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ABSTRACT

Blood is a highly complex mixture of cells,
enzymes, proteins, and inorganic substances. Blood
is one of the important biological evidence
commonly encountered by the investigators at the
scene of violent crimes. Though blood is found at a
number of crime scenes, but its exposure to adverse
conditions leads to its degradation and subjecting it
to yield poor results when tested in laboratory for
detection of its origin. Precipitin test is considefed
as an optimal test to determine the originof species
from blood. Animal blood is sometifnes useth.to
simulate the death of a human and thus, Tt becemes
necessary to determine whether the blood is of
anima or of human origin. Thus, it becomes
essentia to determine the sensitivity of blood stains
on any surface. The present study describes how
the origin of species can be assessed from the
degraded human blood samples based on their
sensitivity towards the precipitin test and how it is
affected with the increased time interval between
the blood sample and precipitin test and presence
or absence of antigensin a blood sample as well as
the surface from which the blood samples were
collected in determining the sensitivity of blood.
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INTRODUCTION

Blood is a highly complex mixture of cells,
enzymes, proteins, and inorganic substances.
Blood contains plasma, red blood cells and white
blood cells. On the surface of every cell in the

body are proteins called antigens. These blood
antigens are grouped into systems depending on
their relationship to one another. The most
important systems to be considered are the
A<B-O(_and Rh systems. The two main antigens
present op/the surface of red blood cells are
called A and B antigens. Blood also contains
proteins called antibodies that atach to
these antigens, but antibodies attach only to
foreign antigens. Serum is an important part of
blood as it contains antibodies. The fundamental
principle of blood typing is that for every antigen
there exists a specific antibody. Crime scene
investigators determine the blood type of a
specimen by injecting either anti-A or anti-B
antibodies and by seeing whether antibodies and
antigens bind with one another. Antibodies
possess one distinguishing characteristic which
gives them their forensic usefulness, namely,
their specificity. This provides a way of
identifying the species origin of various materials
which may come up for medico lega
examination, and is the basis of forensic
immunology.

The location, distribution, and pattern of blood
and bloodstains help the investigator to
reconstruct the scene of crime. At the scene of
crime, blood may be present in wet state or in
dried stain form. It is easy to investigate wet
blood collected from the scene of crime, but it is
equally difficult to investigate a dried blood stain.
The most important aspect about investigating a
blood gtain is its sensitivity to required tests as
the age, group or any other aspect of blood can
only be determined if the blood is sensitive.
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Grodsky et al. (1951) presented a comparative
study of Benzedine, leucomalachite green, and
phenolphthalein. The researchers used blood
solutions to test the sensitivity of the reagents
rether than dry bloodstains, which are the usual
form in which blood is tested in forensic science
laboratories. A study of the sensitivity and
specificity of the phenolphthalein test as an
indicator test for blood was reported by Higaki
and Philip (1976). The study compared the
phenolphthalein  and  benzidine teds as
presumptive tests. The results of that work
indicated that plant peroxidases contribute to false
positive results in the benzidine test but not in the
three-stage phenolphthalein test.

Precipitin Tests are based on the fact that when
animals (commonly rabbits) are injected with
human blood, antibodies get formed  which
reacts withthe invading human blood to
neutralize its presence. Precipitin tests for
bloodstains can be performed through various
techniques. The most common method used is
to layer an extract of the bloodstain on top of the
human antiserum in a capillary tube. Human
blood or any protein of the human origin in
the extract reacts specifically with
antibodies present in the antiserum, as
indicated by the formation of a cloudy ring or
band at the interface of the two liquids.

MATERIALSAND METHODS

Blood samples of different blood“groups were
collected from students of Department of
Forensic Science, SHIATS, Allahabad.

Procedure for Blood Grouping

Ring finger of left hand was cleaned with ethanol
dipped cotton. The finger was held tightly and
pricked slightly with a pricking needle. The
dripping blood drops from the finger were
applied on the three different glass slides
marked as A, B and O and adrop of anti-A,
anti-B and anti-D were added on the three
slides respectively. Agglutination in the slides
was observed and blood group was recorded.

Procedurefor Precipitin Test

Human blood was applied on the
surfaces and left for drying. After a day, the
blood was scraped from the surface and was
taken in atest tube. Dried blood was dissolved in
normal saline for dilution. The dissolved blood
was left as such for 30-45 minutes, afterwards the
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test tubes were shaken lightly and blood from test
tubes was carefully transferred to other test
tubes with the help of a dropper.2-3 drops of
anti-human from a pipette was carefully added to
the test tubes containing the diluted blood by
allowing the drops to fall slowly along the inner
wall of the tube. After 15-20 minutes the
precipitin ring was observed at the base of the
test tube. The whole process was repeated at an
interval of 3-4 days and the results were
interpreted on the basis of observations.

RESULTS and DISCUSSION

The dried human blood samples from the
surfaces, glass, and tile, veneer wood respectively,
were taken and tested for their sensitivity for the
precipitin test with normal saline solution, and
the results were observed for all the surfaces
for a time period of 35 days at different time
intervals.

The results for the reaction in normal saline

solution reported are:

Table 1. For Glass Surface

Sample | Days | Result of Blood
No: Precipitin | Group
Test

1 +++++ O+

7 ++++ O+

11 +++ O+

14 +++ O+

18 +++ O+

21 +++ O+

25 +++ O+

28 ++ O+

©|© N U ~w N

32 + O+

=
©

35 + O+

Table 2.For Tile Surface

Sample Result of Blood

Days Precipitin
No. Test Group

+++++

+++++

++++

+++
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Table 3. For Veneer Surface

Sample | Days | Result of Blood
No. Precipitin | Group
Test
1 +++++ O+
7 +++ O+
11 +++ O+
14 O+
18 O+
21 O+
25 O+
28 O+
32 O+
35 O+
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=
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Testing of the samples began by taking“dried
blood from glass surface, it was observed that
initially the blood sample gave a very dark and
clear precipitin ring on day 1 and day 7,
followed by a progressive decline from dark
precipitin ring on day 11 to a fine precipitin
ring from day 14 to day 21, followed by alight
precipitin ring and a positive reaction on day
25 and 28 respectively and finally the blood
sample gave a negative test on day 32 and 35.

Subsequently, the same test was performed on
blood samples taken from tile surface where it
was observed that the blood sample gave a very
dark and clear precipitin ring on day 1, followed
by a progressive decline from dark precipitin
ring on day 7 to a fine precipitin ring from day
11 to day 25, followed by a light precipitin
ring day 28 and a positive reaction on day 32 and
35.

Later on the blood sample collected from
veneer coated wooden surface was subjected to
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precipitin test, it was observed that the blood
sample gave a very dark and clear precipitin
ring on day 1, followed by a progressive decline
from fine precipitin ring on day 7 and day 11 to
light precipitin ring from day 14 to day 21,
followed a positive reaction from day 25 to day
35.

These results showed how the time interval
affects the sengitivity of dried human blood for
the precipitin test. As the time interval between
the precipitin tests increased, the sensitivity of
human blood decreased for the precipitin test (or
anti- human serum).

The blood group aong with the surfaces on which
the dried human blood was applied plays an
important role in determining the sensitivity of
the blood for the precipitin tet. Since, the
progressive decline in the result of the two blood
groups (O+ and B+) was completely different,
it is concluded that the presence of antigen (in
B+ blood) and absence of antigens (in O+ blood)
have some effect on the sensitivity of the
bleod for the anti-human serum.

Thedeeline in the sensitivity of O+ blood group
on(the two surfaces (i.e. tile and veneer wood
NNis very different, o, it is concluded that the
surface on which the blood was present to some
extent played arole in determining the sensitivity
of human blood for the precipitin test. It may be
due to the amount and clotting factor of the blood
which might have affected the sensitivity decline
of the blood for anti-human serum.

The observations made in this dissertation are
in accordance with the results of Lee (2007)
which states that a blood stain, even after being
washed several times or dried under sunlight
for a varying time period, if the blood stain has
the same origin as the antiserum, it will absorb
substantial amount of antibody, thus resulting in
an attenuation of the antiserum titer and
determination of the origin of species. Dwivedi
(2009) dated that the acidic or basic nature of
aqueous media was more responsible for varied
stability of blood stains on cloth pieces and plays
an important role in determining the origin of
species of blood when precipitin test was
performed on blood samples collected from cloth
pieces dipped in acidic and alkaline medium for
avaried time period. Dwivedi (2009) also stated
that the stability of blood stained samples in cloth
piece was for longer period in strong acidic
medium.

But Lee (2007) and Dwivedi (2009) could not
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explain the role of antigens in determining the
sensitivity of blood for antihuman serum, which
has been explained in this dissertation.

SUMMARY

In this study, freshly collected human blood
samples of different blood groups were applied
on three different surfaces (glass, tile and
veneer wood respectively) and tested for their
sensitivity towards the anti- human serum by
precipitin test after diluting the dried blood
samples with normal saline solution. The study
was conducted for a period of 35 days.

Initially, all the blood samples gave positive

results, but on 32nd and 35th day the blood
samples collected from the glass surface gave
negative result for the precipitin test with no
ring showing at the zone of equivalence of
antigens and antibodies, whereas blood samples
collected from tile

and veneer wood surface gave positive reaction

for the precipitin test on 35th day at the zone of
equivalence of antigens and antibody , even
though the intensity for the

Precipitin ring was reduced but ill a turbid
appearance was visible at the zone of equivalence.
During the study, a progressive decline in the
intensity of precipitin ring for all the bloed
samples belonging to different blood groups=was
observed.

Since, blood sample collected further “study for
the sensitivity of blood samples from tile ‘and
veneer wood surface was not conducted and
study was terminated at that point onday 35.

CONCLUSION

After performing the precipitin test, it is
concluded that human blood is sensitive to
precipitin test but only for a specific period of
time, also the surface and the presence or absence
of antigen in the blood does affect the sensitivity
of blood for the anti-human serum.

The interesting fact about this study is that the
blood group with antigens (B+) was least sensitive
to the precipitin test as it was the blood group
whose sensitivity was suppressed early as
compared to the blood groups without antigens
(O+). The absence of antigens prolonged the
sensitivity of blood samples for precipitin test,
and the sensitivity of dried human blood samples
is inversely proportional to the presence of
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antigens,

Sensitivity of Blood a Antigens

It is concluded that the sensitivity of blood is
inversely proportional to time, i.e. As the time
interval between the blood and the precipitin test
increases, the sensitivity for thetest decreases,

Sengitivity of Blood @ 1/Time Interval
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