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FOREWORD

Translations of Selected Contributions to the original Literature of Medico-
legal Examinations of Blood and Body Fluids is Unit IX of a larger work with the title,
Sourcebook in Forensic Serology, Immunology and Biochemistry.

Unit IX contains 50 translated papers arranged in four sections. Section I, on
Identification of Blood, consists of 16 papers beginning with the early work of Orfila,
using chemical means to identify blood, and differentiating rust, blood stains and stains
from lemon juice on iron in resolving the medical-legal matter of wounds. The
microscope was found useful by Mandl, Robin and Salmon identifying the formed
elements, red cells with and without a nucleus (human and certain species of animal
blood) and differentiating menstrual blood from blood drawn from a vessel by noting
the mixture of blood cells with epithelial cells and leukocytes, In 1853, Teichman
described hemin crystals, a crystalline chloride of heme, which he obtained from
human blood and -blood of the dog, rabbit, steer and other animals. Hoppe’s 1862 paper
gives the early report on the behavior of hemoglobin in the spectrum of sunlight.

In 1912, Takayama reported and expanded on the medicolegal applications of
hemochromogen crystals; Donogany described the production of hemochromogen
crystals in 1893.

In 1862, van Deen described the guaiacum test for detection of blood which was
replaced with the more sensitive benzidine test reported by the Adlers in 1904, The last
paper in Section I is the 1937 publication of Specht on the chemiluminescence of
hemin in detecting blood stains.

Section 11, on Body Fluids has 10 papers, mainly dealing with the detection of
semen by microscopy and stains, the crystal test of Florence and finally, Lundquist’s
acid phosphatase test reported in 1945, which is useful in aspermic individual stains,

Section I, Determination of Species of Origin has 16 papers dealing with the
applications of immunology in forensic serology. Essentially, these were biological
protein differentiation and eventually, forensic blood differentiation reported by
Uhlenhuth, and Wassermann and Schiitze, within several weeks time, by use of the
precipitin test, Neisser and Sachs reported on the application of the complement-
fixation test as control and a supplement to the precipitin test,

Section, 1V, Blood Grouping—Medicolegal Applications has 8 papers. Notable
are the papers of Leone Lattes in which he brought to the atiention of the “forensic
camp”’ the Landsteiner rule sitting in the literature af that time for 12 years. Namely,
that human bloods can be divided into four groups based on cells with or without A
and/or B antigen; and serum with or without anti-A and/or anti-B antibody, One can
determine this relationship from Landsteiner’s study, but Lattes further explains that
the division was expressed in this form only in the works of v. Dungern and Hirszfeld,
Lattes also noted that the percentages of the single type (A-B-O gene frequencies),
quoted independently of one another, by v, Dungern and Hirszfeld in Heidelberg, and
by Moss in Philadelphia, were just about identical, The figures showed that 40% of all
bloods tested had no A or B antigens on the red cells, but did contain two agglutinins,
alpha and beta in the serum. These bloods were called group O.

In early articles, Lattes used the A-B-O nomenclature of Landsteiner; Ag, Ba,
AB, and O« but in the 1927 paper he used the Landsteiner and Jansky nomenclatures
(classifications) together: Group 11 (A8), Group | (Oa), This is noted because during
the 1930%s the Moss, Jansky and Landsteiner classifications were used which resulted
in some confusion to blood group serologists, physicians and blood bank personnel in
general. The situation was finally corrected when the National Research Council
recommended sole use of the Landsteiner classification to the Armed Services at the

Preceding Page blank
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beginning of World War II which was also the beginning of large scale blood
transfusion.

Siracusa reported (1923) on his absorption experiments with stains to identify the
group by allowing the A and B antigens to absorb A and/or B agglutinin, respectively.
He further confirmed the specificity of the absorption by eluting at 45°C and testing
the eluted agglutinins with A and B red cells.

Franz Holzer was an internationally know forensic pathologist. His contributions
are well cited in the last three papers of Section 4, Holzer was one of Landsteiner’s five
students. His passing, followed by that of Wiener, leaves only three remaining: Philip
Levine, Merrill W. Chase, and J. L. Jacobs. In our lifetime, their contributions have
illuminated the scientific literature.

Professor Gaensslen is to be commended for his scholarly achievement and con-
tribution to the English literature in bringing together this extensive series of trans-
lations with direct bearing on forensic serology, immunology and biochemistry. The
translators, specialists, involved in this project have done an outstanding job.

The late A. S. Wiener described P. B. Candela’s efforts in identifying the blood
groups of ancient bones (mummies) as a labor of love. Certainly the same can be said
of the Sourcebook and translation series which Professor Gaensslen and associates
have worked so diligently to bring to a successful completion. The translations and
Sourcebook will provide additional reference material for operational crime laborato-
ries, academic institutions and research libraries. This availability to the workers,
teachers, and research oriented staffs in the fields of forensic serology, immunology
and biochemistry provides a means to achieve new excellence in medicolegal studies.

Frank R. Camp, Jr.
Louisville, Kentucky
September, 1978

PREFACGE

In the course of preparing the Sourcebook in Forensic Serology, Immunology and
Biochemistry, 1 became aware of set of translations of selected important papers in
blood grouping and immunohematology. Selected and edited by Col. Frank R. Camp,
Jr., Col. Frank R. Ellis and Col. Nicholas F. Conte at the Blood Bank Center of the
U. S. Army Medical Research Laboratory, Fort Knox, KY, the collection contains 36
original papers and monographs by Landsteiner, Hirszfeld, Bernstein, Friedenreich,
Schiff, Dahr and others covering the most important developments in blood grouping
serology and immunohematology. In addition, two theses written in other languages
were translated. One was an extensive study of weak subgroups of A by Arne Gam-
melgaard; the other an extensive study of secreted group substances in body fluids by
Grethe Hartmann. A few papers originally written in English, but old and virtually
inaccessible, were included as well. This compilation was of enormous help to me in
preparing the Sourcebook, since it was necessary to consult most of the papers which
were contained in it. | was greatly impressed by the set of translations, and realized
thar, but for the efforts of Camp, Ellis and Conte and their collaborators, much of this
now classical literature would not be available to those of us whose abilities in foreign
languages are less than noteworthy.

I thought that a somewhat similarly conceived set of translations might be of some
value in connection with the Sourcebook. There are a number of tinportant papers in
the original literature of t:»e medicolegal examination of blood and body fluids which
were written in languages other than English. The history and development of the field
interested me, and I thought that it might interest others as well, T consulted with a
number of colleagues and friends, and received encouragement t¢ carry forward with
the translations set. In addition, I wrote to Col. Camp in Kentucky and asked for his
opinion about iny plan. He was most encouraging, enthusiastic and helpful, not only
in his response to my initial inquiry, but throughout the course of the project. This Unit
of the Sourcebook is the result of the translations project. It was my strong feeling {rom
the outset that the continuity between the set of translations prepared at Fort Knox
and this project could best be expressed by asking Col. Camp to write a Foreword to
this set. 1 am most grateful to him for having very kindly agreed to do so,

The selection of papers for inclusion in this set was not always easy, and for better
or for worse, | alone am responsible for the choices. I wanted to include some of the
very earliest works on the subject, those of the renowned Orfila and his collaborators
in early 19th Century France. I wanted to include those papers which may now be
regarded as classical, in that they represented the first reports of methods or tech-
niques, some of which have survived to the present time, Other papers were chosen
because they represented the viewpoints about certain procedures in various places at
various times in the history of the field, The translations set is divided into four
sections, corresponding approximately to the divisions of the main Sourcebook:
Identification of Blood; Identification of Body Fluids; Determination of Species of
Origin; and Blood Grouping. In some cases, the papers discussed more than one of
these subjects, and the decision concerning which section they should be placed in was
somewhat arbitrary. Each section has a brief introduction, the purpose of which is to
explain something about the basis for the selection of papers and the way in which the
different works relate to one another. I have also included such information as I have
been able to discover about the authors of the papers, some of whose names are
synonymous with tests that are still used today, Where possible, T have included
photographs. .

All of the papers which appear in the translations set are cited in the main
Sourcebook, The work is discussed in connection with other work on the same or
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similar subjects. [ have not, therefore, gone into the nature of the work in very much
detail in the short introductions to the sections of this Unit.

An effort was made in preparing the translations to keep the language fairly
literal, as close as reasonably possible to what was written by the original author. At
times, this practice results in English which is not in the best syntax, or is somewhat
convoluted in construction. We nevertheless thought that there was merit in following
this practice.

A few conventions have been followed in setting out the translations: The original
pagination has been included as a page number, followed by a slash, at the right-hand
margin. All page number references in the texts are to the origirial page numbers, and
not to ours. In some cases, the formats, especially of the title pages, have been
rearranged to reflect more modern style. In the older literature, first name(s) or initials
were sometimes omitted. In cases where the first initials or names of the authors were
known, we have added them. In papers where there were very many footnotes, or
references appearing as footnotes, we have placed these at the end of the paper in a
reference list. In some cases, the reference numbers do not correspond to the
originals, because it was the convention in some older journals to number the footnotes
from Number 1 on each new page. But all the. numbers have been adjusted so that the
correct reference matches the reference number. It was necessary in a few places to
add comments or remarks which did not appear in the original article. This we have
done in square brackets. Photographs and drawings have not been included in the
translations. The references in the papers have been left in their original form for the
most part. They have not been edited, and may not all be accurate.

It is a pleasure to acknowledge the interest and assistance of a number of people
who have helped to see to it that this project was completed, I want to thank the
PSC-BHE Research Award Program and the Research Foundation of the City Uni-
versity of New York as well as the National Institute of Law Enforcement and
Criminal Justice for financial support, Without this support, the work could not have
been done.

All the translators did very excellent work, which is very much appreciated:
Hannah DeVegh, Timothy Miller, Hugo Twaddle, Emile Capriotti, -Rebecca
Guenther and Kaori Kato.

A number of people were helpful with difficult passages in foreign languages, and
with bibliographic material, including John Broadwyn and Dr. Stephen Kim at the
National Library of Medicine.

[.am very grateful to Prof. Dr. Hiroshi Hirose of Kyushu University, Fukuoka,
Japan, for supplying me with a great deal of information about Dr, Takayama, for
sending me the photograph of Dr. Takayama, and for assistance in obtaining permis-
sion to reprint the translation of the pyridine hemochromogen paper, Dr, George
Sensabaugh of the University of California, Berkeley, was not only generally support-
ive, but helped to arrange for one of the translations.

A number of people were helpful in obtaining the photographs which apoear in
this unit, as well as permission to reprint them. [ am indebted to Lucinda Keister,
Curator of the Portrait Collection at the National Library of Medicine, for a number
of the photographs, Prof. Dr, Hiroshi Hirose sent me the photograph of Takayama,
and was extremely cooperative in many ways. I thank Prof, Antonio Fornari and Prof,
Sergio Perugini in Pavia for obtaining the photograph of Prof, Leone Lattes, which
originally appeared in Haematologica, volume 38, number 9 for 1954, and I am
grateful to the editors of Haematologica for permission to use the picture, I want to
thank Prof, Dr, Angelo Fiori in Rome for sending the photograph of Prof, Siracusa,
and for obtaining the latter’s permission to publish it, Verlag Franz Deuticke kindly
extended permission to reprint a photograph of Prof, F. J. Holzer which originally
appeared in Beitrdge zur Gerichtlichen Medizin, :

The kind permission of many publishers of the original articles” which were
protected by the copyright laws and agreements for the reprinting of the translations
is gratefully acknowledged: Nordisk Medicin, Stockholm; Walter de Gruyter & Co,

Verlag, Berlin; J. F. Bergmann Verlag, Munich; Verla'g Schmidt-Rombhild, Lﬁ.bec(:jlf;
Georg Thieme Verlag, Stuttgart; Springer Verlag, Heidelberg and Nevy York', E 1-‘
zioni Minerva Medica, Torino; Masson, S. A. in Paris; Verlag Franz DCl'lthkC, Vlenn':l,
Verlagsgesellschaft Otto Spatz, Munich. A special word of thanks to.‘Flametta 'Lam,s
Treves of Milano, Italy, for giving permission on behalf of the farr.my to reprint the
papers of Prof. Dr. Leone Lattes. In this connection, I would also like to thank Prof.
Dr. H. Jahrmarker, Prof. Dr. Friedrich Geerds, Prof. Dr. J. Gerchow, Prof. Dr. A.
Fornari and Prof. Dr. Diethard Gemsa for handling various correspond.ence, apd for
their help in obtaining the permissions. 1 am gratef}ﬂ to Mr. V. Borsodi and M; t\:
Bergstedt of Springer Verlag for help in straightening out several problems with the
permll\flsz:(:?;n Swift typed the entire manuscript, accurately a.nd efﬁciently,.often from
very difficult drafts, without once losing her good humeor. Without her assistance, the

work could surely not have been completed.

Washington, D.C.
June, 1978

Col. Frank R, Camp, Jr. (USA, Ret.) died in 1983 before the final publicatipn (‘)fthis boo}‘\'.
ar work of Col. Camp and his colleagues served as a mouvzumg tactorin
the undertaking of this project, and his assistance with.and en'thusiasm for it were nnp?rtam
in bringing it to completion. Accordingly, this work is dedicated to the memary of Col.
Camp and to his many contributions to immunohematology and serology.

The earlier, simil
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ldentification of Blood

Section 1. Identification of Blood

The application of chemical methods to the identification
of blood for medico-legal purposes has its essential begin-
nings in the studies of Mathieu-Joseph-Bonaventure Orfila.
At the time the studies were published, he was one of the
most highly regarded medical scientists in France, and
perhaps in the world. He was born in Spain in 1787, and
began his education there, but in {807 he went to Paris
where he stayed, He was primarily a toxicologist, and his
Traitd de Toxicologie General went through five editions, A
Traite de Medecine Legale went through four editions, and
a Traitd de Chemie went through eight, In 1811, Orfilu
received his doctorate at Paris, his studies and his career
apparently having been helped considerably by the interest
taken in him by the well known chemist L. N, Vauquelin
(1763 1829). He became a physician to the Court of Louis
NV in 18106, Professor ot the Faculty of Medicine in 1819,
and a member of the Academy of Medicine in 1820. In. 1823,
he was made Professor of Chemistry, and in 1830, Dean of
the Medical Faculty at Paris, Over the course of his career,
he became embroiled in a number of disputes over scientilic
issues, and it appeirs that he generally prevailed even when
he was wrong. Reading through the papers in this section, it
will be elear that I Raspail disagreed with Orfila about the
first blood tests, The two appuarently had o number of disu-
greements over toxicological questions as well, Orfila’s rejec-
tion of the microscope as a major tool for blood examination
and identification and for seminal stain identification (see in
Section 2) laid the matter to rest for o number of years.
Orfila died in 1833, and un obituary appeared in the dnnales
"Hygivne Publique et de Medecine Logale, of which he was
a founder, in that year,

The case reported by Orfila, Buarruel and Chevallier in
IR3S 0y interesting in that the blood indentification proce-
dure developed by Orfila, and the “odor test™ far human spe-
¢ir & identitication developed by Burruef (see in Section 3),
vere applied to case materials, The 1843 paper by Orfila is
an waessment ol o technigue developed by Prof, Persoz at
Strasbourg employing hypochlorous acid,

Chere was o controversy in the early 19th Century about
whether  microscopical  examination or chemical  tests
should have priority in examining bloadstains, especially in
regard towhich of these shogld be regareded as giving move
certain results, The same arguments existed in conneetion
with seminal stain examination (Section 2), There was a
further dimension to the arguments about the examination
uf bloodstaing, Prévost ar« Dumas had found in 1821 that
the red celly of different speeies differed in size, and this in
addition to the Tiet that mammadian red cells are anueleate,
while those of bivds, repiles, ete, huve nuelei, Many of those
who favored  microseopical examination of bloodstains

thought that these characteristics could be exploited for
species differentiation, The finding of elements of blood
{(such as red cells) by microscopical examination was taken
as. incontrovertible evidence of the presence of blood. In
Mand!'s paper, a strong argument is made for the use of the
microscope, and the early history of the subject is discussed,
The papers of Robin and Salrron (1857) and of Robin
(1858) strongly reinforee the recommendation of the use of
microscopy for the assessment of blood and body fluid
staing, Charles Robin (1821-18858) was a recognized
histologist, and it is to the case report by him and Salmon-in
1857 that Masson (1885) attributed the beginning of a new
period in the history of medico-legal stain examinations,
characterized by the use of the mieroscope as a primary tool
{sec in Section 35, A number of chemical tests are discussed
by Rose (1853) in Germany, Indications are that he was
Familiar with the carlier French literature, but he makes no
mention of the use of the microscope,

The crystal tests for blood have been considered by ¢
number of workers to be certain proof of the presence of
blood. The hematin crystal test grew out of the studies of
Prof, Ludwik Teichmann (1823 1893)in 1853, Teichmann's
biography may be found in the Bulletin of the Polish Med-
feal Society 8 (3) for 1968, A (ribute to him, which also
discusses his life and work, appeared in Guzeta Lekarska 6
(26) for 1886. The other impartant type of blood erystal that
has been used as a basis for medico-legal identification of
blood is hemochromogen. These were prepared using pyri-
dine in 1893 by Donogany. The classic paper on the prep-
aration of pyridine hemochromogen erystals as a means of
identifying blood for medico-legal purposes is that of
Dr. Masao Takayama (1872 1943), This paper does not
seem (o have been correetly cited anywhere in the European
or American literature since ity publication in 1912, Tak-
ayami went to study with Prof, Kobert in Germany [rom
1904 1907, and it seems reasonable to suppose that his in-
terest in hemochromogen crystals was Kindled in those years,
The laboratory was very active in these studies around this
time, Dilling's Adlas in 1910 (see in Unit [, section 3 of
Sourcebook) was the result of work in Kobert's laboratory at
Rostock. Takayama spent much of his professional careerin
the Department of Legal Medicine at Kyushu University in
FFukuoka, which he founded. He held important Director-
ships and Deanships of the medical faeulties at Kurume and
Nagasaki as well, Fora time in 1936, he was Rector of Ky-
ushu University, He is recognized in Jupan for work he did
on fingerprint images as well as for his work on blood identi-
fication und hemochromogen crystals,

The spectrum of hemoglobin and of ity derivatives has
been very important in the development of hemoglobin anal-
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ysis. Spectral tests have been used in the examination of

b'lood stains as well. Hoppe (1862) first reported on the
visible spectrum of hemoglobin.

The catalytic tests, which are almost universally employed
at present for blood identification, are based on the peroxi-
dase activity of hemoglobin and its derivatives. The proce-
dure was introduced by van Deen in 1862, using guaiacum
as substrate. The paper was signed *J, van Deen,” but a
Dutch biographical source lists him as “Izaak van Deen.”
He lived from 1805 to 1869. The guaiacum test was widely
used until 1904, when Rudolf and Oskar Adler published

their now classical paper on catalytic reactions using benzi-
dine, the leuco base of malachite green, toluidine and tolj-
dine as substrates. A variety of other oxidizable organic
substrates were tested as well. The luminol test, which is not
quite a catalytic test in the same sense as the others, has
enjoyed some popularity, and is still used sometimes. This
method was orginated by Specht in 1937. Specht lived from
1907 to 1977. During his career, he was in Jena, Halle, and
later in Munich. He was associated with the editorial board
of the Archiv fiir Kriminologie, and a brief tribute to him

may be found in volume 159 of this journal, numbers 3-4 for
1977.
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Blood Considered in the Context of Legal Medicine
Memoir Read at the Royal Academy of Medicine*

M. J. B. Orfila

Before delving into the section which is to be the particu-
lar object of this memoir, I feel it necessary to present suc-
cinctly the series of works which I propose to communicate
in'it. I will present, in a first memoir, the means necessary for
differentiating rust, blood stains and stains from lemon juice
on iron: this subject, as can be seen, is immediately con-
nected to the medico-legal matter of wounds. In a second
work, I will present the characteristics of semen stains, com-
pared to those of fat and the matter of various discharges
from the vagina and of the urethral canal, in acute and
chronic leukorrhea, in gonorrhea, in chronic urethritis, ete.
I will prove that it is not difficult to recognize if linen has
been stained by semen and this will contribute much to the
clearing up of certain questions relative to defloration and
rape. The third memoir will treat asphyxia by submersion:
numerous experiments done on living animals, and about
fifty autopsics on drowned corpses, several of which re-
mained in the water for several months, will enable me to
carefully trace the medico-legal history of submersion and
lead me to the remarkahle conclusion that, except in very

Blood Considered in
the Medico-Legal Context

Physicians are often required by courts to determine if 367

stains, noted on instruments of iron or steel or on linen, are
produced by blood. This matter having been the object of a
work published by Luassaigne in 1825, we feel it necessary to
announce, in order not to be accused of plagiarism, that we
have treated this subject since 1823 in ¢ne of our lessons at
the Faculty of Medicine. Moreover, if our experiments have
some resemblance to those of the distinguished chemist, it
will be seen they differ in several respects, and especially,
that they consider the question in 2 much more comprehen-
sive manner, We feel it necessary to examine successively
blades of iron or steel and stained fabric.

Blades of iron or Steel

Stains produced by blood on these instruments can be
confused with those produced by lemon juice and rust, It is
of consequence, then, to study them comparatively,

rare cases where slime, mud, gravel, etc., is encountered in
) the last bronchial subdivisions, and where the cadaver has Characteristics of Dried Blood Stains

w0

impossible to determine if anyone has been submerged alive,
unless wounds necessarily immediately mortal are discov-
cred on the corpse, which indicate that the individual could
not have thrown himself into the water. The nicaning to be
drawn from the presence or absence in the airways of an
aqueous and sanguinolent froth will be of much less im-
portance than was believed up to now, In the fourth memoir
I will be concerned with poisoning from a new point of view.
How do venomous substances, mineral and vegetable, be-
have in rotting animal matter? Up to what time can their
presence or that of new compositions they have formed be
demonstrated, supposing they have been altered? This ques-
tion, of paramount concern to physicians and pharmacists
charged with certain legal exhumations, will be resolved by
experiments in which the principal mineral and vegetable
poisons were mixed with animal matter that was left to rot
for twenty months, either in containers exposed to air, con-
taining water, or buried in earth: it is unnecessary to mention
that, especially in the first case, the putrefaction was at its
peak, and that the necessary elements to give a satisfying
solution to the problem were consequently present,

[Section consisting of further discussion on the matter of
poisoning and poison detection not translated, |

* ¢ /66 not been found in a vertical position, head on top, it is  Points of the blade on which there was only a small quan-

tity of blood were light red; they presented, by contrast, a
dark brown color where blood was deposited in greater quan-
tity, If the portions of this blade, where a 1ayer of blood of
appreciable thickness is found are exposed to a temperature
of 25° 10 30°, they drop off in scales and leave the metal
rather shiny, In heating a portion of dried blood in a smail
glass tube, a volatile ammonia product is obtaineéd which
turns the color of litmus paper blue; the paper was arranged
on the upper part of the tube prior to heating, When a drop
of pure hydrochloric acid is placed on the dried blood stain,
the stain doesn’t yellow or disappear, nor does the iron be-
come shiny, as happens with a stain produced by lemon juice
or rust, In immersing the stained portion of the blade in
distilled water, reddish striations quickly appear, running
from top to bottom, and the coloring substance is soon found
gathered at the bottom of the liquid which remains un-
colored with the exception of its lower portion, If, at this
time, the blade is withdrawn, the stained parts, thus treated
with water, show whitish or slightly reddish white filaments,

s Y e S

* Translation of: “Du Sung, considéré sous le rapport de la médecine gale;
Memoire [u & 'Académic royale de Médecine”,
in Journal de Chimie Medieale de Pharmacie of dv Toxteologic 3 (8)
365 -374 (1827),
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These filaments, formed by the fibrin of blood, could very
well not be perceptible if the stain being operated on is of
small thickness. The aqueous liquid from which the iron
blade was withdrawn was shaken in a glass tube, and ac-
quired a rose or red color, according to whether it involved
a greater or less amount of coloring substance, It enjoyed
remarkable properties; it doesn’t reestablish the color of lit-
mus paper reddened by acid; chlorine used in small amount
colors it green without precipitation. If more is added, it
discolors the solution without making it lose its trans-
parency, but soon after, it colors the solution opaline, and
finishes by forming a deposit of white flakes, Ammonia
doesn’t visibly change the color, whereas it alters several red
vegetable colors, like cochineal, Brazil wood, etc.; nitric acid
gives rise o a greyish-white precipitate and the solution is
almost discolored. Concentrated sulfuric acid gives rise to a
similar precipitate only when used in rather large quantity;
potassium ferrocyanide doesn't trouble it in any way; aque-
ous solution of gall nut provokes a precipitute of the same
nuance as that of the liquid, The Jliquid discolors after
filtration, or at least only conserves the yellowish color of
dilute gall nut. Submitted to heat, the liquid of which we are
speaking coagulates, unless it is very diluted in water, where
it simply becomes opaline at first and only coagulates when
a notable quantity of water is evaporated by boiling.

If, instead of withdrawing the iron blade stained with
blood at the moment when the liquid is colored red in its
lower part, it is left for several hours in water, in contact with
air, the iron passes into the state of reddish-yellow trioxide,
which remains in great part suspended in solution and im-
parts a yellowish tint to it, Another part of the trioxide, in
depositing, mixes with the red coloring substance occupying
the bottom of the container and alters the color; but filtration
suffices to separate all the trioxide, and the solution then
passes to clear, colored in light rose, deep red, or red and
shares all the properties which we have just assigned to water
colored by blood. If the water in which the stained instru-
ment was immersed contains only a small amount of coloring
substance, or, in other terms, if the stain was not very sensi-
tive, the solution will be troubled once again by gall nut or
nitric acid,

Characteristics of the Stain Formed by
Lemon Juice (Iron citrate)

When lemon juice is deposited on an iron blade exposed to
the air, iron citrate of a reddish-brown, which is possible at
first glance to confuse with dried blood, quickly forms. A
man was recently suspected of having murdered another,
Found on his chimney was a knife which appeared blood
stained. This new burden seemed to overcome the accused;
then it was learned at the laboratory of the Faculty that
these presumed blood stains were only iron citrate produced
by the simultancous action of air and citric acid on a knile
that wasn't wiped when, several days beforehand, it was used
to cut a lemon, The points of the iron blade on which there

was only 4 small amount of lemon juice were a yellowish red,
whereas they present a dark brown color similar to that of
dried blood when the juice was used in a stronger proportion.
In the latter case, the stain scales, the iron citrate detaches
and leaves the metal shiny when the temperature rises to 25°
or 30°. If a portion of this citrate is heated in a small glass
tube, a volatile acid product is obtained; also, litmus paper
placed at the upper part of the tube, and moistened before-
hand, quickly turns red. In placing a drop of pure hydro-
chloric acid on the stain we are discussing, the liquid yellows
and the iron becomes shiny in the same instant; iron hydro-
chlorate is formed. Also, distilled water with which the stain
is washed, after treatment with hydrochloric acid, lurnishes
a precipitate with potassium ferrocyanide and gall nut simi-
lar to that produced with a saline solution of iron, In im-
mersing the stained portion of the blade in distilled water,
the iron citrate quickly dissolves and colors the liquid yellow.
This solution reddens litmus paper, gives a more or less dark
violet precipitate with gall nut, a green or red one with alkali,
according to whether the iron is in the state of dioxide or
trioxide, and a blue one with potassium ferrocyanide, Some-
times, to attain this last hue, it is necessary to add a little
chlorine.

Characteristics of Rust Stain
(Iron trioxide subcarbonate)

The color of this stain is yellowish-red, ochre yellow, or
red. Exposed to a temperature of 25° to 30°, the blade thus
rusted does not scale, as happened with stains of blood and
lemon. Heated in a glass tube, rust gives off ammonia, as was
demonstrated by Vauquelin and Chevallier; also, reddened
litmus paper, placed on. the upper part of the tube in which
the experiment was being done, turned blue, A drop of pure
hydrochloric acid pluced on the rust turned yellow in an
instant; the stain unrusted, and in diluting the acid with
distilled water, a yellowish solution behaving like iron salts
toward reagents is obtained. Put in distilled water, the rust
is not dissolved at all; however, it detaches and remains
suspended in part in the water, in part at the bottom of the
container; the solution yellows because of the rust in suspen-
sion, but it suffices to filter it to decolorize it, which never hap-
pens with aniron blade stained with blood or iron citrate, This
filtered solution, holding no iron in solution, when examined
a few hours after the beginning of the experiment, does not
becomeclouded by alkali, gall nut, or potassium ferrocyanide.

Fabric Stained by Blood

IT the layer of blood is of a certain thickness, and the stain
is formed by all the materials of blood with the exception of
water, a portion of the fabric stained in red brown is cut out
and immersed in distilled water, The coloring substance of
blood detaches soon after, traverses the liquid from top to
bottom in the form of red striations, and gathers at the
bottom of the container, whereas the supernatant water is
scarcely colored, At the end of a few hours, when the col-
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oring sustance is dissolved, at least the greater parts of it, in
place of the stain will be found fibrin of blood, in the form
of soft matter of a greyish or a rose white which is easily
removed by a finger nail. The more this layer was whitened
by the water and the browner the fabric on *hich the blood
was applied, the more apparent will the layer be at first
glance. In the case where it is of a hue too dark to be
recognized, the cloth is immersed once again in pure distilled
water for a few hours, to remove another portion of coloring
matter, The solution, at the bottom of which is found gath-
ered this material, is shaken in a glass tube, and shows a
reddish color, behaving with heat, acids, chlorine and other
reagents as we have already described in our presentation of
an iron blade stained with blood.

IT the stain, instead of presenting a notable thickness, is
the result of simple absorption by the material, as happens
when parts of the linen surrcunding the portions on which
the blood had been applied, are examined, or if it comes from
other blood stains which were scrubbed or washed after
drying, it will be impossible to confirm the presence of fibrin,
for this does not exist in stains resulting from absorption and
would have been detached in the case of rubbing or washing,
One is limited then to separating the coloring matter by
distilled water. The solution is subjected to the same pro-
cedures as in the preceding case, and if it has the character-
istics already presented, the stain can be aflirmed as being
formed by the coloring matter of blood, provided that none
of the substances with the property of coloring the water red
or rose (cochineul, Brazil wood, cartham, madder-wort) fur-
nish a liquid behaving with heat, and all the aforementioned
reagents, like aqueous solution of blood.

The preceding experiments were done in turn with human
blood and with the blood of beef, sheep, dog and pigeon.

It will not be useless, in ending this work, to note succes-
sively the manner in which the major red coloring substances

Identification of Blood

behave with the reagents which we said must be used to
identify the coloring principle of blood.

Cochineal. A solution of dilute cochineal is the color of red
currant, Ammonia changes it to violet without clouding it.
Solution of gall nut doesn't give a precipitate. Sulfuric acid
and nitric acid, far from giving a precipitate, render it more
transparent and give it a scarlet color. Potassium fziro-
cyanide does not cloud it, but darkens-the color a bit. Chlo-
rine completely discolors it without turning it green or giving
a precipitate. If the solution of cochineal were concentrated,
chlorine would yellow it and after a certain time produce an
abundant flocculent, yellowish deposit.

Brazilwood. Diluted with water, the solution of Brazil-
wood is an orange red. Ammonia renders it violet without
clouding it; gall nut gives no precipitate. Sulfuric and nitric
acids change it to a fallow yellow, without making it lose its
transparency. Potassium ferrocyanide darkens the color a
bit. Chlorine does not cloud it, and changes it to yellow
without a change to green,

Red substance of madder-wort dissolved in alcohol,
When diluted with water, its color is analogous to that of the
coloring substance of blood. Ammonia deepens the color,
Solution of gall nut does not trouble it. Sulfuric and nitric
acids yellow it and render it cloudy, Chlorine yellows it first,
then changes it to green, and finishes by discoloring it with-
out the solution even becoming opaline. It is scen by these
experiments that if this substance resembles the coloring
principle of blood in some aspects, it nevertheless differs
enough so that they cannot be confused.

Red substance of cartham, 1t is yellowish when diluted in
water, Ammonia deepens the color, Solution of gall nut gives
a yellow precipitate, Sulfuric and nitric acid cloud it without
changing its color. Chlorine discolors it right away without
rendering it opaline,

n
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Blood Considered from the Medico-Legal Viewpoint*
M. J. B. Orfila

It is noted in the Journal de Chimie Médicale of last
August “‘that on the occasion of a memoire of Orfila, Mon-
sieur Dulong observed that one of the most marked charac-
teristics of blood stains, even if very old, is the form of blood
cells seen by the microscope; it permits, in addition,
differentiation of blood of different classes of animals: dried
mammalian blood cells look like a white disc surrounded by
a red circle, whereas in the blood of birds the white disc is
surrounded by an elliptic globule. This mode of examination
is that much more valuable since it requires minimum quan-
tities for its use and it doesn’t deprive the substance of any
material used in the application of analytical procedures”.
[Compte rendu de la seance de la Societe philomatique du
14 July').

Such a positive assertion, uttered by a scientist of this
caliber, must leave no doubt as to the possibility of recog-
nizing in every case, and with facility, not only if a stain is
formed by blood, but again, in certain circumstances, to
which class of animals the blood producing it belongs, We
don't think that the problem is as easy to resolve by micro-
scope, based on the lacts we have observed with the greatest
care, and which have been verified by Lebaillif, whose ability
and experience no one will contest in any area of
microscopical investigation.

1. Dried human blood on a glass slide. This blood came
from a fingerprint; it had been diluted with about an equal
weight of water and placed on the glass slide, where it dried
out eight years ago. A very large number of perfectly spher-
ical cells, transparent in the center, is seen; many of them
were grouped together, forming an aggregate, which didn’t
hinder distinguishing them clearly. In examining a drop of
the same blood, but thicker, with the same microscope it was
impossible to perceive any distinet blood cells.

2, Human blood dried on cloth, Human blood was depos-
ited on a piece of cloth as it poured from the vein, Four
months later, a strip of this cloth, stained by a considerable
quantity of blood, was left in water for an hour, until the
liguid was colored red. Two drops of this solution were
placed on a glass slide, at a certain distance rom each other,
and were examined after complete dessication,

The first drop, thick and wide. Perlectly spherical blood

¥ Translation ol "Suor le sang, considéré sous Je point de vue médico-Tégal™.
in Jawrnal de chinne modicale de pharmacie et de toxicologic 3 {9).
413 419 11X27)
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*In this same meeting Adophe Beongniart noted that bload of beef bad been
differentiated from human blood by microseope hy Monsieur Dumis in
d medico-legal case .. Bropgniart probably confused this fact with
anuther, since Dumas sind he knew nothing about if.
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cells, transparent in their center, can be seen at many points,
In another area, there are, in addition, those whose form is
not easy to determine; finally, elsewhere are perceived those
which are round and others which are elliptical.

The second drop, small, not very wide, It is impossible to
find any blood cells in the center of this drop; irregular
bodies from the cloth on which blood deposited can be seen,
In another part near the center two transparent, rather volu-
minous spherical blood cells can be seen, along with many
others equally transparent and much smaller, one form /ess
regular, difficult to determine, and others which are some-
what elongated.

3. Human blood dried on cloth, diluted in water, and
viewed in the microscope before dessication. A portion of the
blood which had been used in the preceding experiment was
placed on a glass slide after dilution in water and examined
while still liquid. A very large number of small, transparent,
ovoid and spherical corpuscles were seen, In another part, it
was difficult to recognize perfectly spherical corpuscles, A
portion of the same drop which had been deposited on the
glass slide, such that there was but a slight layer of blood,
showed transparent, elliptical corpuscles; others spherical,
but smaller in number; others were of an irregular form, and
several were elongated, opaque bodies, undoubtedly coming
from wool, dust and other refuse soiling the fabric.,

4, Pigeon blood dried for six days on cotton linen. A por-
tion of this linen containing all the substances of blood was
left in a small amount of water until it was sufficiently col-
ored, Three drops of this solution were desposited on a glass
slide and were examined after complete dessication,

First drop, rather thick. In the center are some smali,
transparent, irregular bodies; between the center and pe-
riphery there are elliptical, square, spherical and triangular
bodies and, in addition, there are opague particles of bluck,
which are square, trinngular, cte; at the periphery, the mass
is cracked from the dessication and colored in a more intense
red and no transparent blood cells can be seen,

Second drop, much less thick, Only some opague, cllip-
tical, square and spherical corpuscles, which are not red
blood cells, are perceived in the center, At the periphery can
be seen u perfectly spherieal, transparent blood cell, another
elliptical, and several opaque corpuscles of different forms,

Third drop, very thick. The center presents several frans-
parent corpuscles, of irregular form, and others triangular,
trapezoidal, etey there are also opaque particles of varied
forms. In &t point near the central part there is an agglomer-
ation of transparent corpuscles, whose form is not easily
identifiable. Finally, there are neither blood cells nor cor-
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puscles near the periphery, where the mass is cracked and
deeply colored red.

5. Pigeon blood dried on cloth, diluted in water; and seen
under the microscope before dessication. A portion of the
blood which had been used in the preceding experiment was
deposited on u glass slide after being diluted with water and
examined while still liquid. A piece of elongated, opaque
cotton is seen to which a multitude of transparent corpuscles
of different forms seem to adhere. At another point in the
drop, blood cells are seen in rather a great number, elliptical
for the most part and isolated; others which appear Lo have
the same form are agglomerated. Elsewhere can be dis-
tinguished two perfectly spherical, transparent blood cells,
comparable in every way to those of human blood, and
beside them are three more which are elliptical,

6. Pigeon blood dried on cotton cloth for six days and
containing only the coloring matter. A portion of this cloth,
adjacent to the area where the blood had been deposited, and
centaining no solid parts, was treated with water, as pre-
viously, When the solution was sufliciently colored, it was
placed on a glass slide and examined after dessication.

First drop, In its center are seen a considerable quantity
of dendrites and a few rounded and fringed corpuscles, The
periphery presents no foreign bodies and a yellowish-red
hue, Second drop. With regard to the periphery, there is
absolutely no difference between the two drops; as for the
center many dendritie crystals and no rounded corpuscles at
all. In the third drop numerous ramifications analogous to
the preceding and some Tringed, irregular corpuseles, appar-
ently elements of erystallization, are seen; along with these
are other corpuscles, more rounded, but so tenuous that the
form can't be exactly determined; and other corpuscles, of a
spheroidal form, very transparent at their center, which have
a smaller dinmeter than human blood eells, of which we had
first been speaking, bur of just abour the same form,

It results from the preceding, and from other facts which
we will pass over without reference, 1) that, granting that
the blood contains 1 multitude of blood cells serving to char-
acterize it, it is sometimes impossible to determine the pres-
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ence of these blood cells in blood dried on a glass slide, and
even more so on fabric, either because the drop of blood is
too thick, or because it contains only the coloring matter
(cf\ section 6 above), or any other reason; 2) that though it is
true, in general, that mammalian blood cells are circular,
while those of birds and cold-blooded* animals are elliptical,
it is no less certain that in a matter of blood defached from
cloth, elliptical blood cells can be perceived in mammalian
blood, and spherical blood cells, as well as triangular,
square, etc, corpuscles in the blood of birds, probably
resulting from an atom of dust or of the material of the fabric
which unites with the blood. 1t is easy to imagine that a blood
cell which had been spherical when seen alone, presents
another form when coupled to a foreign corpuscle,

Let us add that it appears, from numerous observations
done by Hewson, that in animals in which are found the very
representative elliptical corpuscles after a certain time of
life, only circular blood cells are found when they are very
young (Hewsoni opera omnia, Tabula prima, Lugduni Bat-
avorium, an 1785). And isn’t it well known, moreover, how
difficult it is to do good microscopical observations when
not accustomed to them? These diverse considerations lead
us to attach less importance to these observations than was
believed necessary for resolution of the problems engaging
our attention, and to prefer the chemical characteristics we
discussed in our memoir on blood,

To justily this conclusion, we feel it necessary to point out
that after examination of human blood und pigeon blood
detached from fabrics, during several sessions and with
several repetitions with excellent microscopes, not only was
it difticult to distinguish one from the other, but even some-
times to recognize that it was blood. Let us now consider the
quandary in which a physician, who hasn't devoted himsell
to microscopical research, would find himselt, It might be
said that we started off wrong, that we haven't fulfilled all
the conditions. Very well! But we then request, in our turn,
that these diverse conditions, and especially the numerous
sources of error which can be committed, be indicated.

* paikilothermic,
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New Memoir on Biood Considered in a
Medico-legal Context’?

M. J. B. Orfila

At the meeting of the 15 of this month, the section of
medicine heard the reading of a memoir of Raspail, having
as its objective to prove that neither the microscope nor
chemical experiments can identify blood stains. This memoir
was addressed to the Royal Academy of Medicine by the
author, as he claims in the covering letter, only because six
months before I spoke to this association on the same subject
and concluded, on the contrary, that it was possible to
confirm the presence of these stains. Raspail, aware of the
importance of the question he was treating, thought it not
appropriate to leave any longer in error the numerous
French and foreign physicians and pharmacists, who could
have accepted my work as a guide. Nor did he economize
any means for attaining the proposed goal: not only did he
create out of whole cloth blood, which according to him
shared all the characteristics I had allotted to human blood,
but he also gave the prospect of the possibility of discovering
someday at least twenty substances enjoying the same prop-
erties. He went further; he claimed that it was only up 10 a
certain point, and not in an absolute way, as I have said, that
human blood can be distinguished from iron citrate and iron
trioxide, madder-wort, Brazil wood, cocchineal, earthame,
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science conserved a slight memory of my work. The section
easily felt that it is scarcely permitted me to keep silent in
those circumstances; and more so since I am certain that,
since the publication of my memair, it has been concluded
more than once before the courts of the kingdom that certain
stains have been formed by blood because they presented the
characteristics 1 had indicated. I will approach this question
frankly.

The memoir of Raspait is composed of two distinct parts,
one with chemical experiments as their objective, and the
other, observations by microscope. | will say first, relative to
the latter, that I won’t bother with it, since it is in no way
contradictory to what I had advanced. [ will only recall to
Raspail, and to the section, that I read on last August 21, in
this context, a note in which I already established the
insufficiency of the microscope in identification of blood-
stains on fabric. (See the Journal de Chimie Médicale, issue
of September, 1827).

Raspail's chemical experiments tend to establish: 1) the

* Translation ol *Mouveas Memoire Sur le Sung, considéré sous la rapport
médicn-légal™.
in Jowrnal de chimie médicale de pharmacie et de toxicologie 4 3%
105 117 (1828},

*Read at the Roval Academy of Medicine January 2%, 1828,

existence of a red substance into which stains similar to those
of blood can be made; 2) that no one can be assured that, one
day, twenty substances capable of putling in error the re-
agents which I recommended for the identification of blood
won't be discovered. Let's examine each of these points,

A. There exists a red substance with which stains similar
to those of blood can be made. This substance is none other
than eggwhite of hen left for a few hours ina canvas sack
filled with powdered madder-wort, slightly moistened with
water; the mixture is then exposed to a temperature of 25 to
30 degrees centigrade to dry it, and to give it the appearance
of a red stain.

1 don’t doubt that Raspail borrowed from my first memoir
on blood the idea for preparing such a substance: * When this
substance is diluted with water its color is analogous to that
of the coloring substance of blood. Ammonia deepens this
color; a solution of gall-nut doesn't cloud the solution; sul-
furic or nitric acid yellow it and render it a bit cloudy;
chlorine yellows it first, then turns it green, and finishes by
discoloring it, without it becoming even opaline, It is seen by
these experiments that this substance resembles, in some of
its aspects, the coloring principle of blood; it differs enough,
however, so as not to be confused with it” (Journal de
Chimie Médicale, issue of August, 1827),

But it is of little consequence to science that a discovery
was realized here or further on; what is of concern is to find
out whether the enunciation of a new fact is true or false. In
this case, there is no doubt, Raspail is wrong,

Let someone repeat the experiment, as he recommends in
his memoir, with a whole egg white and some madder-wort,
without the addition of water, or after dilution of the epg-
white in three or four times its volume of water; it is left in
contact with the madder-wort for a few hours. A substance
is obtained which, dried at 252 or 30° centigrade, presents
a red color, whose properties [ am going to compare to dried

blood.

Physical properties. To distinguish these two substances,
one can, in the extreme, benefit from the differences in color
and transparency existing between blood and the completely
dried mixture of albumin and madder-wort, In effect, the
hue of this last mixture will never be the same as that of
blood, and it can happen, when too little madder-wort is
used, that it is so different it becomes useless to turn to other
characteristics, But 1 willingly acknowledge that these phys-
ical properties arc insufficient for establishing this dis-
tinction when the artificial mixture is strongly colored; this
will not hold for chemical characteristics,
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Chemical properties. In comparatively treating these two
materials with cold distilled water, blood releases its coloring
matter to the water and leaves fibrin in the form of more or
less colored filaments, depending on how well they were
washed; but in #o case does this fibrin dissolve in the liquid.
The mixture of dried eggwhite and madder-worl, on the
contrary, treated in the same manner, releases both coloring
matier and albumin to the water, considering that, alter
dessication at 25 or 30 degrees centigrade, this is very solu-
ble in this cold liquid, u fact which certainly must have
escaped Raspail. | will say, however, that if the egg white has
not been diluted with water and was filtered before drying,
cold water does not completely dissolve the red stain and that
there remain some light filaments, which are only released
corpuscles seen swimming in the liquid when egg white is
shaken in three or four parts water. But it is impossible to be
mistaken; the amount of undissolved substance is scarcely
discernibie, unlike a bloodstain treated with water, More-
over, it is easy 1o recognize the filaments of egg white.

The aqueous solution coming from the action of water on
the stains of the two substances presents the following
differences:

1) It is orunge-red when colored by madder-wort,
whereas in the other case, it is brown-red.

2) Heated in a glass tube just to boiling, it coagulates or
only becomes opaline, depending on the content of albumin;
but if it comes from a mixture of madder-wort and egg
white, it furnishes a rose-yellow or red liquid and « roseate
coagulum, a part of whose color can be removed by washing
with water, Whereas, blood gives a liquid and a coagulum of
a greenish-grey without the lightest irace of a red hue. This
greenish-grey coagulum can be rapidly dissolved with potas-
sium and the liquid then acquires a red-brown color when
seen by relraction, This important difference is known by
every chemist and even by the worker dyers using madder-
wort; and 1 was astonished to see Raspail was unfamiliar
with it, There's more: i the mixture of madder-wort and egg
white were to lose its red color by boiling, as does blood, the
operation bearing the name “madder-worting™ would not
exist. Indeed, in dye workshops, when dyeing cotton ved,
isn't 400 pints of water boiled with fifty pounds of madder-
wort and just about as much beef blood!? If, in coagulating,
albumin of blood caused madder-wort to lose its red color,
there would be no possibility of tinting in this color, Besides,
I can assert that, having boiled a mixture of beel blood and
decoction of madder-wort, the solution conserves. its red
color, instead of the greenish-gray color which cougulated
blood presents.

3) Nitric and sulfuric acids coagulate solution coming
from blood; the clot is rose-grey and the supernatant, when
left to deposit, is uncolored and a bit cloudy, The liquid
mixture of albumin and madder-wort, treated by these acids,

1See the Elements of the Art of Dyeing by Berthollet, Vol, 2, page 158,
1791 edition; and Elementary Course in Dyeing, by Vitalis, page 324,
1827 edition.
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also coagulates, but the clot is straw-yellow and the super-
natant is yellowish.

4) Solution of gall nui, made in the cold, coagulates the
blood in rose-grey, whereas the alleged blood gives a
yellowish-white precipitate.

5) Solutions of alum and stannic chloride only dilute the
color of blood, without changing it. On the contrary, the
mixture of albumin and madder-wort is yellowed by these
solutions.

6) Concentrated alcohol gives rise to a meat-red coagu-
lum at the end of a few hours, unless the solution of blood is
too dilute. The filtered liquid is completely uncolored,
whereas alcohol and the alleged blood give a rose coagulum,
and a solution which, when filtered, is lallow bordering on
rose.

7) Ammonia doesn't alter, or scarcely alters the color of
blood, whereas that of a mixture of albumin and madder-
wort changes appreciably toward violet.

8) Let us add that pure, concentrated hydrochloric acid
does not yellow the bloodstain, but it browns the color more;
the solid mixture of albumin and madder-wort, on thé con-
trary, passes gradually to yellow by the action of hydro-
chloric acid, such that 20 to 25 minutes are sufficient for this
hue to be very evident?,

Will there be objection; by any chance, that the two solu-
tions of which I've been speuking up to now present such
clear cut differences only because they were not very dilute,
and that the contrary would certainly be observed in exam-
ining very small stains? 1 would reply that in comparatively
treating a bloodstain and a colored albumin stain with 16
grains of water, each stain weighing one-fifth of a gram, all
the preceding indicated phenomena take place, and the char-
acteristics are so cleurcut that there is no doubt that a
fifteenth of a grain of dried blood dissolved in 10 grains of
water can be identified,

After all these facts, so positive, how can it be that Raspail
claimed that a mixture of albumin and madder-wort cannot
be distinguished Trom blood? How is it he was not aware
that, in the interest of humanity, to use his expression, |
would seek to give the greatest publicity to his so-called
discovery and that, at this very time, facts incapable of sus-
taining the most superficial examination ure perhaps being
verified everywhere? Here, 1 believe, is the most plausible
explanation of this inconceivable conduct of Raspail; he saw
that heat, sulfuric and nitric acids, and solution of gall nut
coagulate a mixture of albumin and madder-wort, and be-
cause these reagents also coagulate blood, he concluded they
were identicall!! A strange way to reason: it would be nec-
essary to conclude that iron and mercury salts are also

1t is useless to reeall that in medico-fegal research relative to bloadstains,
it must never be forgotten to treat the red solution with ghloride and with
potassium ferroeyanide, as 1 pointed out in my fiest Memoir. 11 haven't
discussed jt here, it is beguuse | wanted to mention only those reagents
which can serve fo distinguish blood from the substance prepared by
Raspail and, in effeet, ehlorine and potassivm ferroeyanide behave with
this substanee wlmaost Hke they do with bload,
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identical because both are precipitated by hydrosulfates,
potassium, sodium, ammonia, potassium ferrocyanide, etc.
Certainly not. And just as it suffices te examine the color of
the different precipitates to distinguish iron salts from mer-
cury salts, blood can likewise be distinguished from albumin,
colored by madder-wort, for the four above-mentioned re-
agents give rise to coagula of different colors, and the super-
natant liquids are also differently colored.

B. The first proposition advanced by Raspail having bzen
completely refuted, I pass to the second, which is: Vo one can
be assured that one day twenty substances will be discov-
ered capable of placing in error the reagents used by Orfila
to identify blood. “*In organic chemistry, where almost all is
in chaos, or almost all is mystery”, said Raspail, *whe would
dare to assure me that twenty substances won’t be en-
countered capable of plucing my reagents in error by the
versatility of their characters and the delicacy of their com-
binations?”” (the Memoir cited). It is easy to see how difficult
it is, when led into in the realm of possibilities, to assert
nothing beforehand. 1 strongly doubt, however, that uny
such results will accur: And [ sincerely urge Raspail, in the
interest of legal medicine, to seek the compositions he fore-
tells, When he has lound them, I will agree with him: Blood
cannot be identified by chemical means. In waiting, I affirm,
the contrary.

I would be at fault if I didn't take this opportunity to point
out the importance of the last question raised by Raspail,
Legal medicine offers little else of such great interest,

[Section dealing with
translated .

poisons and toxicology not

I will end this memoir, already too long, with the following
conclusions;

_ 1) In claiming that bloodstains on fabric cannot be
identified by microscope, Raspail was in accord with the
truth, as | had demonstrated before he did,

2) In denouncing chemicul experiments as insuflicient for
identifying these same stains, and notably to distinguish
them from stains produced by a mixture of albumin and
madder-wort, Ruspail has committed one of the most griev-
ous of errors.

3) In presenting this new proposition, that a substance
cannot be confirmed us blood because several substances

resembling it might later be discovered, Raspail establishes
a medico-legal principle it would be dangerous to adopt and
which is even rejected by a healthy logic.

I recall to the section that at the last meeting, I urgently
requested it to name a committee charged with reporting on
the memoir of Raspail; I also asked to be admitted before
this committee to. prove to it the inaccuracy of the results
proposed by the author of the memoir. I again demand a
favor which the Academy will undoubtedly be eager to ac-
cord me: that Raspail be invited to assist at the work of the
commission and that the experiments be done with materials
prepared by himself.

I-cannot urge too much that those physicians and pharma-
cists, most often called before the courts to judge questions
of legal medicine, repeat the experiments of Raspail and
compare his would-be blood with real blood. They cannot
fail to recognize with me not only that there exist the
differences between the two substances 1 have just pointed
out in this work, but also that it is easy to distinguish them
in considering only those characteristics I had already
pointed out in the memoir read to the Academy in July,
1827. I discussed the action .of water and of hydrochloric
acid on solid blood and that of heat, sulfuric and nitric acids,
ammonia and aqueous solution of gall nut on aqueous solu-
tion of blood. All one need do is to look to be ce rvinced that
these varied reagents act otherwise on blood than on the
mixture of albumin and madder-wort, Moreaver, 1t doesn’t
appear that our famous Vauquelin is disposed toward adopt-
ing the new ideas of Raspail; for, having been called upon,
together with Barruel, on February 4 of this year, to deter-
mine if stains on a hat, smock, pants and shoe were produced
by blood or not, he replied in the affirmative, as can be
assured in reading the report he addressed to Sir Vanin de
Courville, the examining magistrate, Vauquelin was ac-
quainted with the experiments Raspail had read to the Soci-
ety one month before. Even more remarkable, is precisely
the fact that the conclusion of Vauquelin and Barruel was
affirmative only because the material which they examined
had the characteristics | had allotted to blood in my first

“memoir®, Will Raspail respond, by any chance, that the

illustrious chemist which Europe has placed in the first order
of analysts, and whom the courts have so often consulted, has
not understood the question?!!!

' Vauquelin limited himself to confirming the physical properties of stains,
to treat them with water, and to submitting the aqueous solution to heat,
chlorine and gall nut, (See the report already cited),
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Bloodstains. A Medico-legal Repert*
M. J. B. Orfila, J.-P. Barruel and J. B. A. Chevallier

We, the undersigned, ... charged by the writ of Mr.
Gaschon, examining magistrate of the court of first instance
of the department of the Seine on the days of July Ist and
5th, 1834, as a consequence of the rogatory commission of
June 22, 1834, exccuted by Mr. de Saisseval, examining
magistrate of the Chateau-Thierry district in the afTair con-
ducted against men named Jean-Baptiste Boileau, Alex-
andre Boileau, Jean-Louis Boileau, and Victor Darez, all
four accused of voluntary homicide committed in collusion,
the 2nd of the said month of June, on the person of
Mr. Hochet, a rural constable, with proceeding with the
examination of garments and objects attached to this roga-
tory commission and with the operations necessary to re-
spond to the following questions as much as possible:

First question. Is it possible to determine if the blood
mixed with earth, seized in the woods of Mesnil, is human
blood, if it is from the same man as the blood found on the
clothing of Hochet, on the clothing of Jean-Baptiste Boileau
and on that of Victor Darez?

Second question. Is it possible to determine if the traces
noted on the clothing of Jean-Baptiste Boileau, are traces of
blood: if this blood, in the case of an affirmative finding, is
blood of man or the blood of hare; if it is from the same man
as that found on the clothing of Hochet and that mixed with
earth from the woods of Mesnil; and, finally, if these blood
stains have been on the clothing of Jean Baptiste Boileau for
about three weeks or four months or even more?

Third question. Is it possible to determine if stains noted
on the clothing of Darez arc bloodstains and if this blood, in
the case of the affirmative finding, is the blood of man or the
blood of sheep; if it is from the sume man as that found on
the clothing of Hochet and as that found mixed with the
earth of Mesnil and, finally, if these blood stains have been
on the clothing of Victor Darez for three weeks or for five
weeks?

Fourth question. Is it possible to determine il traces noted
on a picce of blue cloth, found near the place where the carth
of the woods of Mesnil was taken are blood stains; and il in
the affirmative, if this blood is from the same man as that
existing on the clothing of Hochet, on that of Jean-Baptiste
Boileau, on that of Victor Darez and in the carth from the
woods of Mesnil?

To conform to the requirements of the writ, the experts
met at the chemical laboratory of the Faculty of Medicine,
Monday the 7th of July at nine o’clock in the morning to be

* Trunslution of: *Tuches de Sang. Rupport Médico-légnl™.
in dnnales d'Hygiéne Publique et de Médeeine Liigale 145 349-370
(1835).

sworn by Lafontaine, police commissioner attached to the
office of judicial deleg tions, and to faithfully fulfill the mis-
sion confided to them.

The oath taken, the objects designated by the rogatory
commission of Mr. de Saisseval were turned