Blood types

The first question to ask and indeed to answer when looking into the area of blood types is: what is blood?
Blood is - for the most part - the liquid part of the human body, which is called Plasma; and this Plasma contains proteins, clotting factors, electrolytes (which carry small electrical stimuli) and a varying number of cells. 

These cells when broken down are: 

· Platelets: Small cells involved in the clotting process which enable the flow of blood to be curbed if a small cut or wound is inflicted 

· Leucocytes: The blood's white cells. 

· Erythrocytes: The blood's red cells. 

After a wound has been inflicted and clotting has taken place the remaining fluid - known as serum - is a discoloured yellow and is still full of proteins and enzymes - this serum as we shall discuss is useful in the forensic process. 

Blood Groups and Crime

Now that we have established in a little more detail what blood actually is; it is important to look at how the different blood groups are made up and also how these blood types are used in the categorisation of suspects in crimes where blood and other bodily fluids are secreted. 

Forensics use a system called the 'ABO System', which is a system that measures antigens; antigens within the body determine blood type and are normally categorised as either A or B. Antigens categorised as being Type A are found in an individual's red blood cells whilst the same equation can be applied to someone of Type B blood grouping. 

Also within the blood typing system there are Rhesus antigens, which can be categorised as Type D; should an individual's red blood cells have these Rhesus antigens they are classed as Rh D Positive and likewise if they do not appear they are classified as Rh D negative (or Rhesus Negative). 

Frequency of major blood groups in the UK population

O+  Rh (D) Pos 37% 

O-  Rh (D) Neg 7% 

Total Blood Type O 44% 

A+  Rh (D) Pos 35% 

A-  Rh (D) Neg 7% 

Total Blood Type A 42% 

B+  Rh (D) Pos 8% 

B-  Rh (D) Neg 2% 

Total Blood Type B 10% 

AB+  Rh (D) Pos 3% 

AB-  Rh (D) Neg 1% 

Total Blood Type AB 4% 

Total Rh (D) Pos 83% 

Total Rh (D) Neg 17% 

At a crime scene where there has been blood spilled - either that of the victim or that of the assailant - and indeed in some instances that of both parties; a serologist will take blood samples in order to identify who's blood belongs to whom. 

Taking the aforementioned factors into consideration makes this process somewhat less complex than it perhaps sounds and this blood grouping system is also used to determine from which blood group the individual's parents were categorised. 

Parents may have different blood from their children and indeed siblings may also have different blood groups but through the use of DNA fingerprinting it is possible to draw up certain characteristics that are shared between the father and mother and their offspring; this is called Mitochondrial DNA and can be found all the way through a family's bloodline over many generations.

These blood types although used as a means of collating DNA evidence can be used more as a means of identification than an admission of guilt. As the discovery of a blood type through the use of a sample is useful it is not an exact enough science to prove that an individual has been the perpetrator of a crime on its own. 

Other such evidence - DNA evidence, trace evidence and eye witness accounts must all be used to compile a picture that can be used in any prosecution case.

Bodily Fluids

There are many different types of bodily fluid that are secreted by the body and are also present within the body at any given time. These fluids may be useful in helping forensic scientists and pathologists put together a detailed picture of how an individual died and likewise may also present means of identifying the perpetrator. 

Types of Bodily Fluid

Bodily fluids are broken down into two categories: excreted and secreted. Within these categories you will find the following: 

· Excreted: Sweat, Breast Milk, Cerumen (Earwax), Faeces (included because faeces are often covered in a mucus membrane to enable travelling through the bowel), Chyme (found in the stomach), Bile, Vomit, Aqueous Humour (a watery substance that covers the eye), Sebum (Skin Oil) 

· Secreted: Cowper's Fluid (Pre-ejaculatory fluid), Blood or Plasma, Semen, Saliva, Female Ejaculate, Serum, or Urine. 

These varying fluids are to be found contained within the human body and those that are classed as being secreted can be found on or about the body of an individual who has been the victim of a crime. 

The most common bodily fluids to be found in these instances are blood, semen, serum, saliva and sometimes - given the severity of the crime - urine or faeces. It is the job of the forensic scientist or Scene of Crime Officer (SOCO) to establish if any of these bodily fluids are present at a crime scene and take the necessary steps to ensure that they are collected.

These fluids - if detected at a crime scene - are swabbed, bagged and collected in vials, which are air tight and at low risk of cross contamination. 

In addition, the use of chemicals and ultra violet light can be deployed to uncover the existence of any of these fluids in circumstances where they might be overlooked. Particularly if the crime scene is a darkly lit area or an outdoor area which covers considerable distance.

Also useful to note is the fact that not all bodily fluids contain sufficient information to gain a DNA comparison. This happens when the individual is what is described as a 'non-secretor'. A 'non-secretor' will not have sufficient levels of protein in their bodily fluids to determine a match between blood and bodily fluids found at a crime scene. Of course the percentage of 'non-secretors' among the populous as opposed to 'secretors' is very small indeed.

Another important factor when dealing with a crime scene that may have bodily fluids secreted is that all personnel must be fully clothed in protective clothing to avoid both contamination of the crime scene and potential exposure to blood-borne diseases that may be passed to them via cuts, scrapes and/or ingestion. 

Again it is worth considering the risks of infection to all concerned and also looking at how crime scene evidence is collected; without proper quarantine procedures evidence that might be vital to the success of any criminal investigation could - and has on occasion - been inadvertently cross contaminated by the person or persons handling its collection and transportation. Of course these instances are rare but it is vital that every care is taken to ensure that this is not the case.

As well as bodily fluids the forensic scientist - and/or Scenes of Crime Officer (SOCO) will look for trace evidence such as skin particles, hairs, fingernails and anything else that might have been in contact with an attacker or assailant.

Serology is the study and examination of bodily fluids that is used in forensic science as a means of segregating fluids excreted by assailants or attackers in varying criminal acts. These acts can range from physical assault to sexual assault, right through to the act of murder and all of them will have an element of fluid secretion attached to them. 

How Serology Helps in Crime

Serology allows the forensic scientists to segregate these bodily fluids when found at the scene of the crime and then perform a variety of tests on them in order to identify where these fluids originated from - or most importantly - who they came from. 

One important aspect of Serology is determining whether or not stains resembling blood found at a crime scene are actually blood or some other stain that bears a similar resemblance. 

Types of Serology

Serology is split into two categories of investigation: 

· Presumptive Testing: These tests provide two separate means of producing a result. One is to use compounds that can have an effect on blood when introduced to it. These results are a simple and quick way of proving that samples are actually blood especially if time is of the essence. 

· Confirmatory Tests: This is a more involved set of tests that are carried out using samples of what is believed to be blood and mixing them with a chemical compound that reacts adversely with haemoglobin, the resultant factor being the production of crystals under the microscope that can be identified as blood. 

It is important that these tests - either one of them - are carried out to prove that these stains are in actual fact blood; and, more importantly, human blood. This is particularly important if the deceased's body has been found outside where it may be possible that animal blood has been spilled on the ground at some point. 

Other Important Uses of Serology

Serology, in addition to examining and identifying blood, is used to identify and categorise semen, saliva, sweat and even human faeces. This can be achieved in the instance of faeces as it is covered in a mucus membrane to enable expulsion from the body. 

Serology also has a use in proving if unlawful sexual intercourse has taken place; this has become a necessary element of forensic science given the rise in sexual assaults and cases of rape. The processes used by a Serologist can help time intercourse and also help prove that unlawful intercourse actually took place. 

Secretors and Non-Secretors

It is important to note that although a large percentage of the population are classed as 'secretors' there are a smaller percentage of people who are non-secretors. Secretors exhibit elements of their blood's protein when they secrete other bodily fluids whilst non-secretors will not have levels of protein from their blood in their bodily fluids. 

Testing the bodily fluids of secretors will reveal a result but non-secretors make it difficult for Serologists to gain any results so blood from these individuals must be tested in order to provide any level of positive result.

Again it is important to note that these procedures are used when other means of identification yield no results and although these tests may prove accurate other means of identification should be used, leaving this kind of scientific evidence to provide additional weight to any legal proceedings.

