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ABSTRACT:

Introduction

Identifying blood samples is a crucial step of a forensic investigation, especially of major and violent crimes.
Animal and human blood look alike to a naked eye but its biochemical aspects are different.It is extremely
important to analyse whether evidentiary blood stains are of human origin or not in a forensic investigation. Thus
differentiating blood samples is important in a forensic investigation.

Aim

To differentiate human blood from animal blood in the given blood samples for forensic purposes.

Materials and methods

Blood samples of each human and animal (Wistar albino rat) was collected from clinical lab and animal house
respectively. The difference in the constituents of blood and various cell counts was analysed with the help of a
simple microscope and CBC (complete cell count) machine. Statistical analysis was done using SPSS software
version 23.0 and corresponding graphs were plotted.

Results

A significant difference was observed in the cell counts and blood group type.The platelet and RBC count of that
of wistar albino rats was higher than humans. There were similar haemoglobin levels. The animal blood sample
taken did not fall under the ABO blood grouping unlike that of the humans.

Conclusion

These differences observed are helpful in the differentiation of human and animal blood for forensic purposes.
Usage of advanced technologies will make this differentiation even more easier.

Keywords
Innovative technique, Blood, Electron microscope, Forensics, Haemoglobin, Hemocytometer, Wistar albino rat,
novel method.

INTRODUCTION:

A quicker and accurate way to differentiate human blood from animal blood can prove key in crash
investigations. Techniques which can rapidly tell the difference between human blood and that of nearly a dozen
animal species without destroying the sample is of great importance in forensics. (1)

Under favourable conditions when the stains are not too old, it's easy to determine if its blood or something else
by spectroscopic examination and by developing hematin crystals.(2) An example protocol for the examination of
blood involves physical examination,preliminary,confirmatory tests which are specific to blood types are
important.Discrimination between animal and human blood is very important in a hit and run case where the
suspect may lie, where blood stains from the vehicle can be tested to determine the origin. (3) Was the first to
report the use of vibrational spectroscopy for discrimination between human and animal blood sample.

The normal ranges of various cell counts for humans is, RBC- 4.2 to 5.9 million cells’emm, WBC- 3.4 to 9.6
billion cells/L and platelet count should be 1,50,000 to 4,00,000 cells/cmm and haemoglobin level is 12 to 17g/dl.
The normal range for animals is, RBC-8.5 to 10.5 million/cmm, Platelets count- 6,73,000 to 15,00,000 and
haemoglobin level should be 11 to 15g/dl.The MCV(Mean corpuscular volume) for animal sample is around 60 to
70 fl and that of human sample is 80 to 95 fl.

Current methods to differentiate blood types include, extracting either a nuclear DNA or mitochondrial DNA
profile from a blood sample which gives accurate results.(4) It is practically impossible to obtain and analyse
blood samples from every known species, but if enough donors are available a universal statistical model for
differentiating human and animal blood can be done.

Various research groups have demonstrated various methods,out of which Raman spectroscopy and Principal
component analysis (PCA) were used with a confidence level of 99%.(5) Other groups have also used Partial least
squares discriminant analysis (PLSDA) ,diffuse reflectance spectroscopy.(6,7). Our team has extensive knowledge
and research experience that has translate into high quality publications
(8).(9).(10),(11),(12),(13),(14),(15),(16),(17),(18),(19).(20).(21).(22).(23).(24).(25).(26).(27)
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. The main aim of this study is to show the basic differences between human and animal blood samples for
forensic purposes.

MATERIALS AND METHODS:

Blood sample

Blood samples (n=6) of humans and animals (wistar albino rat) each used to study the differences in blood types.
The human blood samples were collected irrespective of age, gender. All samples were refrigerated until used for
analysis. EDTA was added to prevent the blood from coagulation.

Instruments and settings

The blood samples were collected from the clinical lab and BRULAC of Saveetha Dental College,Chennai. All
cell counts for human blood samples were calculated using a CBC(complete blood count) machine . While that of
animals were done manually,RBC counts were calculated using a hemocytometer, WBC using a counting
chamber(a simple microscope was used) and haemoglobin count using a comparator box. Blood group
identification was done by checking the agglutination of a sample with the corresponding antibody. ( Antibody-
antigen reaction-principle behind the test.)

Statistical analysis
The data obtained was analysed using SPSS software version 23.0.Cross tabs were made and the data was
represented in the form of bar graphs.

RESULTS;
From the above data analysed we can see that, Figure 1 represent the platelet count for human and animal blood,
the animal blood had a count of 1480*10"3/microlitre and that of human was 216*10”3/microlitre.

From Figure 2 we can see that the RBC count of human blood sample is 4.86*10"6/microlitre and that of the
animal is 10.2*10"6/microlitre. From Figure 3 the Hb content of the human blood sample is 15.2g/dl and that of
the animal blood sample is 12.2¢g/dl.

Figure 4 represents the blood group type of humans (ABO Type) and that the animal blood sample does not come

under the ABO grouping. These are the inferences which show that there are significant differences between
human and animal blood.
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Figure 2: RBC count for human and animal blood
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Figure 1: This bar graph represents the platelet count of the human and animal ( wistar albino rat ) blood sample.
X axis represents the blood sample type and Y axis represents the cell count. In this graph orange colour
represents the human blood sample type and green colour denotes the blood sample of wistar albino rat. The
platelet count of the human and animal blood sample is 216*10"3/microliter and 1480*1073 / microliter

respectively.

Figure 2: This bar graph represents the RBC count of the human and animal ( wistar albino rat ) blood sample. X
axis represents the blood sample type and Y axis represents the cell count. In this graph purple colour represents
the human blood sample type and green colour denotes the blood sample of wistar albino rat. The RBC count of
the human and animal blood sample is 4.86*10"6/microlitre and 10.2*10”6/microlitre respectively.
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Figure 3: Hemoglobin content for human and animal blood

Hemoglobin content

Human blood sample
15.2 £33 Wistar abino rat blood sample
12.2

Figure 3: This bar graph represents the haemoglobin content of the human and animal ( wistar albino rat ) blood
sample. X axis represents the blood sample type and Y axis represents the haemoglobin level. In this graph pink
colour represents the human blood sample type and green colour denotes the blood sample of wistar albino rat.
The haemoglobin level of the human and animal blood sample is 15.2 g/dl and 12.2 g/dl respectively.

BLOOD SAMPLE TYPE
Human blood sample B+ve ( belongs to ABO blood grouping)
Animal blood sample Does not come under ABO blood grouping

Figure 4: This table represents the type of blood present in humans and animals. The human blood sample taken
here is B+ve which belongs to the ABO blood grouping while that of the animal sample does not come under the
ABO blood grouping.

DISCUSSION

From the present study, we can conclude that the animal blood samples (Wistar albino rat) have more RBC and
platelet count than human blood samples. But the Hb level is quite less or almost similar which was the same
according to the findings. (28) (29).

There is significant difference in the RBC counts of humans and wistar albino rat (higher than humans)similar to
the previous studies (29,30) where there was a significant difference in RBC count-membrane related metabolic
difference and concluded that human RBC banking cannot be done with that of wistar albino’s, if used will lead to
high haemolysis due to non compatibility.(31)

Even though both the blood samples look the same there was a biochemical difference in the count, types etc
similar to the findings of (32).Where the differences in the biochemical aspects were considered to be chemical
fingerprints which makes them unique.Animal blood did not come under the ABO, Rh blood grouping of humans
similar to the findings of (33).

Even though there are differences, the basic constituents of blood remain the same , every blood has RBCs
\WBCs , platelets, neutrophils , basophils etc which are similar to the previous literature. (34) There was a
significant difference in the average diameter,volume,ratio of RBC volume;diameter in different animals which
differentiated particle adhesion,laminar flow rate etc.

Few of the limitations of the study include not involving many types of animals , many blood samples of humans
of different ethnic groups, and correlations of blood types. This study in the future when expanded to include
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different types of animals, people from different ethnic groups, creating new correlations will have more accuracy
and precision.

CONCLUSION;

There are both similarities and differences in the blood of humans and animals. These differences in the blood are
very important in a forensic investigation. This study helped in analysing the basic differences in the blood types,
which will be of great significance in the future of forensics. In depth study of the ultrastructure of cells and its
components in future will help us to differentiate blood types more precisely which may help indepth forensic
investigation.
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