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Sensitivity of Immuno-diffusion technique for determination of

species of origin from dried blood stains

Aditya Kumar Kar*

ABSTRACT

Blood as evidence gives many clues to forensic investigation. Determining origin of
species from blood is one of the primary concern to procedd for individualization,
because it may loose its integrity quickly. The paper demonstrate the sensitivity of
absorption elution technique in adjudging the species of origin from dried blood
stains on different surfaces over 5 years of time period. Absorption-Elution test
was found most successful in cloth substrate and showed effectiveness with

impact of years during examination.

l. Introduction

The major role of forensic scientist and forensic
laboratory is to establish an identity, which may be of a
person or a poisonous substance, or very often of a
common source of one or more substances. Blood as a
physical evidence helps in many cses like disputed
paternity & maternity cases, adultery affiliation
proceedings, inheritance disputes, immigration issues,
based on family relationship, interchange of infants in
the hospitals;identity of the source of blood and blood
stains in crime such as violence, rape, murder[1-2].

Even if blood is detected, it's not directly bound that it
came from a personality's being. To work out whether
or not blood comes from a human being or associate
animal one typically needs a antibody check that
involves reacting the blood sample with antihuman
antibodies the blood sample with antihuman
antibodies, these are market available and are raised in
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rabbits [3-4]. The blood samples and the antisera (anti-
human antibodies) are placed in wells punched into an
agar gel that's contact a glass dish or slide. The samples
move towards each other through the agar by diffusion
or the method is accelerated by an electric current.
Formation of white line called the precipitin line is the
point at which the two samples meet this can be
indicative of associate interaction between the
antigens within the blood and antibodies within the
rabbit antisera and so the blood is human. If no line
forms suggests there's a suspicion that the blood
belongs to an animal, then the procedure can be
repeated using antibodies raised against the
appropriate animal sera [5-7].

Once biological evidence has been identified, it is
necessary to determine whether or not it is of human
origin; and if of non- human origin, then to what
species it belongs. The species specific proteins in the
bloodstains or other body tissues may be identified
with the help of species specific antibodies.
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BLOOD TYPE
Characteristics A B AB 0

Ag on RBC A B Both Neither
A& B A nor B

Anti Anti | Neither | Both anti

Ab in Plasma B A anti A A&
nor anti anti B
B

Table 1 — Summary of ABO blood group interactions(Ag =antigens,
Ab =antibodies, RBC =red blood cells)

1. Results

(A) Figure 1 shows the effect of cloth surface bearing
blood stains and years of lapse on origin of species
examination an extremely significant difference were
observed. As cloth is network of fibers and having
good absorbent quality may be it can be the reason
that antigens required for reaction were remains safe
and long lasted and result also supports the findings
that cloth is good absorbent for blood and can store
properties of blood for long.
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Figure 1- Percentage of positive and negative results of origin of
species on cloth surface bearing blood stains

(B) Figure 2 shows the percentage of positive and
negative results of origin of species on wood surface
bearing blood stains of these 5 years - Wood surface
bearing blood stains only give positive results with 1
year old (26.7%) and 2 year (12.5%) lapse evidences
whereas evidence of later years showed 100% negative
results and no positive results were found.
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Figure 2- Percentage of positive and negative results of origin of
species on wood surface bearing blood stains

(C) Figure 3 shows Percentage of positive and negative
results of origin of species on metal surface bearing
blood stains. It was observed that results were found
similar with cloth surface bearing stains of blood. In 1
year old and 2 year old evidences positive results were
found. 1 year old (20%) followed by in 2 year old
(13.3%) lapsed evidences. In 3 year old no positive
results were found whereas in 4 year old (4.3%) and
five year old (6.7 %) percentage of positive results was
low due to the reason that surface bearing the blood
stains might get destroyed because of its unskilled way
of collection and packing.
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Figure 3 - Percentage of positive and negative results of origin of
species on metal surface bearing blood stains.

(D) In Figure 4 Percentage of positive and negative
results of origin of species on earthen surface bearing
blood stains were observed. Positive results were
observed on earthen surface bearing blood stains in all
the years of evidences though lowest percentage were
observed in 5 year old samples (5.3%) and highest in 3
year old samples (16.7). Frequency of positive results
can be seen in all the years of earthen surface samples
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because soil, brick and rock particles have tendency to
conserve properties of blood for long.
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Figure 4- Percentage of positive and negative results of origin of
species on Earthen surface bearing blood stains

Ill. Future Prospects

In future, we would like to broadly focus on effects of
collection,  packing, preservation and other
environmental factors on identification of blood as an
evidence to prepare a data which can help forensic
examiners for trouble shooting.

IV. Conclusion

Absorbent materials such as fabric, carpeting, wood,
soil etc., are fairly easy to analyze and stains on
materials such as these can be analyzed successfully.
Non-absorbent substrates such as glass, vinyl,
porcelain, tile, and metal are more difficult to examine.
The examiner should perform the examination as soon
as they get possession on evidence [8]. Blood is an
important biological fluid that when shed off from body
experience enumerable environmental effects and get
deposited on the surface with which it comes in
contact. In the present study we tried to investigate the
effect of various substrates and delayed in examination
of dried blood stains on results of origin of species and
Absorption-elution technique. During study it was
found that dried blood stains only on fabrics have
capable of being identified even after five years of time
while all other substrates (metal, wood, earthen) have
less potential towards sensitive immunological
methods like Precipitin and Absorption-Elution though
wood and earthen materials like soil, sand have good
absorbent quality but they fail to assist in positive
identification of blood [9]. These might be due to the
reason that blood has capacity of clotting. When blood
clotted on fabrics the serum get separated and
deposited inside the fabrics and retains there for long.
This cannot happen with other substrates because of
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environmental factors such as rain, humidity,
microorganisms and delay in examination of dried
blood stains on such substrates. Therefore, it can be
concluded that surface bearing dried blood stains and
delay in examination do affect the immunological
properties of blood [10-11].

References
[1] L. C. Nickolls, The scientific investigation of crime, Butterworth
& co Ltd., 1956.

[2] Richard Saferstein., Criminalistics An Introduction to Forensic
Science, 6th Edition 1998, Page no. 36, 66, 361-400.

[3] Prokop, O. and Uhlenbruck, G., Human Blood and Serum
Groups, Wiley Interscience, New York, 1969.

[4] Alan Gunn., Essential Forensic Biology,
Cataloguing in Publication Data, 2006; 24-26.

[5] Lee, H. C., "Identification and Grouping of Bloodstains," Forensic
Science Handbook, R. Safer- stein, Ed., Prentice Hall, Englewood
Cliffs, NJ, 1982, pp. 267-337.

[6] Lincoln, P. J. and Dodd, B. E., "An Evaluation of the Factors
Affecting the Elution of Antibodies from Bloodstains," Journal of the
Forensic Scicnce Society, Vol. 13, No. 1, 1973, pp. 37-45.

[7IW. C. Boyd, Fundamentals of Immunology, Interscience
Publishers Inc, New York, 1947. E A kabat, The Blood Group
Substances, Academic Press, New York 1956.

[8] K. E. Boorman, B. E. Dodd and P. J. Lincoln, Blood group
Serology, 5th edition, Churchill Livingstone, Edinburg, London and
New York, 1977

[9] Lee, H. C., Gaensslen, R. E., Pagliaro, E., and Novitch, B., "Two-
Dimensional Absorption-Inhi- bition," Journal of Forensic Sciences,
Vol. 33, No. S, Sept. 1988, PP. 1127-1138.

[10]  Kind, S. S., "The ABO Grouping of Bloodstains," Journal of
Criminal Law. Criminology and Police Science. Vol. 53, 1962, pp.
367-374.

[11]  B.J. Culliford, The examination and Typing of Blood Stains in
the crime laboratory, US Department of Justice, Law Enforcement
Assistance; Administration of National Institute of Law enforcement
and Criminal justice, 1971.

British  Library



