Blood Stains,
Blood Stains.

REFERENCE HANDBOOK OF THE MEDICAL SCIENCES.

The presence of mordants on various materials may
necessitate occasional alterations in our proceedings.
More particularly will this be the case if the stained
fabric has been afterward wetted and the blood by this
means to a great extent removed.

What blood remains on the cloth is then very likely to
be incorporated with the mordant. Insuch cases a pr
ess such as the following should be adopted: Digest a
portion of the stained cloth in dilute ammonia, and
afterward squeeze out the liguid. Deoxidize the thick,
turbid, unjfiltered solution in the ordinary manner and
examine it for the deoxidized hsematin bands, using con-
centrated sunlight, or the lime-light if necessary.

It is to be remembered that in the case we are suppos-

r the hematin is probably chemically combined with
the mordant; hence filtration, or allowing the deposit
to subside, is equivalent to removing most of the blood-
coloring matter. The turbidity of the liguid must be
overcome in such cases, not by removing the deposit,
but by increasing the intensity of the transmitted ligl

hr{llif(rc.' [ f;r‘ St rined Jli’ iH '~ f}iti! f.wffr [/
after Staining, and the -Treatment to be Ad
Eramination of the Water that was used for Washing
Them.—Hematin a very insoluble body. Probably,
therefore, after an article stained with blood has been
washed in water, provided a suflicient time has e ;
for the change of the blood-coloring matter into hsematin
to be effected, enough will be left on the stained cloth to
]mniuu the spectra necessary for its identification. But
it must be remembered that if the stain be perfectly re-
cent, that is, before any of the hsemoglobin is converted
into hsematin, the whole of the blood may then be washed
out by rinsing in cold water, and no trace be afterward
found on the stained material. Hot water will not effect
this removal of the blood like cold water, owing to its
further action. Henc if in a criminal case there is
proof that an article has been washed in cold water, evi-
dence as to the absence of blood stains is of little value;
while if, after staining, the article was washed in /Aot
water, the probability is there will be no difficulty in
satisfactorily proving character of the
In many cases, after a stained fabric
the blood stain will be found spread ove
surface. TUnder such circumstances a large piece must
be cut out, and digested with a proportionately large
quantity of ammonia, or of citric acid solution. the liquid
being concentrated afterward by evaporation at a’ gentle
heat.

The water used for washing such materials may have
to be mined. This can be done by concentrating the
liquid, if necessary, and examining it in the usual man-
ner If, however, it is found that there is any deposit
in the water. it should be carefully collected, acted on
with ammonia, and heatapplied if the blood be insoluble
in the cold solution.

If the recently stained fabric. however, be washed
with seap and water hemoglobin will be rapidly con-
verted by the action of the kali into h&ematin. Soap
and water, therefore. really he stain, and the proba-
bility is that, after washing ere will be little difficulty
in detecting it on the fab by the ordinary means.
It mav be necessary some times to e \'Aminn the soap and
water to it ¢ s blood. be done as
follows gitate the soap and water \\11'11 L{hLl and allow
the mixruu to stand until the ether has completely
rated. Remove the ether with a pipette, and a
again shake the liguid up with ether until the agueous
solution is perfectly clear and free from soap. This
liquid must then be concentrated, and examined as usual
for blood

Eramination of Stains on Leather.—Blood stains on
'lu.nhm' or upon any body containing tannic acid, require
special management on account of the precipitation of
the coloring matter which is more or less certain to re
sult. Proceed as follows.

(@) Cut off a fine shaving from the stained portion of
the leather, so that there may be as much blood and as

little leather as possible on the shaving. Bend this
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shaving so that the side that is stained may be brought
into contact with a little water placed in one of the ex-
perimental cells, while the ther side of the shaving is
not wetted. In this manner solution of the blood will
probably be effected, and enough coloring matter ob-
tained for experiment.

Mr. Sorby points out, however, that when a drop of
blood falls on leather, the serum soaks into the leather
and leaves the blood corpuscles on the surface. If the
leather be then washed, it would probably be impossible
to obtain the blood spectra by the m-nl:wl 1st described
The following process, recommended by Mr. Sorby, has
been found to work satisfactorily

Digest, for a considerable time, a portion of the
ined leather in a mixture of one part (by measure) of

drochloric acid and fifty of water. This will effect a

1tion of the n :d compound of the blood-coloring

matter and tanni d. Pour off the acid uid, but do
not filter it. The 1tion may appear almost colorless
or of a slightly vellow tint. Add to this an excess of
ammonia, when the color will become either a pal
ple or a neutral tint, the tint shad r
intensified on the addition of I'l: ferrous salt a
tartrate, which are now to be added. The solut
then to be examined in an experiments uH using
sufficiently intense light, such as the lime-light, or dire
sunlight, to penetrate the turbid solution. r these
circumstances the spectrum of deoxidiz 1 tin will
be seen. If the liquid be too turbi allow even a
direct ray from the sun to be passed thr h it, allow

1 to remain for a few minutes in s i i

o that a little of the deposit may subside, although
if this can possibly be avoided it is de ble to do s
because it \\il' be found that the removal of the dep«

> time destroys the intensity of 'i]r spectru

proving {h.u the ¢ :
circumstances
acid.

Before commencing the expe riment with 111. stained
portion of the leather, it is advisable to make out ;h
how large a piece of the unﬂmlnl leather may ln

n gquantity of the aci hout produciz
i nd to take care afterward not to em-
ploy a larger piece of the stained P rtion of the leather
than is justified by these tri r

Blood Stains on Earth and on Clothes soiled with Earthy

Matiers.—The stain arth is to i'-‘ carefully collected

. : g ; - -
and digested in a X rable quantity of ammonia.

This is to be poured off, centrated by evaporation,
and the spectroscopic experiments conducted as usual
on the turbid solution, an intense light, such as the lime
light or direct nlight, being used for the purpose, in
the manner already described. A similar process should
be adopted in examining stained fabries soiled with
earthy matters. This is important to note, inasmuch as
the coloring matter in a solution of blood will be found
to be completely carried down by earthy matter when
shaken up with it.

General Precautions to be Observed in Conducting Miero-

ations.—We now add a few words of
f and a few precautions nec v to be
observed in examining blood stains by the spectroscope.

(1) If the fabric on which the blood stain occurs be
colored, always examine the spectrum produced by the
coloring matter alone, taken from unstained portions of
the fabric. Further, it is well to put a little blood on
an unstained portion, and to examine its spectra when
dry, and thus fully determine, before commencing ex
periments on the stained portion, any possible interfer-
ence in the blood spectra resulting from the presence of
such coloring matter.

(2) On no account decide that an observed spectrum
from a suspected stain is due to blood unless it eractly
coincides with bands produced by a known solution of
blood of equal strength treated in a similar manner and
examined side by side. It is advisable to have several
tubes of the deoxidized hsmatin of different strengths
for purposes of comparison These solution are best
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kept in hermetically sealed tubes, so as to have them at
hand whenever they are needed.

(3) In all cases examine the spectra both by daylight
and by artificial light. We prefer artificial light for
general work, but in every case it is advisable to try
both means of illumination. Direct concentrated sun-
light, or the lime-light, should be tried whenever the
solution is thick and turbid.

(4) Never be content with observing a single spectrum
of blood. Remember, further, it is often impossible to

obtain the unalter od spectrum. Hence never

yourself that a stain is not blood until you have
obtain all the spectra produced by the appro-
priate Teagents.

(5) If the liguid under examination be foo strong, too
much light will be cut off by the solution, and the
absorption bands will be in this way obscured. If the
solution be #oo weak, the bands will be » faint, and so
likely to be overlooked. Practise in this matter to obtain
the happy medium. Never (if possible) be satisfied with
a single examination.

(6) Use extremely minute gquantities of the several re-
agents. Hsaematin prn:mrwl by an acid is not very solu-
ble in a strong solution of citrate of ammonia. If you
add too much protosulphate of iron the precipitate pro-
duced so obscures the field as to mask the absorption
bands.

(7) Adjust the width of the slit during the spectroscopic
examination. Allabsorption bandsare best defined when
the slit is very narrow, while, if the bands are very faint,
they will often be best seen at the very mc»m-,-m when
the slit is being completely closed.

(8) Remember that, with our present knowledge, the
E >trum microscope aﬁnld- no information whatsoever
as to whether the blood is from man or beast, nor from
what (1 of animals it is derived; nor, if it be human
blood, it enable us n to hazard a conjecture as
to the loc y of its origin. 9. Lastly, unless the
stain is b 1t red—an appearance which can be noted
only on white or nearly colorless fabric —never venture
an opinion as to the prol

Uf the certainty of thi

vs ( 'lf. n’, ¢

can distinguish bloc d (by the micro-
from all other animal and vegetable color-

)[1(:1u.n—ue>1‘r('.\1. EXAMINATION OF BLOOD STAINs. —

ides the fluid portion of blood, certain organized boc
are found, called corpuscles, consisting of two varieties,
the white and the red. In the higher animals the red
corpuscle maller but the more numerous
the white corpuscles are rather larger and somewl
granular in s ture and of a
es circular, bicon SC
, TNO -tl\ -|-1|“:-c in wi . rml\
part of the blood.
the 1'f»=1 corpuscles is of firmer ¢
ially in the older corpuscle
there is no special envelope or cell wall. By the ac
of water the coloring nm‘ttrl may be dissolved out,
ing the form of the corpuscle but little ¢ changed, ex
that it becomes nc-m‘l v spherical.

When blood spread upon glass, or any hard non-
substance rpuscles adhere and retain thei
ers unchanged, but when blood dr n a clo

s, . the red corpuscles shrink and often assume a
crenated or stellate form

If the stain to be examined is a mere film on a steel
instrument or other smooth. hard substance, as glass .:'sr
varnished wood, it may be laid on the stage “of the
microscope, and with a quarter or one-eighth inch objec
tive, with Beck’s patent illuminator above, the lig
a lamp may be reflected down.through the obje

n this manner the stain may be examined as an opaque
object.

By this method the writer has succeeded in recogniz-
ing and measuring blood discs, magnified fourteen hun-
dred diameters, on the blade of a knife which had lain in

Vor. II.—6

the forest, covered with leaves, through two winte
Generally blood stains form a mass too thick to be ex-

amined by this method, ¥
contracted to dimensions

et even then the corpuscles
much below normal may be

recognized as blood by this method of examination.
If the stain is in the form of shining scales, or if it is

on cloth, leather, or any

porous substance, it may be

picked off with a needle or pointed instrument, and Jthe
dust or particles of clot received upon a gla: lide and
pistened with a suitable fluid to separate the corpuscles

and restore them to their n

ormal dimension

Fluids used in the microscopic examination of blood

corpuscles should be such
such as will not increase

nerally be used ha

1 se erum, 1.028 or 1.(

ts of

added chloride of sodium,
of mercury, one-half of o
Roussin’s Fluid. —Glye

as will not destroy them, and

or de se their dimensions
beyond their normal size.

For this purpose a fluid
ving the same specific gravity
029, 3
distilled water, to which is
one per cent., and bichloride
per cent.

rin, three par sulphuric

acid, one part; with water sufficient to reduce the specific

gravity to 1.028

Hayem’s ﬂaf.w? co t< of distilled water, with the ad-
dition of st ulphate of sodium, two and one-half per cent.
pure chloride of sodium, one-half per cent., and hlcblo—
ride of mercury, one-fourth per cent.

Profes J. G. Richardson employed water with the
addition of common salt, three-fourths of one per cent.

Dr. Thad. S. Up de Graff, who was very successful

in da«r‘nwuis]nn r the blood
animals, employed water
one-half of one per cent.

of man from that of the lower
with bichloride of mercury,

Many other micro .u;v’sr- use glycerin and water,

mixed in such proportio
of 1.028.

as to give a specific grav, IET

Each of the fluids described has some advantage over
the others. The fluids containing bichloride of mercury

are not likely to be infeste

d with fungi when specime: ns

kept for a len gth of time. Glycerin water interferes

with other tests whic

roscopie exami ion is completed ;
it has no advantage over Richardson’

Filtered serum from the
ployed in examining stai

h may be applied after the

but in this respect
It solution.

blood of a frog may be em-
pposed to be from mam-

ian blood. Albumen of egg is also sometimes used.
In moistening blood stains with y fluid w hatever it

is to be remembered that t
sorbing the fluid renders it

he substance of the s
more dense than it w

};!‘!"]"Ell'n:!.i‘. therefore, if the fluid employed has no greater

density than blood serum ti
blood corpuscles of the

ordinary dimensions in nor
has been des bed which

puscles to swell up toa grea

fresh blood When by [Iu‘
puscle becomes spherical,
When a blood stain is
remains on the surface than
and, after the paper is mo

1eTe is no opportunity for the

in to enlarge beyond their

mal blood. As yet no fluid

will cause dried blood cor-
meter than the origir

a n of water the red cor-

ameter is diminished.

d upon paper more of it
when the stain isupon cloth

istened, the Tl‘m of blood can

sometimes be detached from the surface in small scal

or lumps. Mingled som
paper, and with molecular
les more abundant than

m of the globules is also b
ten seen in nummular m

rve
obj

of stains upon

tains upon we
to determine than the
“(‘nul

ewhat with filaments of th

material, we find blood glo-
in stains upon cloth. The
better T preserv and they are
as! as in fresh blood, and

sion and dentate bor-

of mammalian blood.
the color which distinguishes
ects of vegetable or mineral

similar to those

are somewhat more diffi-
se on cotton, linen, paper, or

If we use the sulphate of soda solution for the ex-

amination of fresh stains (

not more than six days old)
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upon iron or steel, the fibrin separates and leaves the
corpuscles floating free in the liquid. and the clot shows
the characteristic fibrillar arrangement. We find also
the white corpuscles either isolated or entangled in the
clot. The white corpuscles are no less characteristic
than the red by their size, form, finely granular appear-
ance, and nuclei, which appear near 'ill centre, hr[.ugm
inte view by the sulphate of soda solution. This -:-niu
tion acts upon the white corpuscles almost as quickly
pure water, but causes them to swell less. The i]lﬂl
acteristics which distinguish white blood globules from
pus should be noted whenever there is a possibility of
finding the two together, which is not common in legal
cases.

If blood stains have been deposited on rusty iron or
steel, or have remained long on such instruments even
if not rusty, the glj solution is much to be pre-
ferred ip their examination, as it does not act upon the
metal; while sulphate of soda or any of the acid "solu-
tions cause the deposit in the preparation of dark gran-
ules formed of a salt of iron.

The fine dust obtained by scratching a stain with a
needle point or by crushing a la particle picked off
from a shining clot, should be covered with a circle of
thin glass, and a drop of one of the solutions described
above should be allowed to run under the cover. If the
stain is recent, it will be in a condition for examination
in a few days, or in some cases in a few hours. If the
stain is old, over six months, a much longer time is re-
quired to soften it. If the obje ~ y to recognize
blood corpuscles when Ihs dust-like particles have been
suft: ned, the fluid may be drawn aw by touching one
side of the cover glass with blotting paper, at the same
time placing a drop of a staining fluid—as a watery solu-
tion of eosin or iodine—on the opposite edge nt the
cover. Aftertwo or three minutes the colored fluid may
be withdrawn in the same manner, and salt solution or
glycerin water allowed to take its place, when the blood
cor -nsnln- if any exist, will be easily distinguished, And
may be measured by the use of the micrc
a stain on paper, leather, or blades of
that no particles of clot can be remov
Wyman, M.D., hardens the stain in formalin or in mlndl
parts of aleohol and ether for five or ten minutes, then
stains in a watery solution of eosin, dehydrates with al-
cohol, clears in oil of be 1&111"\1‘ Ah\l mounts the paper,
leather, or grass in Canada ba - sections of
tissue are mounted. The b mnl u-rpu\(h s of the stain
are then clearly seen and can be measured.

If the stains are not very recent, provision must be
made to prevent evaporation of the fluid used to soften
them. Takea glass slide with a circular excavation in the
middle, called concave centre,” and moisten it around
the edges of the cavity with glycerin. Tho
clean a glass cover an eighth of an inch or more
than the excavation, lay it on white paper, moiste
centre with the gly in solution (s . 1t»"‘-w -hup-
ping into the sc Jlution so placed the dust obtained from
the stain, then invert the slide upon the thin
in such a manner that the glycerined edges of the
on the slide may adhere to the margins of the c
turn the slide face upward, and examine with the micro-
scope. In the fine dust thus moistened, isolated red and
white blood corpuscles will often be seen immediately.
If not, lay the slide face downward on a suitable sup-
port, and examine from day to day until the corpuscles
become visible and cease to enlarge. They cannot ex-
ceed their normal size when treated by this mo;rth

Prof. Joseph G. Richardson, M.D., made a minute dot
of glycerin, about the size of this ]unml , on a thin
glass cover, and pushed into it a particle of suspected
blood clot, the smallest that can be seen by the naked
eve, one-thousandth or one-five-hundredth of an inch
in diameter, receiving the cover on the concave slide as
described above. By this method he obtained a strong
solution of the coloring matter of blood, in which the
absorption bands peculiar to blood could be seen, if blood
was present in the stain; and by a little practice the
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bands may be modified by the addition of sulphuret of
sodium, as advised by Preyer and Sorby.

Bv a similar method, using a little more material on a
cover glass moistened with a very small drop of Ih.u-w
fourths-per-cent. salt solution, he was able to see, first,
the '1];-.nrprmn bands of blood with the microspectro-
scope, then, turning the slide so as to drain off superflu-
ous fluid, and using the microscope with a magnifying
powe bout two thousand diameters, he was able to
see and measure both white and red blood corpuscles,
o as to distinguish human blood from the blood of the
ox, pig, horse, or sheep.

In examining a slide prepared by either method above
mentioned, if the material is blood, > first observe that
the edges of the solid particles y become trans-
lucent and the fluid around assumes a reddish-yellow
color, showing that the coloring matter is soluble. In
this condition of the preparation by use of the micro-
spectroscope the characteristic abse yrption bands of blood
will be seen.

After a little time, if the amount of fluid applied be
sufficient, the solid particles are softened, and, as they
swell u vellowish-white corpuscles with slightly
granular structure are seen; these are the well-known
white blood corpuscles, which, with a magnifying pow-
er of one thousand diameters or upward, maj
tinguished from other i structures of either
animal or vegetable origi er longer maceration
the characteristic 1‘:;1 corp of blood, with smooth
and sharply defined edges to appear, and after a
time are found *L\inm' Ih( in the fluid under the cover

ss.  If the stain is mammal blood, some of the cor-
‘les will be clearly seen as biconcave discs with a
it centre and a dark edge or border. If any doubt
remains in regard to the nature of these corpuscles, i
may generally be resolved by the use of a higher n
f.\'iilf_;!u»\\'('l‘. Grains of pollen may be generally
guished by a r-‘-nglu-u«-ni edge, or by small points on the
surface. ]n-r---;_(»l" f often found mixed with
blood stains, but in ge e texture is different from
that of blood. Hu asions nl\ the biconcave structure of
red blood corpuscles can be distinguished, as a slight
motion causes some of them to roll over as they move
across the field. TUnicellular algse, often seen in wet
preparations, m: distinguished by the granules
which they c , having a greenish-brown or reddish
color., T re grains of chlorophyll. Sporesof fungi
1ids have generally, if undistu rbed, some

\ >ment not found in the positions as-

sumed by blood corpuscles.
C records a case ettschrift far

1862, and Gazette Hebdomadaire, quoted
in Edinburgh Medical Journal, October, 1862, p. 370)
which shows the importance of employing more than
one Lmui of test in examining stains supposed to be
blood. “The only trace of an assassination at Leipsic
was a brownish stain found at the spot where the crime
had been committed. Under the influence of rain, the
stain had assumed the appearance of coagulated blood.
An agueous solution of this stain furnished a reddish
fluid, which gave with tannin, with ferrocyanide of
potassium, and with Millon’s solution,® the same chem-
ical reaction as the agueous extract of dried blood Ex-
amined under the microscope, the brown matter was
found to contain some corpuscles very similar to those
blood. But Erdmann having failed to discover
1ls of "hamin, conceived doubts as to the value of
other characters, and repeated with great care the
microscopical examination. He then discovered that the
bodies supposed to be blood globules were the spores
of al called ‘nw,”mu,;um eruentum, on account of

the resemblance of its spores to blood corpuscles.”

This blood-colored f-:lltllu-" alga, porphyridium
eruentuim, owing upon moist ﬂuuxul is of doubtful

analyt,

d (nitrie and nitn
le by dissolving me
in its weight ..r ~IrﬂnR‘ nitric acid \vnn me aid of heat.

Micrographie
Dictionary.

REFERENCE HANDBOOK OF THE MEDICAL

CES. Blood Stains,

SCIEN Blood Stains,

occurrence in the United States (Am. Quar. Mic. Journ.,
April, 1879) Thulli('hum in_ "'lx nth Report of Med.
Officer to Privy Council,” 18 p- 216, mentions a red,
gelatinous mass, growing upon a human thigh-bone.
which was macerating at £ Thomas’ Hospital. The
glass vessel in whi macerating was similarly
covered. The nluum(-)ps- \hu\\'n—l the red material to
ist of minute cs : atinous ma with which
larger green cells were interspersed. The water filtrated
from them contained a number of minute bodies in s
pension. It was red, and gave a spectrum ve similar
to that of bloo The plant in guestion is called by
Thudichum red saprop h\ te:

To avoid mistaking algse or other organized bodies for
blood corpuscl the guaiacum test, the hsemin-crystal
test, and the spectroscope should be use 5

The mammalian corpuscle, in its normal condition, is

a delicate endosmometer, taking i iving out fluid
according to the relative density of the liquor sanguinis
and contents of the corpuscle, allowing rzx‘; id variations
within certain limits. the L---rpu«-ln 111 ay
be either swollen, puckered
i , flat, tumid, like a
notched, granulated haped, crescen-
angular, lanc f furm or comma- shaped, or
they may possess other figures defying de cription. In
ain of the cervide the angular, centi nd lan-
ceolate corpuscles are abundant. In connection with
disease, deformed corpuscles are also found.

The recognition of blood stains, and the probable de-
termination of the animal from which they came, de
pend on the v of solvents of the same endosmotic
power as the serum of normal blood. and on the micro-
scopic examination and measuren
having thenormal form. Intheb :
reptiles having red blood discs of an oval or ellipsoidal
form, it is sometimes 7t ible, when they are standi
on end or are -.h\rnuu d by :lr\'m-* tu see rlu'm as circu
bodies. Tin
to be fully so Ftened :'mn,i th les to be is h
the solvent before their origin can be decided. There
are also some round corpuscles mingled with the elliptical,
but they are too few in number to mislead a careful
observer.

tains formed by menstrual blood contain uterine and
inal mucus mingled with cells of epithelium.

At the commencement of menstruation the linen i
stained of a brown color, changing gradually to re
About the third day blood corpuscles are abundant,
mingled with leu tes and epithelium. The cessation
of the courses is marked by the diminution of the red
blood globules and the increase of leucocytes, renderinge
the flow more nearly purulent. Menstrual blood does
not differ from any other blood, except that it is min: gled
with mucus and epithelium and an abnormal proportion

leucocytes, and that fibrin is almost entirely absent.
The absence of fibrin is the most characteristic distine-
tion of menstrual blood.

]"L,.,r] Stains ecompared with Stains Jormed by Lochial
Discharges.—Medical experts are often called, especially
i s of infanticide, to distinguish between ins of
1 n.‘n and those formed by the lochiz. Thes
to be examined by the same methods as are av rlahlv £ {
stains of normal blood. In the lochial discha
x hours after delivery, we find about five leucocytes to
one hundred red blood corpuscles, At the end of the

st day only about one-third of the organized structures

are red blood corpuscles. The leucocytes are nearly
equal in number to the red corpuscles: pavement epi-
thelium from the vagina is also abundant.

Among the cells are some spheroidal or somewhat

polyhedral by reciprocal pressure, united groups
similar to the deeper layers of epithelium of the vagi
or neck of the uterus. The liquid, more or less viscous
or odorous, which holds these elements in suspension, is
sfmhicd with grayish granules. On the second day

le ‘ucocytes increase in _number nnl thu rul l"nlr!l:

ular or oval Lup.

t of the corpuscl
ood of birds,

tains \alL‘

which on the third or
yish white or yellow.
From the fifth to the seventh day, varying in different
s lhf\:(I-\ the red corpuscles almost enfirely disappear,
and the leucocy tes become decidedly granular. Pavement
vithelium is still found, but less abundantly than during
days. The epithelial scales are "LD(T‘III\
, coming off in patches. The gray molecules
ecome more adhesive and abundant, and the fat granules
diminish in number. Fibro-plastic, fusiform bodies with-
a nucleus, pale and transparent, are also found.
This composition of the lochie continues without much
until the close of the flow. By these character-
tains of lochial discharges can generally be dis-
hed from normal blood. 3
blood of all animals contains certain or
structures called corpuscles. In all mammals exc p
few of the camel tribe the red corpuscles, which are the
most numerous form, are circular biconcave discs of
in man from four to five million in each
of blood.. Another form nearly spher-
e corpuscles, of whic h i are about ten
and to the cubic millimetre, have cleus and vary
greatly in numbers in different stages the digestive
and in different conditions of health.
with the red corpuscles that we are
erned in the study of blood stains
In birds, fishes, and reptiles ge mml]_\ the red c
are ellipsoidal and have a nuc

fourth day passes into a

principally

F16. 611.—Blood of a Snake.
of form it is easy, when using the microscope, to distin-

h between the blood of a mammal and that of all
other animals with two or three rare eptions.

In the blood of some of the camelide we find ell lip-
soidal corpuscles, but those can rarely if ever come into
consideration in medico-legal cas In the lamprey eel
we find circular corpus with a nucleus; and these,

rain, are not likely to be mistaken for the blood of man
or other mammal. On page 85 we give exact reproduc-
tions of photographs of the blood ¢ orpus 3 of man and
of the principal domestic animals, mag
ameters, with a scale in which each division re presents

a wmieron or about one-fifty-thousandth (
an inch.

We thus see that when viewed by the high powers of
the modern microscope wide differences are found be-
tween the blood of man and that of such animals as the

, horse, ox, sheep, and goat.

_ In the blood of any single animal there are small and
large corpuscles giving a considerable range between the
llest and largest in the same blood, while the general

of the corpuscles in man is greater than it is in

the other animals whose blood is shown in the
engravings. The accompanying table shows the rmnge
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and general average, measured in microns, for man, dog MEASURE T8 OF MAMMALIAN Broon.—Continued.

pig, horse, sheep, and goat: =

TABLE SHOWING VARIOUS SIZES OF RED
(8. SURED IN MICRONS) IN MAN AND DOM

Microns.

e Do S o iU

ok o it ok ok

ST

* Thes umbers (two h

the numt n the left hand ¢
and the number next above.

any specimen of 1 1 we find corpuscles of v

but a remar e uniformity in the averag

surements of blood from animals of the same kind.
Some discrepancies appear in the tables of measure-
ments of blood as given by d rent authors. The tables
found in most works or gy or on medical juris-
]»lwlt-m € Were m Uiu whe '1 the instruments (mp%-\ ed |
and micrometers used were by no means as perfect [
microscopes and micromete now available. [
lowing table has been prepared with great 3 Ll o IR . 1 | . |
measurements, with two or three exce ptions, were 111“«% e L 435| 6. 2936 |

by J. B. Treadwell, M.D., wit objective, =

magnifying about twenty-five 11\.1\-'111? ters linear, y L ~aug | 346 |”“h|“|l”lh“””“h”Il””l“”l““l“" l
and a glass micrometer placed in the ] e L SIRALR. = . -

blood was h;'\r.-;;.l ‘Llln-:l rlass and n|mr1\]\'
reduction and
.h- table

measur:
Rogers, of
with the ndards procured at great ex-
tes Government.

7 MAMMALIAN BLOOD.

I was informed by measured
1 the outside of

f the ds - of th yuscele on
,\,1‘ t )

should ¢
the avera 7 in

possibly beatt ed ton 1e microm-

it may be owi known as the

al equation of the observer
Professor Wormley, of : .,A\.]-.“\' of Pe \111..\1\
whose extensive and v

males...

Boy, 8 years old.. -

asurement of '\-wnl
4 e S -puscles are published in the second editior
Man, 70 years old. | 20 916 - 3 52 16 I es are | lished in e S¢ 1 edition of

. ; F his work
on “ Microchemistry of Poisons,”

& m - measured the whole of
Hi‘[’"‘l'*'llr‘-. as | |s the dark border of the corpuscle. Professor Wormley
above . ' 9 8. e = 3 ¥ <
Blood stains (hu- | R S e, 753 used a one-tenth inch obj
man) restored. . . H104 | gles7| 8189 £.010 L

ctive made by Beck, and a or —Blood of Sheep. X 2,560. FIG.615.—Blood of Goat. 3. 6
thirty-second inch objective made by Gundlach, ag FIG. 618.— »d of Horse.
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