man, swine, cattle, go~t, 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 2 designated G-26, 
rabbit immune serum a 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 l°/o veronM buffer of 

1 Insti tute for Serobacteriological Production and Research "HUMAN".  
2 Supplied by Dr. Gy. Kocsis, P H Y L A X I A  Veterinary Biologicals and Foodstuffs Co. 
3 Supplied by Dr. J.  J£k5 (Postgraduate MedicM School, Budapest). 
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Table i .  Testing of whole sera from man and various animal 

Whole Anti-human immune sera 
sera 

249 375 

IgG alpha alb. IgG alpha alb. 

Human -~-@~@ -~ ~ -  ~- ~- ~ - ~ -  -~-~-~-~ ~--~--~ ~ - ~ + + +  
Swine ~ + ~ + ~ + ~ ~ ~ ~ 
Cow + + + +  ~ + +  ~ ~ ~ +  ~ 

Go~t + + + +  ~ '  ' - -  - -  + +  - -  
Rabbit  + + + ~ ~ + + @ ~ 
Chicken . . . . . . .  

pH 8.2 was spread on a glass plate, 26 × 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 rain, 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. 

Resu l t s  and Discuss ion 

T h e  b e h a v i o u r  o f  who le  sera f r o m  6 species t o w a r d s  4 d i f fe ren t  i m m u n e  sera 

p r e p a r e d  in  horse  is s h o w n  in  T a b l e  1. All  4 a n t i - h u m a n  sera g a v e  a s t rong  reac-  

t ion ,  d e s i g n a t e d  w i t h  4 crosses (-~ -~ -~ -~), w i t h  t h e  h u m a n  se rum.  Cross r eac t i ons  

were  o b t a i n e d  o n l y  w i t h  I g G  i m m u n o g l o b u l i n ,  ce r t a in  p ro te ins  m i g r a t i n g  w i t h  t h e  

a lpha-1  a n d  a lpha -2  f r ac t ions  a n d  a lbumin .  T h e  in tens i t i e s  o f  r eac t ions  w i t h  t h e  

d i f fe ren t  p r o t e i n  f r ac t ions  were  d e s i g n a t e d  w i t h  an  a p p r o p r i a t e  n u m b e r  o f  crosses. 

I m m u n e  s e r u m  No.  249 c ross - reac ted  espec ia l ly  i n t e n s i v e l y  w i t h  porc ine ,  b o v i n e  

a n d  cap r ine  I g G ,  a n d  s l igh t ly  e v e n  w i t h  r a b b i t  IgG.  I t  also r e a c t e d  w i t h  p ro te ins  

: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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L-111 L-172 

IgG alpha alb. IgG alpha Mb. 

+ + + +  + + + +  + + + +  + + + +  + + + +  + + + +  
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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 precipi ta t ion arch 
with porcine a lbumin.  I m m u n e  serum No. 375 proved to be the least cross-reactive, 
forming precipi ta t ion arches only with a few alpha proteins. None of the immune  
sera reacted with chicken sermn (Figs. 1 and  2). 

As the rout ine  criminological analysis  of blood stains is based on electric 
precipitat ion,  the exper imental  studies were carried out  with protein  components  
of d ry  blood stains. The saline-dissolved const i tuents  differ from these of the nor- 
real blood in several respects (e.g. migra t ion  velocity, f ragmenta t ion,  etc.). 
Immunologica l  cross reactions were also followed up by  electric precipi tat ion,  

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

Blood stain Anti-human immune sera 

249 375 L-111 L-172 G-26 :R-129 

Human + + + q -  + + + +  + + + +  + + + +  + + + +  + + + +  
Swine + + + - -  + + - -  - -  - -  
Horse . . . . . .  + 
Cow + + + + - - -  - -  
Goat ~ + . . . .  
Deer + + - -  + - -  - -  - -  

1 1 "  
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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. Immune serum No. 172 reacted only with human blood stain (to the right at the top) 

using several  immune  sera. As can be seen f rom Table  2, a p a r t  f rom the  prev ious ly  
employed  4 horse i m m u n e  sera, a po lyva l en t  a n t i - h u m a n  goa t  serum and  anti-  
se rum to h u m a n  red  cell s t roma  (and haemoglobin)  were also used. The immune  
serum No. 249 cross-reacted wi th  ex t r ac t s  from all  b lood s ta ins  except  horse blood 
(because the  an t i se rum was p repa red  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 po lypep t ide  chains of  m a m m a l i a n  p ro te in  molecules possess several  com- 
mon  ant igenic  de te rminan t s .  Cer ta in  member s  of t he  amino acid  sequence m a y  
also resemble  one ano ther  be tween  species. I t  is k n o w n  from the  l i t e ra tu re  [4] t h a t  
sera from h y p e r i m m u n i z e d  animals  reac t  especial ly read i ly  wi th  blood pro te ins  
f rom other  an imal  species or man.  The  immune  serum No. 249 used in the  presen t  
s tudies  o r ig ina ted  f rom a horse which has  been  a serum donor  for several  years .  

I t  is p roposed  t h a t  all  series of  immune  sera should be t e s t ed  for the  degree of  
cross r e ac t i v i t y  wi th  sera f rom other  species, and  those  sera should p re fe rab ly  be 
used for t es t ing  wi th  which no cross reac t ion  occurs. I t  is also r ecommended  t h a t  
a t  leas t  two different  a n t i h u m a n  immune  sera should be employed  for b lood s ta in  
analys is  and  t h a t  an a p p r o p r i a t e  control  sys tem should be set up  wi th  each test .  
F o r  the  analysis  of d r y  blood stains,  an t i -human  haemoglobin  (and red  cell s t roma) 
immune  sera should be add i t iona l ly  used. 
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