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CHAPTER XL
BLOOD—STAINS, AND EXAMINATION OF BLOOD.

CLoseLY associated with the subject of Wounds is that of bload-
stains. As has already been pointed out, in every case in which a
dead body with wounds upon it is examined 7 situ, examination should
be carefully made for the presence of blood-stains and their incidence
upon the body and in its vicinity, within or near the place in which
it is found. The examiner must expect to meet with every pObblb]e
variety of stains, both in respect of character, mcldence, and magni-
tude ; as («) sprays, spirts, or jets; () smears of various forms; or
(e), pools of blood.

The relation of the dlrectlon of a spray of blood to the position of
a wounded body when found, and the presence of such in the vicinity
of the body or the place where the body is found, ought to be carefully
noted on a rough plan sketched upon the spot after measurements
have been duly taken, because such may indicate the position of the
person at the time of wounding, or the place where a given wound
might have been caused. The cases already narrated illustrate these
points. This is especially important where, in a charge of homi-
cidal assault, a plea of accident is set up. In a case recorded by
Ogston,! he was able to locate the place where the violence had been
offered although the body was found in a field about thirty vards
away, b) the fact that on the side-posts of the door of the house and
on the wall-plaster adjacent, he found jets of blood at a height of four
or five feet from the ground. The attack had been made by a weapon,
such as the back of an axe, and although the victim had died at the
spot where the body was found judged b) the large quantity of blood
found, it was evident that he Lad been able to flee from his adver sary
before quccumbing to the effects of the violence. In the cases alr ead\
given (pp. 213, 216), it was quite evident that. in the former, the only
place where the only wound found on the body could have been pr oduced
was the wooden facing of the window of the bedroom, and in the latter
that the violence had been inflicted upon the victim while her assailant,
chasing her round the apartment, was battering her head and face
with a brick. In the examination of blood-stains on wood or on any
other surface, any hairs or other substances present ought to be taken
possession of for future examination, as they may prove of value in
elucidating certain points. Loudon? affirms that with some experi-
ence it is not difficult to differentiate between the hairs of Man and
those of the lJower animals, nor even to decide to what species of
animal a given specimen belon«s This we can corroborate; but it

1 Op. cit. p. 468,

2 Archives d. Scicnces Biolog., vol. vii. No. 2.
234



BLOOD-STAINS, AND

ean only be ac-
complishedafter
careful and de-
libernte study of
s great variety
of different ani-
mals’ hairs, He
declares that if
s hair-bulb has
been forcibly
extracted, the
bulb will be
irregular, will
possess an un-
dulating  sur-
fuce, and will
show excres-
cences of dif-
ferent  shape
and thickness ;
and that a

‘naturally - shed

bulb will be
small with a
rounded ex-
tremity, and
will  have a
smooth surface.
On the other
hand, in addi-
tion to the
uppearances
microscopically
of the bulb it-
self, we attach
more  import-
ance to the con-
dition of the
sheath of the
bulb. Ina for-
cibly - plucked
bulb the sheath
will be found
ruptured, as
shown in Fig,
.")9. Hassall !
gives a’drawing

! “The Micro-
»opic Anatomy of
the Human Body,”
vol.i. Plate xxvii}.
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¥i16. 66.--Photo-micrograph of Human Hair becuming Grey from Age.
Pigment is disuppearing from medulla. X 500 diameters. (Author,)

¥16. 67.—Photo-micrograph of Hair of Polar Jear.
(Author.)

X A0 diameters.
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of the sheaty -
of a hair whijcl
was forcib]_\' ex-
tracted, which
shows the rup-
ture of the
sheath as seey
m the above
, figure. It ought
e _ to be noted that

. ' - yolarised light
TR RINNIDPIsAcaLATRINIMINTYOOOIR] It
- RE l LhL s necessary to dis-

R T : tinguish fine dif-
ferencesinhairs,

So, . likewise,
bloody foot-
prints, or foot-
prints in blood,
ought to be care-
fully measured
in view of the
possible raising
FiG. 68. — Photo-micrograph of a Hair of the Rat;fmagnified Hou Of questlons hav-
diameters. (Author.) ing reference to
the identity of
an assallant or
assailants, This
question, how-
ever, rises to
higher import-
ance, probably,
in the detection
of blood-stains
upon clothing or
other fabrics,
weapons, lea-
ther, plaster. or
wood, for in this
way @ suspected
person may oc-
casionally be as-
sociated with a
given crime,
while the evi-
dence, other-
wise, is cireun-
stantial.
The colowr of
blood - stains
varies, and de-

F1G. 6. —Photo-micrograph of Cross Sections of Human Hair. showing
pigmented medulla,  x 500 diameters.  (Author.)
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" pends upon a number of circumstances, the principal of which are
the following, viz. :—

1. The age of the stain.

9. The amount of blood composing it.

3. The nature and colour of the material upon which it has been

effused. ,

Generally speaking, recent stains are reddish in colour, old stains,
brownish. On certain cloth-fabrics, stains of blood are less visible in
davlight than by artificial light, as, for example, on brown, blue, and
durk-coloured stuffs generally ; whereas on others, they are best seen
in good daylight, as on light-coloured fabries, on leather, wood, iron,
or stone. By reason of their albuminous composition, blood-stains,
when dry, impart a stiffened or starchy feel to thin fabrics, such as
those composed of cotton, wool, silk, or linen; and even on thick
worsted or woollen tweed-stuffs, blood mats together the fibres, as
seen through a hand-lens. On iron, steel, or metal generally, they
look like dark, shiny spots or smears, and when desiccated, are often
found fissured or cracked.

EXAMINATION OF BLOOD-STAINS.

What course ought to be systematically followed in the Examina-
t tion for Blood-stains, and in the Identification of coloured stains with
- Blood ¢ In the first place, caution and carefulness must be exercised
. throughout the whole inquiry, for, if possible, and an opportunity
. offers, a guilty person will attempt to wash away the evidences of
his guilt. In the examination of clothing, therefore, it is very neces-
sary to examine especially those parts of the clothing which are most
likely to be overlooked in the cleansing process, or those parts of
articles of attire which may entirely be overlooked, such as seams of
clothing, soles of boots, ete. .

A. Physical Examination.—Given. then, certain spots or marks
of stains on cloth-stuffs which may be blood, the following is the course
which ought to be pursued in their examination :—

I. Examine them critically with a good hand-lens. By this means,

matting of fibres, or even minute coagula may be discovered.

IT. Note accurately the positions on the garment of the stains
examined.

I Cut out the piece of cloth on which the stain is found (or,
where several stains are found, some of the stains), for the
purpose of noting the solubility of the colouring-matter in a
solution composed of water and some other substance. It is
always advisable, where multiple stains are found, to leave
some of them untouched for the use, it may be, of another
examiner, The solubility of a blood-stain depends upon two
main factors, viz. (a) the composition of the stain in respect of
its age, and (/) the material upon which it is found. The
following general proposition may be affirmed: the more
recent the stain, the greater its solubility ; and the converse is
equally true. In recent stains, the heemoglobin is more or less
soluble, but in very old stains, solution is not effected, because
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the soluble hemoglobin has been converted into insoluble -

hematin. In trying to obtain a solution of the blood-stain, t}

object is not to obtain a coloured solution for chemical apg
spectroscopic purposes only, but, if possible, to obtain the cop.
tained corpuscles for microscopic examination in as natura] g
form as possible, so as to identify the class of animals to whicl
the corpuscles belong; therefore solvent used should simy.
late as nearly as possible the specific gravity e liquy
sanguinis. The b his purpose is one ¢ sed
of seven parts of water and one part of glycerine (sp. gr. 103u),
Pacimi’s solution which is made up of one part of chlor]
hydrate dissolved in ten parts of water, or normal saline soly.
tion. Where water alone is used the corpuscles appear swollen
like globules, due to endosmosis, because of the water being lesy
in specific gravity than the serum of the blood ; where, on the
other hand, a solvent of higher specific gravity than that of the
serum is used, the corpuscles appear misshapen, crenated, or
punctated at the edges, due to exosmosis.

Stains may have to be examined upon any of the following sub-
stances, viz. :—

1. Cloth-fabries.
2. Wood.

3. Plaster.

4. Metal.

5. Leather. .

The following procedure, in respect of each, is recommended, in

order to obtain a solution, if such be possible.
1. Cloth-fabrics.—Cut out the stain, moisten it in one of the fore-

I1I.

going solvents, and assist maceration by gentle bruising of
cloth with a piece of glass rod. This procedure is applicable
to large stains ; but where the stain is small, and the quantity
of colouring matter available is also small, it may be necessary,
after moistening the stain in the solvent, to squeeze out with
flat-pointed forceps tiny drops on a series of glass slides for
examination by the microscope, and to reserve the remainder
for the spectroscopic test. 1In dyed fabrics, the mordants used
may so fix the blood-stain that solution fails, and this is especi-
ally true when it has been attempted to wash away the stain
with soap and water. To obtain a blood-solution in such cases,
it is necessary to digest the cloth in either a weak solution of
citric acid or of ammonia—which of them can be ascertained by
paralle]l experiment—when the blood-colouring matter will
readily yield to solution.

Wood.—Cut off a thin shaving of the wood, noting, if possible,
the kind of wood, especially if oak or elm, and treat the stai,
if on ordinary wood, with the solvent, but if on oak, with 8
2 per cent. solution of hydrochloric acid. The reason for this
will be discussed later.

111. Plaster.—Scrape off plaster with stain, and proceed as for

cloth or wood.

1V. Metal.—If on a clean, unrusted weapon, and the stains 87¢
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thick like a spot of dried jelly, then gently heat, over a spirit
flame, the opposite side of the blade to that upon which is the
stain, when, if the stain be recent, it will probably peel, curl
up, and fall off, or may be easily loosened. This must be done
with great care. DBut the same end may be attained without
the 1isks attending the foregoing, by scraping the stain into
a watch-glass. Where the stain 1s thin, or mixed with rust,
scraping 1s the only available method for detaching it.
Where the weapon is rusty, or the stain is apparently
i mixed with rust, a preliminary test, based upon the beha-
I viour of blood toward hydrogen peroxide, may be employed
to a small corner of the stain. An account of it is given
by Ganttner,} and it may, therefore, be called by his name.
The test, which we have corroborated several times on old
rusty instruments known to be blood-stained, is best car-
ried out thus: it may be performed on the weapon
itself, or, better, if the weapon 'has to be more fully
exammed by scraping off a part of the rusty deposit
< into & watch glass, placed on top of a piece of black paper,
| then to drop on the scrapings, after adding a drop of water
} made feebly alkaline, a tiny drop of hydrogen peroxide, and
i watch the result. If blood be present even in the slightest
trace pumerous comparatively large bubbles of gas are de-
veloped, which, gradually becoming more numerous, give g
white, beady appearance to the surface of the material,
According to Ganttner, this frothy appearance develops
from the outside of the drop toward the centre. But this
is only seen where the scraped material is mainly composed of
blood. Where the rust only contains blood in some of the
particles, the gas only shows in those particles which con-
tain blood. Theré is little fear of mistaking this frothy
appearance for air-bubbles, but lest this might be a source
of confusion, it is better, after adding the alkalinised water,
to dissipate any air-bubbles which may form round the par-
ticulate matter with a piece of sharp-pointed glass rod, and
thus have the mixture clear before adding the hydrogen
peroxide. Should the above reaction not take place on the

addition of the peroxide, then it can_safely be affirmed that
no blood 1s present. It 1s, therefore, an excellent negative
test. But 1t 1s not an equally safe positive test of the
presence of blood, because other fluids of the body when
mixed with rust, such as saliva or pus, give equally well the
same reaction ; so that other tests, such as Teichmann’s, must
be applied to 'another portlon of the serapings, in order to
: obtain, if possible, heemin crystals. The age of any stain,
i llowevel 1s no bar to its employment from the negative
side, but where response is given to the test, positive pxoof
of the presence of blood must be. given in other ways, as
that of 'f'eichmann, or by the spectwbcope

'01.' Zeitschrift fiir Anal. Chem. , 1895, Zweites Heft, pp. 159-160; also The Andlyst,
AX. p. 186,
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V. On Leather.—BSpecial care must be exercised in the exuniipng.
tion of stains upon this medium, owing to the fact that ),
tannic acid in the leather forms a compound with blood wij,
1s insoluble in either of the solvents named; and for the Ning
reason, this applies to oak, or any other wood, which contaiy,
much tannin. But if a long, thin shaving of the leather by,
ing the stain be sliced off with a sharp knife, and the shaviy,
be doubled so that the stain is upon its convex side, and if e
surface of the stain be made just to touch the water-glveerine
solvent without coming in contact with the leather, a coloured
solution may be obtained if the stain be recent. Should this
fail, Sorby recommends that the leather-shaving should be
placed in a small quantity of a_2 pexr cent. solution of hvdyy-
chloric acid in_water-—no more and ng Jess,

B. Chemical Examination.—Having obtained a coloured solution,

to a certain portion of it, depending upon the total quantity at disposul,

certain chemical tests should be employed, viz.’—

1. To a small portion of the coloured fluid, add a drop or two of a weak
solution of ammonia and water, If the colour be due to blood, it will
either become slightly more red, or it will remain practically unchanged.
If, however, it be due to the red juices of fruits or jellies, or jams, the
colour will be chguged to green, and if due to logwood, madder, cochi-
neal, or Brazil wood, to crimson in colour,

Note. 1f the ammouia used be too strong, a brown colour may be produced

in the case of blood.

2. To a second portion, apply heat to boiling, when the following three

ek

et et oA g SRR e s

changes will happen, if it be due to blood:—

() The colour disappears.

b) The colour becomes milky from coagulation,
- 9 k3 =
A e ate f: > yvary 11

rownish, dey :

To the precipitate add Caustic Potash and apply gentle heat, whe
precipitate will dissolve, and the resulting solution will show a different
colour depending upon whether it is viewed by transmitted or by re
flected light. This phenomenon is called the dickroism of the blood.
Réspecting the colours as seen, authorities differ: some declare that
the colour by reflected light is green, and by transmitted light, red,
while others aftirm the opposite. As a matter of fact, the phenowmenon
is chameleon-like as regards colour, so that both sets of observers
may be considered right or wrong.

3. To a third portion, add a drop or two of fresh Tincture of Guaiacum (upon

which the finid will become white owing to the deposit of the guaiuc
resin by the water of the solution) and, thereafter, a few drops of ozonised
ether or turpentine, or peroxide of Hydrogen, when, if blood be present,
a blue colour more or less marked, depending upon the amouant. of blood-
colouring matter present, will develop at the junction of the fluids. ’.l‘]_ns
colour may vary from a very pale shade of blue to a distinct sapphirc
blue.

This test is known as Day’s test, from Dr. John Day of Geeloug, or Schou-
bein’s test, from this observer having proposed its use for this purpose 1t
1861. There is no other coloured substance which gives this reaction
and this test, moreover, is an exceedingly delicate one.

4. Concentrate a portion of the coloured solution, place a drop upon 4

microscopic slide, add and mix a drop of glacial acetic acid and a nny
crystal of chloride of sodinm, beat gently to dryness, and examine, there
after, microscopically ; if blood be present, crystals of heemin, which ¥
tlie bvdrochloride of hwematin, will be found, which may vary iu colour
from faint yellowish-red to brownish-black, and which may be rhow-
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boidal. or six-sided in shape, and may be found in clusters, as separate
crystals, or in masses, ‘This is called Teichmann’s test. The formula for
haemin, according to Morner, is (Cas Hys Ny Fe C104). It is well to verify
the crystals as those of haemin, which may easily be done by placing
over them a tiny drop of hydrogen peroxide, upon which the evolution
of gas-bubbles of oxygen will take place, as already described.  (Fig. 70.)

C. Spectroscopic Examination.—To a second portion of the
coloured fluid, the spectroscopic tests should be applied.

Before doing so, however, there are two or three points respecting the nature

of the blood-colouring matter with respect to its varied states of oxygen-
combination, which must be stated for the clear comprehension of what
is to follow :(—

1. The colouring-matter of fresh blood is called hemoglobin, and we may leave

out of count the name cruorine which Stokes gave it, It may exist as

Fia. 70.—Photo-micrograph of Crystals of Hiemin, X 500 diameters.
(Author.)

oxidised haemoglobin, as in arterial blood, or blood which has been exposed
to the air, or as deoxidised hmemoglobin, as in venous blood, more
especially when taken, nnder certain precautions against adération, from
the heart cavity of an animal newly asphyxiated.

9 3 13 . ] v 13
2 If the stain has become dry, as it is likely to do quickly upon various

media. and if it has been exposed to an atmospherc in which the products
of coul combustion are present, the heemoglobin becomes changed into

met-hamoylobing ; ~which seems to be composed of haemogelobin and

looselv-combined oxveen, and which may be considered as the first stage

of the henmoglobin-deoxidising process.  This conversion does not take
more thun a few weeks at the ontside. under the circumstances named.

4 If the stain has been kept damyp, by Iving in a damp place, it becomes

fradually converted into kamatin, which, according to Nencki and
Bieber, has the chemical formula (Cge Ha Ny FeOy).

Q



