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Theme ““Forensic examination of material evidences of biological origin. Forensic-criminalistic researches of the forensic objects.”- 4 h.
Motivational characteristics

During inspection of the scene of incident both forensic-medical expert and doctor of any specialty, involved in such case, should contribute in detection, fixation and extraction of material evidences, give explanations, take part in composing of “Protocol of inspection of scene of incident” and sign it. Performing of the following tasks requires from the doctor high educational level of professional skills, what could give an opportunity to make functions, reflected in crime-proceeding code.

Educational aims

Tasks

1. Know the peculiarities of forensic medical examination of material evidences
2. Know the principles of performing of examinations to detect blood, hair, sperm.
3. Be able to detect, together with investigator describe, extract and correctly pack material evidences of biological origin during the inspection of the scene of incident 

4. Be able to form the tasks, which are to be solved during the forensic medical examination of material evidences of biological origin
Materials for the student’s independent work (interdisciplinary integration)

	#
	Discipline
	Student should know
	Student should be able to do

	1.
	Biological chemistry
	Biochemical substrate of blood and sperm
	Extract organs and tissues

	2.
	Normal physiology
	Blood groups
	Be able do detect rare blood groups

	3.
	Biophysics
	Concept of spectral analysis
	Perform instrumental investigations


Content of the theme (text of theses), graphologic structure of the class

Methods of examination of blood traces

Blood traces can be represented by puddles, spots from drops or from spray, leak, corrections (smears or prints), impregnation during the inspection of the scene of incident. They can be red-, dark-red- or green-colored (if they appeared long time ago). Fresh blood traces during the irradiation by ultraviolet light are dark-red-colored, and old – orange-red-colored.  In some cases tests on presence of the blood are performed. Blood trace is extracted after the description. The following requires should be mentioned:
1. If the material evidence (blood) can be extracted with carrier, on which it is located, than it is extracted with it.

2. If it is impossible to extract the material evidence with the object-carrier, than it is extracted by scratching with the blade from the surface, on which it is located, or by washes, wiping the examined surface by gauze tampon, watered in distilled water.

3. If the biological material evidence located on biological sample or on the sample, which has biological components, on example, on the wood, soil, than the sample is extracted with material evidence and sample of the carrier without evidence for the control.
4. If the material evidence located on the carrier, which can change its aggregate condition, on example, on the ice, snow, than sample of the carrier with material evidence is placed in funnel, on the bottom of which gauze is placed; carrier is melted in environmental temperature, after what traces of material evidence stay on the gauze.

5. All dump material evidences of biological origin undergo drying in conditions, which exclude the effect of direct heat and sun rays.

I Forensic-medical examination of the blood

1. Detection of the blood presence

To determine the presence of blood previous (oriental) and evidential tests are applied.
a) Oriental examination of blood traces can be performed in such ways:

- by the color of the blood trace during its visual examination;

- by the color of the blood trace during its ultraviolet irradiation:
Objects with traces, alike with blood, placed on the mercurial-quartz lamp, which is the source of ultraviolet radiation, and then they are examined in dark. Spots of brown color are detected if the blood traces are fresh, and old spots are orange-red-colored. Such places with spots, suspected on blood, are teemed by the threads and marked by appropriate number.
- using chemical reactions, which determine the enzymatic activity – catalaze and peroxydaze of the blood

3% solution of hydrogen peroxide is used to detect catalaze (it is placed by capillary on the surface of material with probable blood traces). Still small-vesicular foam, which is formed in the result of discharging of oxygen during disintegration of reactive under the catalazyze’s effect, considered the positive result.

Reactive, which is the mixture of 3% solution of hydrogen peroxide and chromogenous substrate, on example 1% alcoholic solution of benzydine, is used to detect peroxydaze. Expert touches the surface, suspected on presence of the blood trace, with cotton tampon, watered in solution. 

If the blood is present, than liquor on the tampon changes its color (blood peroxidaze contributes to oxygenation of chromogenous indicator and forming of the color reaction).

Because of the wide spread of the following enzymes in the surrounding nature and their instability, results of such reactions are only oriental. 

Zones, which are suspected on the presence of blood traces, are processed by solution of luminal. Blue flashes appear on the regions with blood.

b) Examination by evidential methods can detect hemoglobin and its derivatives. The following methods are used:

1. Spectral examination

Spectrum of hemoglobin and its derivatives is detected during the spectral examination

Extraction from the fresh blood traces, which are dissolved in water (blood is dissolved in distilled water), is examined by spectroscope of the direct vision.   
Extraction should be bright-pink-colored. 2 strips of absorption in yellow-green part of spectrum between Fraungofer’s lines D and E, which is character for oxyhemoglobin, appear if the blood is fresh. Other derivatives of hemoglobin have their own strips of absorption. 
Microspectral examination of fresh and changed blood spots is widely used. Suspected on the blood spots are processed by proper reactive to determine the spectrums of chromogen and hematoporphirin. 

Method of receiving of chromogen’s spectrum: scratch from the spot or thread is placed on the glass; 2 – 3 drops of solution of caustic alkali are added, and on the edge of the blade – restorer – sodium hydrosulfide. Preparation is covered with other glass and studied under the microscope. Pink-red-colored inclusions of hemochromogen are present in the preparation. The most transparent and pink inclusion is placed in center of the microscope. Spectral ocular “AУ – 16” is replaced instead of usual microscope ocular to detect the chromogen’s spectrum. 

2 strips of absorption, left narrow and right blurred, which locate in yellow-green part of spectrum between lines D and E, are the positive result. 

Determination of spectrum of hematoporphirin: object is placed on the glass, 2 drops of concentrated sulphuric acid added and then covered with the other glass. Regions of violet-red color are detected; the palest region is placed in the center of the microscope. Than it is examined by spectral ocular. Two and more strips in yellow-orange part of the spectrum are the positive result. 

Presence of the blood in traces is absolutely proved, if one of the results of hemochromogen’s or hematoporphirin’s test is positive. If both of them are negative, than blood traces are absent. 

If blood spots locate on the steel object, which change the general spectrum of hemoglobin, than Takajama’s reactive is used to receive spectrum of hemochromogen. 

2. Microcrystal reactions

Crystals of hemin hydrochloride and hemochromogen form in the result of microcrystal reactions.

Detection of the crystals of hemin-chloride (Teichman’s crystals): Threads of material, cut from the blood trace or its scratch, are placed under the microscope. 3 – 4 small crystals of salt are added and than covered by the cover-glass; 2 – 3 drops of glacial acetic acid are placed under it. Than preparation is warmed in the fire till the first vesicles of boiling appear. Microscopical determination of the crystals is performed after the cooling of preparation. Parallelogram- shaped crystals of brown color are the evidence of positive result. 
Detection of hemochromogen crystals: Takajama’s reactive (10% solution of caustic sodium, pyridine and rich aqueous solution of glucose) is added to the material on the glass; than preparation is microscopically examined.  Cherry-red-colored polymorphic rhombus-formed or needle-like with doubled margins, which can look like stars or single-located, crystals are the evidences of positive results. 
Note: described reactions are not highly sensitive; admixtures of the roost, glue paints, dried blood traces, purulent changes and technical error in the examination can prevent the crystal’s forming.
3. Method of fluorescent microspectroscopy

This method is used to detect blood in small traces (microobjects) or blood, which undergone unfavorable effect – watering, influence of the chemical substances, purulent changes. 
This method is also based on the microspectral examination, the threshold of which is increased by examination of hematoporphirin’s fluorescence spectrum, which is detected with luminescent microscope and microspectral oculars. Laboratories use microscope “Lumam-31A”.

Method of examination does not differ from the mentioned above during the investigation of the spectrum of absorption of hematoporphirin. Bright-purple fluorescence in yellow-orange region of spectrum is considered the positive result. 2 strips of absorption of hematoporphirin are seen in bright room, what increases the specify of fluorescence microscopy. 

4. Biochemical detection of hemoglobin

Method of thin-layered chromatography is used to detect hemoglobin. It gives a possibility to detect the blood presence in microobjects. 

Weak concentrated extracts from suspected on the blood presence traces and object-carrier are examined in isotonic solution of sodium chloride.  Solution of the blood of the same concentration is used as an evidence of migration during chromatography.  

Chromatography is performed on special lists of foil, covered by the layer of the sorbent.

On the practical class students by themselves perform the marking of the plate “Silufol”, noticing by the scalpel “start” and “finish”. The first is marked on 2 cm from the inferior margin of the list, the second – on 12 cm from the start. After this put prepared extracts. It is recommended to put 2-3 drops of each object to form spots near 0,2 cm in diameter; the next drop is put after drying of the previous.
Prepared by such way list is chromatographed. This process is performed is cameras (glasses, which volume is 1 liter). 

Plates are placed in cameras, dissolver is placed on the bottom (mixture of butanolum, distilled water and acetic acid); it covers the start line.

Chromatography lasts for 90 minutes; for this time hemoglobin reaches the finish line. 

Reactive-developer (1% spiritual solution of benzydin and 3% solution of hydrogen peroxide) is used for the detection of such blood protein. The surface of the plait is watered by the reactive. If the blood is present, than spot of the blood protein becomes dark-blue (activity of peroxydase)

Dark blue color of the spot of blood fiber and evidence during the absence from the object-carrier is a proof of blood presence. 
The evidential proof of the positive result is indicator МЧ),83, which is statistically proved indicator of the length of the distance of the blood protein on the list of sorbent in proper conditions.
5. Detection of the blood by diagnostic strips“Гемофан”

Diagnostic strips “Гемофан” give an opportunity to estimate the blood in extracts from its trace in the conditions of dilution even more than 1:16000, and also during the study of washed out blood traces.

During the reaction 1% solution of agar is used; it is placed on the surface of the glass till the layer 0,1 cm thick is formed. In its thickness after the solidification of the agar by metal perforator 3 hollows are done, 0,2 cm in diameter from the opposite sides. In the hollows from the one side 2 drops of extracts with concentrations of the fibers 1:1000 are placed, and from the other side – 1 drop of diagnostic serums, which precipitate the human protein and 2-3 of control, which precipitate animal one. Then same objects, which were used in reaction Chistovitch-Ulengut, are investigated. After this, placed on the glass objects are kept in the dump cameras in Petri’s glasses in thermostat during 24 hours in the temperature +37oC; after this result is counted.
Arches of the fiber precipitate on the border between the extract and proper precipitating serum in the condition, that control tests are the evidence of activity and specify of diagnostic reagents.
6. Method of reciprocal electrophoresis (electroprecipitation)
It is more sensible than Chistovotch-Ulengut reaction and provides short terms of examination; it is recommended to detect blood in microobjects, during the examination of badly diluted blood and turbid extracts.

It is based on the capacity of electrized ions of examined fiber to migrate in electric field from cathode to anode (albumins) and negatively electrized ions of protein of precipitating serums (γ-globulins) to each other. On the border of the meeting of the sane antigens and precipitates of protein form strips of white color.

The same, objects, mentioned in the previous reactions, are examined to provide the test by the evidences of activity and specify of diagnostic reagents and to perform the same control researches.

 Tested and control extracts with concentration of the fiber 1:1000 or 1:100000 are put in excavations, made in agar on the glass, in the rays of other hollows diagnostic precipitating serums in concentration 1:1000 are placed.
Prepared agar fiber is plugged by the transitional bridges to the electrodes, which are supplied by electric current in regimen 42 mA during the strength in limits 300 – 400 Volts during 20 – 24 minutes. Globulin fractions of serums, which include antibodies, move from anode to cathode, while antigens move from cathode to anode.

Appearing of the precipitates between excavations with extract of tested blood and hollow with diagnostic precipitating serum in conditions of approving of the specify of results by control tests is considered to be the positive result
7. Determination of the blood group

Decision of the task about the blood origin from the person is a main task of forensic medical examination during the investigation of criminal cases, related with the murder, infliction of the body injuries, criminal abortion, with investigation of the offences of the medical stuff, and also during the processes on the cases of disputed paternity, maternity and substitution of the children.
Immunological processes are the case of the methods of blood detection. Liquid blood from alive persons and corpses and blood in traces on the material evidences can be the objects of examination. 

Human blood in forensic-immunological departments is differentiated by erythrocytic (ABO, MNSs Rhesus, Kell, Kidd, Diego, Lewis, Luteran, Daffi), leucocytic (HLA, NA, NB), thrombocytic (ZW, PL), serum (Gm, Hp, gc) and enzymatic systems (cholinesterase, acid erythrocytic phosphotase). In each system combination of antigens forms the blood group. 
a) determination of group of liquid blood by system ABO

Reaction of agglutination, which is performed in salt medium and in approximate temperature of the human body, is used to determine the group of antigens.

Blood sample is settled or centrifuge, detaching the erythrocytic mass from the serum, which are than discovered separately.

Antigens of system ABO are detected by different diagnostic reagents, on example, native hemagglutinative serums anti-A, anti-B and anti-O and pectins or plant extracts, which contain phytantibodies anti-H. 
Reaction of agglutination for detection of antigens A and B and antibodies α and β is performed in 4 probes. In the first two 1% erythrocytic suspension in isotonic solution of sodium chloride is examined, in the other two – separated from the erythrocytes blood serum.
Diagnostic standard serum is added in the first two tubes, test-erythrocytes on groups A and B – in the other two. Suspension of erythrocytes is prepared beforehand in the laboratory from the blood of microdonors. Correlation between ingredients in reactions in drops is 2:4. 

Mixtures of serums and erythrocytes are centrifuged (1500 turns per minute) during 4 minutes or are settled during 2 hours; after this they are examined under the microscope to detect the agglutination in the tubes. 

Agglutination of erythrocytes in the first two tubes is an evidence of the antigens according to the diagnostic serum, which was used, in the other two – of the appropriate antibodies. 

Group of the liquid blood by system ABO can be determined by Coliclones anti-A and anti-B. 

Coliclones anti-A and anti-B are used for determination of the human blood groups by system ABO instead of the standard isohemagglutinating serums. Determination of the blood groups of system ABO includes detection of antigens A and B in erythrocytic by standard antibodies and detection of agglutinins in serum or plasma of the blood by standard erythrocytes. Antigens A and B are determined by Coliclones anti-A and anti-B. Agglutinins in serum of the plasma are detected by standard erythrocytes. 
Coliclones anti-A and anti-B are the products of hybridomic cellular lines, received in the result of merging of mouse antibody-forming B lymphocytes with cells of mouse myeloma. Individual hybridomic lines produce homogenous antibodies only of one class of immunoglobulins, which are identical by the structure and biological activity. Antibodies, which are produced by the cells of one clone (progeny of one cell), are monoclonal. 
Monoclonal anti-A and anti-B antibodies are produced by two different hybridoms. Coliclones anti-A and anti-B are the diluted ascytic liquor of mice-carriers of the appropriate hybridome, which contain specific immunoglobulins I and M, turned against group-specific human antigens A or B. Coliclones does not include antibodies of other specify and do not cause non-specific polyagglutination of erythrocytes. 
Time of the reaction of agglutination and its manifestation in coliclones anti-A and anti-B is higher than in isohemoagglutinating ABO-serum, especially if the erythrocytic antigens are slightly expressed.

Method of the determination of the blood group

Determination of the blood group of system ABO is performed in native blood from the finger, which is stabilized by preservatives or in blood without preservative. The most correct reaction of agglutination is observed while using high concentration of erythrocytes. 

Determination of the blood group of system ABO with reagents “Coliclone” is performed on the white porcelan or any other plate with watered surface.

One drop of Coliclones anti-A and anti-B (0,1 ml) is placed on plate under the signs “anti-A” and “anti-B”. Beneath the drops of antibodies 0,01 ml of examined blood is placed. 
Antibodies and blood is mixed by glass stick, which is cleaned before each mix. Observing of the reaction with Coliclones is performed while slight swaying of the plate during 2,5 minutes.

Results of reaction in each drop can be both positive and negative. Agglutination of erythrocytes is a positive result. Agglutinants are seen as small red aggregates, which rapidly merge and form large agglutinates.

If the reaction is negative drop is equally colored in the color of appropriate coliclone; agglutinates are not detected in it. Agglutination with coliclones anti-A and anti-B usually occurs in 3-5 seconds. 

Estimation of the agglutination with coliclones anti-A and anti-b

1. Agglutination is absent with coliclone anti-A and coliclone anti-B. Examined erythrocytes do not have antigens a and B; blood is 0 (1).

2. Agglutination is observed only with coliclone anti-A. Erythrocytes have only antigen A and blood is of group A (II)

3. Agglutination is observed only with coliclone anti-B. Erythrocytes have only antigen B and blood is of group B (III)

4. Agglutination is observed with coliclones anti-A and anti-B. Examined erythrocytes have two antigens A and B, and blood is of group AB (IV).
In all cases results should be proved by determination of agglutinins in plasma by standard erythrocytes. 

Control of non-specific erythrocytic agglutination. Reagent coliclone for determination of blood groups is created on salt solution of chloride sodium, which prevents spontaneous erythrocytic agglutinations. However, to exclude autoagglutination, which can be observed in some patients (myelomic disease, scald disease), and in pudendal blood of newborn, it is necessary to perform additional examination of such blood sample with isotonic solution of sodium chloride in the case of positive erythrocytic agglutination with two coliclones anti-A and anti-B (determination of blood group AB(IV)). One large drop (0,1ml) of isotonic solution is mixed with small drop of examined blood. If agglutination in this control drop is absent, that is blood of  AB(IV) group. 

b) Determination of blood groups in traces of dry blood

Method of cover glass by Latesse, which is based on detection of antibodies in the blood traces by agglutination of test-erythrocytes of A and B groups, is the most spread method. 

Reaction is performed on glass, where pieces (3x3mm) of material with blood traces are placed; than they are covered by cover glass, under which 2 – 3 drops of 0,25% suspension of erythrocytes is introduced. Received preparations are put in the wet cameras in the temperature +4-8oC.

Results of reactions are microscopically controlled during 20 – 24 hours. Presence of erythrocytic agglutination is an evidence of the same antibody.

Reaction of absorption of antibodies in quantitative modification and reaction absorption-elution are performed to determine the group of the dry blood. 

Reaction of absorption of antibodies in quantitative modification is performed with isohemagglutinating serums. Pieces of material with blood spots and control regions without blood (5, 25 and 50 mg) are examined. Diagnostic serums (0,1, 0,15 and 0,3 ml), which were diluted to titer 1:32, are imtroduced in these objects. Absorption occurs during 24 hours in temperature +4oC. After this serums are extracted and examined under the microscope to detect absorption of antibodies (by their tittering in some tubes with dilution in isotonic solution of sodium chloride in arithmetic progression by 1% suspension of test-erythrocytes of A and B groups). One drop of test-erythrocytes is placed in the glass. Stages of absorption of serum antibodies’ titer, which are expressed by the absence in each dilution of antibodies (absorption of antibodies by antigen), are detected during the microscopy. 

Presence of antigen is proved, if there are not less than 3 stages of absorption of the titer of standard diagnostic serum in comparison with its influence on control sample of the object-carrier of the blood trace. 

Absorption-elution is used to detect antigens in blood traces of small seize, when blood has weak antigens and if the diagnostic serums are polluted by the object-carrier. Reaction is done in two phases. 
Absorption of antibodies occurs in the first phase. 2 – 3 drops of diagnostic serum (titer 1:128 – 1:256) are added to the tube with one or several threads, impregnated with blood, and sample of the object-carrier, which was previously processed by methanol to fixate the traces. Antigens of the blood absorb on themselves antibodies of the serum. In 24 hours unabsorbed antibodies are washed. 
Elution occurs in the second phase (extraction of absorbed antibodies from complex antigen-antibody, which formed on the thread). Tubes are warmed in the temperature +50-560C during 25 – 30 minutes. 

Reaction is estimated under microscope by determination of the fact of agglutination of test-erythrocytes of A and B groups after their placing in the antibodies’ solution. Agglutination is the evidence of the antigen. 
II Forensic-medical examination of the discharges (secret)

Forensic-medical examination of the discharges (secret) is done during the investigation of the criminal cases, related with sexual crimes. During the forensic medical examination it is determined: presence of sperm, its kind and detection of the origin of sperm.
 To determine the presence of sperm on different objects-carriers previous (oriental) and evidential tests are applied.
a) Determination of the sperm in the traces by oriental methods

Oriental methods help the forensic experts to detect the most perspective for examining traces
At first objects are examined visually and districts of starch thickness with curvy grey margins are detected. Then they are observed in dark room in mercurial-quartz rays, which are the source of ultraviolet rays, detecting white-blue districts, which are character for sperm. Detected regions are trimmed by contrast threads and are examined using oriental test with juice of potatoes. 

Mechanism of this reaction is based on capacity of the potato’s juice (contains ascorbic acid) to cause agglutination of the human erythrocytes; if the sperm is present, such agglutination slows, because reaction between ascorbic acid of potato’s juice and sperm’s testosterone occurs. 
Pieces of material (near 1 mg), which are cut from the tissue-carrier and extracted by isotonic solution of sodium chloride during 24 hours, are examined. Extract from the sperm is used for the control. 

One drop is placed in the tubes with potato’s juice, diluted by isotonic solution to titer 1:32 and one drop of 1% in test-erythrocytes of group O. mixture is centrifuged for 10 minutes on the 3000 turns per minute. Results are observed microscopically. 

Complete or partial delay of agglutination of erythrocytes of group O under the influence of extracts and sperm during the absence of agglutination under the object-carrier are considered to be the positive result. 

Negative result can be caused by both absence of the sperm in examined trace and by using of useless sorts of potato to create the juice.

Receiving of the crystals of iodine-chlorine with Florance’s reactive is the oriental method of sperm’s detection. Small piece (0,3x0,3 cm) of the object carrier, suspected on the presence of the sperm, is placed on the glass and add 3 – 4 drops of Florance’s reactive. In 2-5 minutes longitudinal with divided margins bright-brown-colored crystals of iodine-chlorine form. Such crystals can form with any substance, which contains chlorine. 
b) Evidential methods of sperm’s detection

These methods help to detect morphological and biological contents of sperm

Morphological detection of sperm’s element – spermatozoon – is the main method. 

Incised from the material spots, threads or extracts of the spot in weak solution of aqueous ammonium (5 – 10%) are examined. After extracting it is placed on the glass and smear is processed by the colorants. Paints, which effectively colorize cytoplasm and nucleus of the spermatozoon’s head, are preferable to use. Such method of colorization detects sperm after determination of isolated spermatozoon’s head, determine spermatozoons from the microbes, which by seize and form are alike with them, which are colored only by observed colorants. Microscopical examination of the sperm preparations is performed with medical microscopes with magnification 10x40.
Determination of acid phosphotase, choline, spermine, isoenzyme of lactatdehydrgenaze –X, protein-30, y-seminoprotain, wide fractions of albumin during electrophoresis and chemical element zinc are the evidential methods of sperm’s detection.
In the case of asoospermy or oligospermy thin-layered chromatography with necessary extraction of choline, spermin and acid phosphotase is applied.
Morphology of spermatozoon and results of reaction-precipitation Tchistovich-Ulengut are taken to consideration while determination of the kind of sperm.

The group of sperm is determined during the detection the origin of sperm from the appropriate person (category of secretion is determined beforehand). If the person is a secretor, than antigens of system ABO are determined in blood and in secretions. If it does not secrete, than antigens either are not detected or they are weak and can be detected only by more sensitive methods of examination. 

If some antigens are determined in the sperm traces on the material evidences and examined person is considered the non-secretor, than during such forensic-medical examination not only the antigen structure, but also the category of secretion are taken to consideration.

III Peculiarities of the forensic medical examination of the hair
Forensic-medical importance of the hair in forensic medical examination, related with investigation of criminal cases by facts of murder, inflicting of the body injuries and facts of the sexual crimes, is very high. Competence of forensic-medical expert is also determined before the examination.

Students on the class prepare by themselves micropreparations from their hair to examine its structure and differentiation of pulled out or lost, colored or discolored hair. Preparations form the fur of different animals are prepared for comparison. 

Examined hair is placed on the glass, processed by xilolum and covered by cover-glass; after this preparation is examined with microscope. 

Except this students perform microscopical examination of preparations from the department collection of the hair, get acquainted with description of the signs and peculiarities of hair’s microstructure, studying microphotos, draws and tables.  

Students determine the signs of the hair’s structure and peculiarities, which help to differentiate human and animal hair, human hair from the head and other body regions, hair and textile fibers, plant fibers, mechanism of hair extraction, character of the injuring agents, hair change from mechanic and thermal factors, facts of artificial colorization.
IV Genome dactyloscopy
Genome dactyloscopy, which is based on the determination of the DNA structure, is used to determine individual possession of the biological objects.

Difference between the persons is related with repeat of the consequences of nucleotides in each hypervariable locus of DNA. Spectrum of distribution of repeats by the length is unique for each person.

Polymerase chain reaction (PCR) is the most effective method of DNA analysis in forensic medicine. It is a method of enzymatic DNA amplification in Vitro, which gives a possibility to multiple the necessary region of DNA.

PCR does not require the large amount of DNA and highly cleaned DNA, what makes the process easier and faster. 

Two oligonucleotid primers flank selected region of DNA; enzyme DNA-polymerase performs synthesis of complementary chains of DNA, beginning from primers and using deoxyribonucleosidtriphosphates. Each DNA molecule, synthesized by one of primers, is a matrix for synthesis of complementary DNA by other primer. 

Oligonucleotids, 8-20 nucleotids in length, which are complimentar to matrix DNA, are used as primers. Primers oriented by such a way, that local synthesis of DNA occurs in its region.

PCR with primers, which flank the known consequence of DNA, use the changeability of the DNA locuses for analysis. Primers, which flank locuses with hypervariable consequences, are selected in criminalystic examinations. Information about the examined consequences is necessary. Identification of alleles ofdistribution of reaction products by appropriate locus is performed in polyacrylamide gel with further visualization, using the coloration. 

Genome dactyloscope is used for determination of individual possession of the blood, sperm and identification of the person. Base of comparison is necessary. DNA can be extracted from the different tissues, even from the objects, which have some cells. Degradated DNA is also can be examined.
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Oriental card for student’s independent work with literature with the topic of the task

1. Study main methods of forensic medical examination of material evidences of biological origin: blood, sperm, hair.

2. Know morphology of sperm and hair, blood groups. 

Material for self-control

Questions for self-control

Task 1. During the inspection of the scene of incident in the case of the murder of Mr.P on the room wall on the square 25x55 cm numerous red piriform spots with different seizes (narrow parts are turned both up and down) were detected. 
Answer the questions:

1. What is the mechanism of forming of the spots on the wall?

2. Can these spots be blood?
3. What should forensic medical expert do after the detection the red spots on the wall?

Task 2. On the clothes of Mr.K., suspected in the murder of Mrs. N, red spots, which were alike with blood, were detected. Mr.K told, that these spots formed in the result of nasal bleeding, which occurred during the hard physical work. These spots were extracted and sent on the forensic-immunological examination. Sample of the blood of Mrs. N was also sent on examination. Antigen A and isohemaglutinine anti-B were detected on the examination of the blood, taken from the corpse of Mrs. N. 
In the blood spots received from the clothes of Mr. K antigen A was detected. Blood of suspected Mr.K belongs to group B with isohemaglutinine anti-A. Detect, whose blood is present on the clothes of Mr.K?
Task 3. 

Puchok of curly hair 15 – 25 cm in length, which was from the human head, was extracted from the scene of incident. 

Cuticle of the hair is dark-brown. Cortex of the hair is brown, pigment is dark-brown, looks like grains and their accumulations, does not contour correctly. Longitudinal strips are present in peripheral part of the cortex. Core of the hair is represented by interrupting irregular by thickness instructural bend, which composes 1/6 – 1/7 part of the hair.

Hair of the victim A. is 3 – 5 cm in length, black, straight. Cortex of the hair is yellowish. Dark-brown pigment of middle-grain structure, which forms accumulations as chains, located peripherally as for the thickness of the hair, is in meddle and peripheral parts. Cuticle of the hair looks like grey narrow band. Core looks like the band of irregular thickness with inapproprpriate structure, which composes 1/6 – 1/7 of the hair thickness. 
Determine, whether found on the scene of incident hair can belong to Mr. A?

Task 4. 

Mrs.Zh told, that when she was going home after the work at night, Mr. S raped her. 

Pants of Mrs. Zh, on which spots of white-blue color after the ultraviolet illumination, were delivered on the forensic-immunological examination. During the morphological examination of the extracts from the spots, spermatozoons were detected. 

Blood of Mrs. Zh is of group O with isohemaglutinins anti-A and anti-B. 

During the estimation of group belonging of the sperm by reaction of absorption in quantitative modification antigen B was determined. It is the evidence, that sperm on the pants of Mrs. Zh can belong to the person, which have antigen B. This person is of categories of secretors. 

Blood of the suspected Mr. S belongs to group B with hemaglutinin anti-A. after the examination of the saliva it was detected, that Mr. S belongs to category of insecretors.

Determine, whether sperm on the pants of Mrs. Zh can belong to Mr. S?

Tests for self-control

1. Any object, substance, which determined by the procedural laws as a n evidence in the case in called:

1 – Object of examination

2 – Criminalistic indicator

3 – Material evidence

4 – Proof

5 – Investigatory data

2. Material evidences of biological origin are usually examined:

1 – On the scene of incident

2 –In morgue

3 – In forensic-medical department of the bureau of forensic medical examinations

4 – In criminalistic laboratory

5 – In the court

3. The most important task of the doctor-specialist in forensic medicine on the scene of incident is:

1 – Determination of blood group

2 – Dost of the material evidences

3 – Detection of the material evidences of biological origin

4 – Photographing of the material evidence

5 – Creating of protocol of extraction of material evidence

4. Wet material evidences with traces of biological origin should be dried, because dry material evidences undergo putrefaction very fast: - Yes - No

5. Blood traces on the scene of incident can look like:

1 – Spots from drops

2 – Spots from spray
3 – Leak
4 – Corrections
5 – Puddles
6. Leak of the blood form in the result:

1 – Prints of the bloody objects

2 – Flowing of the blood on the oblique space

3 – Straight falling of the blood drops

4 – Flowing of the blood on straight space

5 – Falling of the blood under an angle

7. Blood spots have such peculiar features:

1 – Round formed

2 – Form when droping on sharp angle

3 – Straight fall on the horizontal space
4 – Piriform

5 – Condition of the blood drops depends on the height of falling

8. Blood spots on the ice and snow should be:

1 – Transported in thermos

2 – Gather snow in retort of Petri’s glass

3 – Examine the blood group on the place of detection

4 – Melt the snow on gauze with its further drying

5 – Bring melted snow in the glass, ice with blood to the laboratory

9. ………….. is used to detect hidden blood traces on the scene of incident.

1 – Vertical illumination

2 – Examination in ultraviolet rays

3 – Test with hydrogen peroxide

4 – Test withy benzydine reactive

5 – Test with luminal

10.  …………….is used to examine the spots, which are suspected to be blood, in forensic-immunological department/

1 – Previous tests

2 – Vidal’s reaction

3 – Comparison analysis

4 – Story of the witnesses

5 – Proving tests

11. Primary reactions on the blood are:

1 – Test with hydrogen peroxide

2 – Microcrystalic reactions

3 – Test with benzydine reactive

4 – Spectral analysis

5 – Test with luminal

12. Primary reactions on blood are non-specific, because enzyme catalaze is widely spread in nature:  - Yes – No

13. Proving methods of blood detection:

1 – Microcrystal reactions

2 – Test with benzydine reactive

3 – Microspectral examinations

4 – Test with luminal

5 – Biochemical determination of hemoglobin

14. Proving methods of blood detection are based on determination:

1 – Blood catalase

2 – Hemoglobin

3 – Blood peroxydase

4 – Derivatives of hemoglobin

5 – Kind of fluorescence in ultraviolet rays

15. Teichman’s crystals, which are the kind of microcrystal reactions on blood, are characterized by such indicators:

1 – Parallelogram-formed
2 – Chemical substance chromogen

3 – Dark-brown-colored

4 – Red-colored

5 – Chemical substance hydrochloride hemin

16. Crystals, received during the processing of the spots, suspected on the blood, by Takajama’s reactive, is characterized by following indicators:

1 – Chemical substance hemin hydrochloride
2 – are red-colored

3 – are parallelogram-formed

4 – are needle-formed 

5 – chemical substance chromogen

17. Detection of the blood kind is based on reaction of:

1 – sedimentation

2 – Vidal’s

3 – Tchistovitch-Ulengut precipitation

4 – Chemical determination of antigen

5 – Chromatography

18. Group of the blood by system ABO is determined by the following reaction:

1 – absorption-elution 

2 – precipitation

3 – absorption-elution in quantitative modification

4 – Tchistovitch-Ulengut

5 – Method of cover glass

19. Group of the liquid blood can be determined by:

1 – immunoglobulins

2 – erythrocytic systems

3 – leucocytic systems

4 – serum systems

5 – enzymatic systems

20. Determination of the blood group with method of cover glass by Lates is based on detection of:
1 – antigens by standard erythrocytes

2 – antibodies by standard serums

3 – antibodies by standard erythrocytes

4 – antigens by standard serums

5 – immunoglobulins

21. Determination of the blood origin from man or woman is based on:

1 – detection of Becket’s bodies

2 – morphological examination of leucocytes

3 – microscopy of genital chromatin

4 – luminescent detection of sexual chromatin

5 – morphological detection of “drumsticks” in erythrocytes

22. Estimation of the blood belonging to fetus is based on:

1 – various amount of chromosomes

2 – different terms of forming of genetic systems

3 – presence of fetal hemoglobin

4 – presence of protein fetoprotein

5 – changes in the speed on hemoglobin’s migration

23. To determine the regional origin of the blood in spot it is necessary to:

1 – detect the admixtures, inclusions, which are peculiar for the organ

2 – detect presence of hormones

3 – detect presence of the cells from the sources of bleeding

4 – detect the presence of hemoglobin’s kind

5 – detect presence of some enzymes

24. Estimate the period of forming of blood spot is possible on the base of:

1 – speed of dilution of the blood in different solutions
2 – different humidity

3 – change of the spot color

4 – different weight

5 – correlation oxy-methemoglobin

25. Erythrocytic systems, which help to differentiate blood:
1 – haptoglobin

2 – ABO (H)

3 – MMNN

4 – Rhesus

5 – Lewis

26. Amount of liquid blood, which formed the spot, is established by:

1 – seizes of the blood spot

2 – 1 liter of the liquid blood remains 211 gram of dry remain

3 – stage of soil’s impregnation by the blood

4 – mass of the dry remain of the blood

5 – by the stage of clothes’ impregnation by the blood

27. Method of genome dactyloscopy of blood spots can:

1 – detect the time of spots’ forming 

2 – detect belonging of the blood to the adult person

3 – detect the belonging of the blood to the appropriate person

4 – detect the belonging of the blood to the fetus

5 – detect the blood group 

28. Oriental method of sperm’s examination is based on examination of:

1 – Acid phosphotase

2 – in ultraviolet rays

3 – cholin and spermin

4 – Florance’s reaction
5 – Reaction with potato’s juice

29. Proving indicators of the sperm’s presence are:

1 – isoenzyme lactatdehydrogenase-X

2 – presence of chemical element zinc more than 3 od. When using of emission-spectral analysis

3 – presence more than 300 IU of acid phosphotase

4 – presence of protein-30

5 – morphological detection of spermatozoons

30. When determining of the sperm group it is necessary to perform:

1 – quantitative reaction of absorption

2 – determination of spermatozoons’ structure

3 – reaction absorption-elution 

4 – Florance’s reaction

5 – reaction with potato juice

31. Forensic-medical determination of the parents of the child is based on detection of blood group factors (erythrocytic, leucocytic, serum and enzymatic) and gives an opportunity to exclude the defendant: - Yes – No

32. Forensic medical examination of the hair is:

1 – complex

2 – excluding

3 – identification

4 – repeated
5 – commission 

33. Human hair differs from the animal by:

1 – their margins

2 – cuticle’s structure

3 – thickness of the cortical layer
4 – core’s structure

5 – correlation between cortical and meningeal layer

34. Lost hair is characterized by:

1 – cavities in the hair layer are filled with air

2 – hair bulb is dry

3 – hair bulb is wrinkled
4 – hair bulb looks like retort
5 – membranes of hair bulb is absent

35. Pulled out hair is characterized by:

1 – hair is curved

2 – hair bulb is wet

3 – hair with stretched core

4 – presence of the ruptures of hair bulb’s membranes

5 – hair bulb is deformed

36. Influence of the temperature on the hair manifests by:

1 – red color of the hair

2 – ruptures of the structure as retort
3 – dark color of the hair

4 – signs of charring
5 – presence of the cavities in the meningeal substance
