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KARL LANDSTEINER

June 14,1868-June 26,1943

BY MICHAEL HEIDELBERGER

THE TIME is PAST when one man can know all of science.
Karl Landsteiner was one of the last possessed of the tre-

mendous intellect that could comprehend and, better still, use
practically all of the scientific knowledge of his time. He had
been classified as a pathologist, but he studied organic chemistry
with Bamberger, Hantzsch, and Emil Fischer and used his mas-
tery of it to lay the groundwork of the chemical basis of im-
munological specificity, and he later read Max Planck's Quan-
tum Theory and assimilated that, too.

Karl Landsteiner was born in or near Vienna on June 14,
1868, eleven years after the marriage of his parents, Fanny Hess
and Dr. (of laws) Leopold Landsteiner, a well-known Austrian
journalist and editor. When Karl was six his father died and
some years later mother and son left the Jewish faith and
became Roman Catholics. Karl's schooling began at the age of
five and in later years he was always well up in the top half of
his class. Entering medical school in 1885, he soon began ex-
perimental work in chemistry under the guidance of Ernst Lud-
wig, who was said to have been one of the most inspiring
teachers of his time. In 1891 Landsteiner was awarded the degree
of "Doktor der gesamten Heilkunde," surely a comprehensive
title for a young man who had not quite reached his twenty-
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third birthday. In the same year he functioned in the clinic of
the University Hospital in Vienna and began several years of
advanced study and research in organic chemistry under Emil
Fischer in Wiirzburg, Eugen von Bamberger in Munich, and
Arthur Hantzsch and Roland Scholl in Zurich. Not only were
the results published in papers with three of these outstanding
men, but the knowledge of organic chemistry and the feeling
for it gained in these years guided Landsteiner through his
entire career, as we shall see.

Until his twenty-seventh year Landsteiner also served in the
University's first surgical clinic. On January 1, 1896, he was
appointed assistant in the Institute of Hygiene of Professor Max
von Gruber, and there, in spite of crowded conditions, began
Landsteiner's interest in, and fundamental contributions to, im-
munology and serology. Nearly two years later he transferred
to the Pathological-Anatomical Institute of Professor Anton
Weichselbaum and worked there productively until the end of
1907. During this period he performed countless autopsies and
pathological examinations, managing nevertheless to carry on
far-ranging research on a variety of topics. This was published
in seventy-five papers, many of which were fundamental addi-
tions to medical knowledge.

As early as 1900 Landsteiner became convinced that the
hemagglutination of one blood by another was a physiological
phenomenon and not pathological, as had been thought. Fol-
lowing extensive tests on the red blood corpuscles and sera of
patients, colleagues, and himself, he developed the concept of
the three blood-groups A, B, and C (now known as O). Thus
began a revolution in the care and treatment of patients that
eventually robbed blood transfusions of their principal dangers
and ultimately won for Landsteiner the Nobel Prize in Medicine.

Shortly after his first publications on the subject Landsteiner
showed the value of blood grouping in the identification of
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bloodstains and in other medicolegal problems. However, there
was a lag of years in the impetus to the increased use of trans-
fusions of blood owing to the dangers and imperfect techniques
which had previously made the procedure hazardous. It was not
until 1907 that the first matching of bloods was carried out by
Dr. Reuben Ottenberg of Mt. Sinai Hospital, New York, nor
was the anticoagulant, sodium citrate, adopted until 1915. The
principal problem today is to find enough donors for the rivers
of human blood transfused. Studies on the chemistry of the
blood-group substances have kept pace with the development
of serological refinements and knowledge, and Landsteiner
would certainly have rejoiced at the present state of the vast
chapter of medicine and biochemistry for which he wrote the
preface and laid down the fundamentals.

Other important discoveries were made by Landsteiner and
his co-workers during his years in Weichselbaum's institute and
these were mentioned in his "Habilitations" request for the
"Venia legendi" or right to lecture. Independently of Jules Bor-
det, he showed that injection of foreign red blood cells into an
animal gave rise to hemolysins and hemagglutinins. During this
period, also, he discovered, with Donath, cold agglutinins, and
so cleared up the mechanism of paroxysmal hemoglobinuria. He
was also among the first, if not actually the first, to dissociate
the products of the interaction of antigens and antibodies and
so to prepare partially purified antibodies. He was the first to use
the technique of dark-field microscopy for the identification and
study of the spirochetes of syphilis, the first to show that the
Bordet-Wassermann test for syphilis could be carried out effi-
ciently with "antigens" extracted from organs of normal ani-
mals as well as from syphilitic tissues, and the first to transmit
syphilis to monkeys.

On January 1, 1908, Landsteiner became chief of pathology
at the Wilhelmina Hospital in Vienna. During the same year, he
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and E. Popper succeeded in transmitting poliomyelitis to mon-
keys and stated that the disease was apparently caused by a virus,
thus laying the foundation for the further research that has
resulted in the virtual elimination of this scourge. In 1911 Land-
steiner received his first official recognition in an appointment
to the Medical Faculty of the University of Vienna as Adjunct
Professor without salary. During World War I he also served in
War Hospital No. 1 and, in recognition of his services, was
given the title of "Regierungsrat" in 1917. One year before, at
the age of forty-eight, he married Helene Wlasto, who was
twelve years his junior. A year later their only child, Ernst Karl,
now a practicing physician in Providence, Rhode Island, was
born.

At about this time, in spite of the difficulties caused by the
war, Landsteiner began the studies which laid the foundation
for the recognition of the chemical basis of immunological spe-
cificity. However, the lack of facilities for research, the civil
disorders in Vienna, and the financial difficulties in making ends
meet were so compelling that he transferred his activities to the
Netherlands, where he was appointed "Prosektor" in a small
Roman Catholic hospital at The Hague in 1919. The facilities
and living conditions immediately after the war were better
there than in Vienna, and while at The Hague Landsteiner be-
gan work on the immunology of hemoglobin and carried further
the initial studies with azoproteins, to which further reference
will be made. However, the uncertainties of his position made
him receptive to an offer of a membership at the Rockefeller
Institute in New York and this he decided to accept.

Karl Landsteiner and his wife and small son left their pleas-
ant little house at the seaside in Scheveningen in the spring of
1923 and emigrated to New York, where Dr. Simon Flexner,
Director of the then Rockefeller Institute for Medical Research,
had invited Landsteiner to full membership, the highest rank in
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the Institute. Dr. Peyton Rous tells how, when met at the ship
and asked what sort of living quarters he would need, Land-
steiner said: "A little cottage by the sea with a rose garden, such
as I had in Scheveningen . . . at about $50 a month." Needless
to say, the flat ultimately selected represented a drastic com-
promise, and life in the big city was so different that Landsteiner
often said that he wished he could lock his family in when he
went out to work in the morning. However, readjustments were
made and he became a citizen of the United States as soon as
the law allowed.

As a man of broad interests and knowledge, Landsteiner
was fascinated by the work his fellow-members were doing at the
Rockefeller Institute and immediately enlisted the help of some
of them in several joint projects. The longest-lasting of these
was the study of the heterogenetic hapten with P. A. Levene,
head of the biochemical division, but even this was broken off
eventually in a clash of temperaments. Landsteiner, mild-man-
nered and sensitive as he was, nevertheless became unmistakably
the "Herr Geheimrat" and absolute director in his laboratory
and always insisted on running crucial tests himself. Quite under-
standably, this did not go well with other "Geheimrats," and
experiments begun with Alexis Carrel and with James B. Mur-
phy were not carried to conclusion.

Before arriving in the United States, Landsteiner had pub-
lished several papers on the heterogenetic antigen, clarifying the
apparently contradictory data of earlier workers. He found that
an immunologically specific portion could be separated from the
complex, and that this material, which had the properties of a
lipid, did not by itself stimulate the formation of antibodies.
Landsteiner adopted the term "hapten" for such substances. The
heterogenetic hapten could, however, be converted into a com-
plete antigen by simple admixture with proteins such as pig
serum, itself a mixture, and this was considered a "Schlepper,"
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which "dragged" the hapten to the sites of formation of anti-
bodies.

At the time Landsteiner arrived at the Institute I had de-
veloped a method in D. D. Van Slyke's laboratory in the Hospi-
tal of the Rockefeller Institute for the isolation of large quanti-
ties of crystalline horse oxyhemoglobin with an unimpaired
capacity for release of, and combination with, oxygen. Land-
steiner had previously studied the immunological properties of
the hemoglobins of several species and he proposed that we in-
ject horse oxyhemoglobin into rabbits and determine whether
or not differences could be established between the oxyhemo-
globins of different animal species. Conflicting answers to this
question had been obtained by earlier workers. Landsteiner
had just read Max Planck's book on the quantum theory and
as a result suggested that, in addition to the serological tests,
we run parallel physicochemical estimations of the solubility
of each oxyhemoglobin in a saturated solution of the other. If
there were no difference between the oxyhemoglobins, and if
each were a single, pure substance, nothing more should dis-
solve. If, on the other hand, the oxyhemoglobins were chemi-
cally different, each should dissolve in a saturated solution of
the other as in water alone. Tests along these lines showed
clear differences between horse, dog, rat, and guinea pig
oxyhemoglobins, while the oxyhemoglobins of the horse and
donkey, two species which can be cross-bred, seemed identical
or isomorphous.

Early in this century Pauly had shown that diazotized aro-
matic amines could be coupled to proteins and that colored
products resulted in which the reaction had taken place mainly
with the tyrosine and histidine residues. Obermayer and Pick
used such azoproteins in attempts to alter the species specificity
of proteins, but it was Landsteiner who realized the full impli-
cations of this reaction for immunology, seeing in it a means
for modifying proteins in predictable ways by adding a great
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variety of simple substances which might influence the speci-
ficity of the native protein used.

The principal chemical reaction is:
Protein Protein

o»o
OH

o o o —
OH OH

Depending upon the relative proportions of diazotized aromatic
amine and protein, varying degrees of modification could be
induced. If, after injection of the yellow or orange azoderivative
into rabbits, a precipitate formed when antigen was added to the
animal's serum, it was necessary to determine whether this was
due to reaction with the hapten or added portion of the mole-
cule, or whether the precipitation was simply one due to the
carrier; that is, a protein-antiprotein interaction. Landsteiner
and his co-workers solved this difficulty by coupling the same
hapten to another protein unrelated to that injected and found
that the sera of some of the rabbits still precipitated with the new
antigen, showing that they had actually formed anti-hapten.
A further confirmation was that an excess of the aromatic amine
or its salt inhibited the precipitation, just as a large excess of
antigen usually shifts the precipitin reaction (antigen-antibody
precipitation) into a region of inhibition. In these ways it was
found possible to distinguish between an ortho-, meta-, or para-
substituent on the aromatic ring, particularly when the sub-
stituent was an acid group such as -COOH, -SO3H, or -AsO3H2.
All of this furnished a clear demonstration of the chemical
basis of immunological specificity.

Additional phases of this work followed the discovery by
Avery and myself that polysaccharides were the determinants of
type-specificity in pneumococci, and paralleled experiments of
Avery and Goebel showing that D-glucose and D-galactose and
even a- and /?-glucosides could be distinguished immunologi-
cally by means of antibodies elicited in rabbits by antigens
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prepared by coupling the diazotized para-aminophenyl glyco-
sides to proteins. Landsteiner and van der Scheer diazotized
the para-aminobenzoyl derivatives of D-, L-, and DL-phenyl-
aminoacetic acids and the amino-anilides of D-, L-, and meso-
tartaric acids, coupled these to proteins, and showed that each
stimulated the formation of distinctive antibodies. In this way
immunological differences could clearly be shown between D-
and L-isomers.

Landsteiner and van der Scheer also continued the former's
earlier studies on the chemical and enzymatic degradation of
proteins in an effort to solve the riddle of their specificities.
With Landsteiner's characteristic thoroughness, they also began
at the other end with peptides of known sequence. Glycylgly-
cine, leucylglycine, glycylleucine, and leucylleucine were at-
tached to proteins as haptens and it was found that the amino
acid at the carboxy-terminal end exerted the stronger effect on
specificity. With tri- and higher peptides of the same amino
acids the results were less definite.

At about this time F. E. Kendall and I had developed meth-
ods for the quantitative measurement of many precipitating
antibodies in units of weight. Landsteiner never made use of the
method, contenting himself with reporting the results as
+, H—|-, + H—K etc- Whenever the writer visited Landsteiner's
laboratory, Landsteiner would blushingly apologize for not us-
ing the new method, and it was necessary to assure him that for
his purposes a mass of quantitative data would add little to the
often sharp qualitative distinctions his results disclosed. Like
Jacques Loeb, who laid the foundations of modern protein
chemistry, Landsteiner confined himself to the simplest methods
capable of leading to an unequivocal conclusion and rightly
avoided more laborious analytical techniques when simple qual-
itative tests sufficed.

Another time, when Landsteiner was returning a visit, I
reached for a copy of his book to get it autographed and dis-
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covered that it was missing. "Someone has stolen your book,"
I said. "That is the greatest compliment I ever received," said
Landsteiner.

During the course of his epoch-making researches on the
chemical basis of immunological specificity, Landsteiner carried
forward two other major lines of work. One, with Philip Levine
and A. S. Wiener, dealt with the chemistry and immunology of
the blood-group factors. It added much to the knowledge of the
human blood-factors M and N and resulted in the discovery of
the Rh, or rhesus, factor, which many human beings share with
rhesus monkeys and which was later shown to be responsible for
the dreaded disease of infants, erythroblastosis fetalis. The blood-
group factors of other primates were also studied and compared
with those of the human species.

The second principal line of research, carried forward with
John L. Jacobs and Merrill W. Chase, concerned itself with
skin-sensitization and allergy. Simple chemical substances, such
as chlorodinitrobenzene, which was known to produce indus-
trial allergy, and picryl chloride, were shown to give rise to
specific sensitization in guinea pigs. Experiments with other
substances showed that only those capable of combining chemi-
cally with proteins could cause this effect, apparently reacting
with one or more proteins of the skin or other tissues to form
an antigen foreign to the animal. Similar principles were later
shown to apply in man.

During his last years Landsteiner formed a warm friendship
with Linus Pauling, and their discussions and arguments led
Pauling not only to apply his great talents to immunology but
also to contribute a chapter to the revised edition of Land-
steiner's book, The Specificity of Serological Reactions.

Landsteiner became an Emeritus Member of the Rockefeller
Institute in 1939, but continued working in his laboratory there
with undiminished ardor. Although a sensitive musician and
competent pianist, he gave up the piano in his later years. He
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was, moreover, greatly upset by the events of World War II and
was uneasy over the noise, the high incidence of crime, and the
hurried pace of life in a great city. Finally, his wife fell ill of
cancer, and her illness weighed heavily upon him. In the last
week of June 1943 he suffered a coronary obstruction and en-
tered the hospital of the Rockefeller Institute for treatment.
Therapy was unavailing, and there he died.

The honors conferred upon Landsteiner were numerous.
He was a member or honorary or foreign member, as the case
might be, of the National Academy of Sciences (to which he
was elected in 1932), the American Philosophical Society, the
American Society of Naturalists, the American Association of
Immunologists, Academie des Sciences of France, the New York
Academy of Medicine, the Pathological Society of Philadelphia
(as well as that of Great Britain and Ireland), the Royal Society
of London, the Royal Society of Medicine, the Medical Chirur-
gical Society of Edinburgh, la Societe Beige de Biologie, the
Royal Danish Academy of Sciences, die deutsche Akademie der
Naturforscher, l'Accademia Nazionale dei Lincei, the Royal
Swedish Academy of Sciences, and the Swedish Medical Society,
and was a Chevalier of the Legion d'Honneur. Landsteiner was
awarded the Paul Ehrlich Medal and the Nobel Prize in Medi-
cine in 1930, the Dutch Red Cross medal in 1933, and the Cam-
eron Prize in 1938, and was given the degree of Doctor of
Science, honoris causa, by the universities of Cambridge and
Chicago, and by Harvard University.

IN COMPILING this biographical memoir I have been greatly aided
by the more comprehensive publication, Karl Landsteiner, by Dr.
Paul Speiser (Vienna, Hollinek Bros., 1961), and by the thoughtful
review of Landsteiner's career and personality prepared by Dr.
Peyton Rous for the Obituary Notices of Fellows of the Royal
Society, Vol. 5, March, 1947. I am most grateful to Dr. Rous and
Dr. Speiser for permission to make use of their material.



KARL LANDSTEINER 187

BIBLIOGRAPHY

KEY TO ABBREVIATIONS

Ann. Inst. Pasteur = Annales de l'lnstitut Pasteur
Ann. Rev. Biochem. = Annual Review of Biochemistry
Arch. Derm. Syph. = Archiv fuer Dermatologie und Syphilis
Beitr. chem. Physiol. u. Path. = Beitraege zur chemischen Physiologie und

Pathologie
Beitr. path. Anat. = Beitraege zur Pathologischen Anatomie und zur All-

gemeinen Pathologie
Ber. deut. chem. Gesell. = Berichte der deutschen chemischen Gesellschaft
Biochem. Z. = Biochemische Zeitschrift
Centr. Bakteriol. Orig. = Centralblatt fuer Bakteriologie, Originale
Centr. Bakteriol. Ref. = Centralblatt fuer Bakteriologie, Referate
Compt. Rend. Acad. Sci. = Comptes Rendus de 1'Acaddmie des Sciences

(Paris)
Compt. Rend. Soc. Biol. = Comptes Rendus des Seances de la Socie-te- de

Biologie et de ses Filiales
Deut. Z. ges. gerichtl. Med. = Deutsche Zeitschrift fuer die gesamte ge-

richtliche Medizin
Jahresber. Ergebn. Immunitatsforsch. = Jahresbericht iiber die Ergebnisse

der Immunitatsforschung
J. Am. Med. Assoc. = Journal of the American Medical Association
J. Exp. Med. = Journal of Experimental Medicine
J. Immunol. = Journal of Immunology
Klin. Wochschr. = Klinische Wochenschrift
Med. Klin. = Medizinische Klinik
Munch, med. Wochschr. = Miinchener medizinische Wochenschrift
Oesterr. Sanitatswesen = Oesterreichische Sanitatswesen
Proc. Koninkl. Akad. Wetenschap. = Koninklijke Akademie van Weten-

schappen te Amsterdam, Proceedings of the section of sciences
Proc. Soc. Exp. Biol. Med. = Proceedings of the Society for Experimental

Biology and Medicine
Schweiz. med. Wochschr. = Schweizerische medizinische Wochenschrift
Sitzber. k. Akad. Wiss. = Sitzungsberichte der Konigliche Akademie der

Wissenschaften, Mathematisch-naturwissenschaftliche Klasse, Wien
Verhandl. 9. Kongr. deut. dermat. Gesell. = Verhandlungen des neunten

Kongress der deutschen dermatologische Gesellschaft
Verslag Koninkl. Akad. Wetenschap. = Koninklijke Akademie van Wet-

enschappen te Amsterdam, Verslag van de Gewone Vergadering der
Afdeling Natuurkunde

Wien. klin. Rundschau = Wiener klinische Rundschau
Wien. klin. Wochschr. = Wiener klinische Wochenschrift
Wien. med. Wochschr. = Wiener medizinische Wochenschrift



188 BIOGRAPHICAL MEMOIRS

Zentr. allgem. Path. Path. Anat. = Zentralblatt fuer allgemeine Pathologie
und Pathologische Anatomie

Zentr. Gynakol. = Zentralblatt fuer Gynakologie
Zentr. Physiol. = Zentralblatt fuer Physiologie
Z. Hyg. Infektionskrankh. = Zeitschrift fuer Hygiene und Infektionskrank-

heiten
Z. Immunitatsforsch. Orig. = Zeitschrift fuer Immunitatsforschung und

Experimentelle Therapie Originale
Z. klin. Med. = Zeitschrift fuer klinische Medizin
Z. physiol. Chem. = Zeitschrift fuer physiologische Chemie

1892

Ueber den Einfluss der Nahrung auf die Zusammensetzung der
Blutasche. Z. physiol. Chem. 16:13-19.

With E. Fischer. Ueber den Glycolaldehyd. Ber. deut. chem.
Gesell., 25:2549-54.

1893

With E. Bamberger. Das Verhalten des Diazobenzols gegen Kalium-
permanganat. Ber. deut. chem. Gesell., 26:482-95.

1894

Ueber Cholsaure. Z. physiol. Chem., 19:285-88.

1895

Ueber die Farbenreaktion der Eiweisskorper mit salpetriger Saure
und Phenolen. Zentr. Physiol., 1894/95, 8:773-74.

Ueber die Farbenreaktion der Eiweisskorper mit salpetriger Saure
und Phenolen. Zentr. Physiol., 9:433-34.

1896

With R. Scholl. Reduction der Pseudonitrole zu Ketoximen.
Ber. deut. chem. Gesell, 29:87-90.

1897

Ueber die Folgen der Einverleibung sterilisierter Bakterienculturen.
Wien. klin. Wochschr., 10:439-44.

1898

With L. Austerlitz. Ueber die Bakteriendichtigkeit der Darmwand.
Centr. Bakteriol. Orig., 23:286-88.



KARL LANDSTEINER 189

With L. Austerlitz. Ueber die Bakteriendichtigkeit der Darm-
wand. Sitzber. k. Akad. Wiss., 107:33-67.

Ueber die Wirkung des Choleraserums ausserhalb des Tierkorpers.
Centr. Bakteriol. Orig., 23:847-52.

1899

Zur Kenntnis der spezifisch auf Blutkorperchen wirkenden Sera.
Centr. Bakteriol. Orig., 25:546-49.

1900

Zur Kenntnis der antifermentativen, lytischen und agglutinieren-
den Wirkungen des Blutserums und der Lymphe. Centr. Bak-
teriol. Orig., 27:357-62.

1901

With J. Donath. Ueber antilytische Sera. Wien. klin. Wochschr.,
14:713-14.

Ueber degenerative Veranderungen der Nierenepithelien. Wien.
klin. Wochschr., 14:956-58.

Ueber Agglutinationserscheinungen normalen menschlichen Blutes.
Wien. klin. Wochschr., 14:1132-34.

Zur Kenntnis der Mischegeschwiilste der Speicheldriisen. Zeit-
schrift fur Heilkunde, 22:1-18.

With J. Halban. Ueber Unterschiede des fotalen und miitterlichen
Serums und iiber eine fallungshemmende Wirkung des Nor-
malserums (abstract). Wien. klin. Wochschr., 14:1270-71.

1902

With J. Halban. Ueber Unterschiede des fotalen und miitter-
lichen Serums und iiber eine fallungshemmende Wirkung des
Normalserums. Munch, med. Wochschr., 49:473-76.

With A. Calvo. Zur Kenntnis der Reaktionen des normalen Pfer-
deserums. Centr. Bakteriol. Orig., 31:781-86.

With J. Halban. Zur Frage der Pracipitationsvorgange. Centr.
Bakteriol. Orig., 32:457-58.

Ueber Serumagglutinine. Munch, med. Wochschr., 49:1905-8.
With A. Sturli. Ueber die Hamagglutinine normaler Sera. Wien.

klin. Wochschr., 15:38-40.



190 BIOGRAPHICAL MEMOIRS

With J. Donath. Zur Frage der Makrocytase. Wien klin. Rund-
schau, 16:773-74.

Beobachtungen iiber Hamagglutination. Wien. klin. Rundschau,
16:774.

1903

With J. Donath. Ueber antilytische Sera und die Entstehung der
Lysine. Z. Hyg. Infektionskrankh., 43:552-80.

With N. Jagic. Ueber die Verbindungen und die Entstehung
von Immunkorpern. Munch, med. Wochschr., 50:764-68.

Ueber Beziehungen zwischen dem Blutserum und den Korperzel-
len. Munch, med. Wochschr., 50:1812-14.

With M. Richter. Ueber die Verwertbarkeit individueller Blut-
differenzen fiir die forensische Praxis. Zeitschrift fiir Medi-
zinalbeamte, 16:85-89.

Ueber trube Schwellung. Beitr. path. Anat., 33:237-80.
With M. von Eisler. Ueber Prazipitin-Reaktionen des mensch-

lichen Harnes. Wien. klin. Rundschau, 17:10.

1904

With V. Mucha. Ueber Fettdegeneration der Nieren. Zentr. all-
gem. Path. Path. Anat., 15:752-55.

With N. Jagic. Ueber Reaktionen anorganischer Kolloide und
Immunkorperreaktionen. Munch, med. Wochschr., 51:1185-89.

With J. Donath. Ueber paroxysmale Hamoglobinurie. Munch,
med. Wochschr., 51:1590-93.

With O. Stoerk. Ueber eine eigenartige Form chronischer Cys-
titis (von Hansemann's Malakoplakie). Beitr. path. Anat.,
36:131-51.

With N. Jagic. Ueber Analogien der Wirkungen kolloidaler Kiesel-
saure mit den Reaktionen der Immunkorper und verwandter
Stoffe. Wien. klin. Wochschr., 17:63-64.

Ueber das Sarkom der Gallenblase. Wien. klin. Wochschr., 17:
163-65.

With M. von Eisler. Ueber die Wirkungsweise hamolytischer Sera.
Wien. klin. Wochschr., 17:676-78.

1905

Ueber die Unterscheidung von Fermenten mit Hilfe von Serum-
reaktionen. Centr. Bakteriol. Orig., 38:344-46.



KARL LANDSTEINER 191

With K. Leiner. Ueber Isolysine und Isoagglutinine im mensch-
lichen Blut. Centr. Bakteriol. Orig., 38:548-55.

With M. Reich. Ueber die Verbindungen der Immunkorper.
Centr. Bakteriol. Orig., 39:83-93.

With M. von Eisler. Ueber Agglutinin- und Lysinwirkung. Centr.
Bakteriol. Orig., 39:309-19.

With M. Reich. Ueber Unterschiede zwischen normalen und
durch Immunisierung entstandenen Stoffen des Blutserums.
Centr. Bakteriol. Orig., 39:712-17.

With M. von Eisler. Ueber die Wirkung der Hamolysine. Wien.
klin. Rundschau, 19:421.

With M. Reich. Ueber Unterschiede zwischen normalen und Im-
munagglutininen. Wien. klin. Rundschau, 19:568-69.

With E. Finger. Untersuchungen iiber Syphilis an Affen. I. Mit-
teilung. Sitzber. k. Akad. Wiss., 114:497-539; Arch. Derm.
Syph., 78:335-68, 1906.

Darmverschluss durch eingedicktes Meconium; Pankreatitis. Zentr.
allgem. Path. Path. Anat., 16:903-7.

1906

With J. Donath. Ueber paroxysmale Hamoglobinurie. Z. klin.
Med., 58:173-89.

Ueber Adsorptionsverbindungen (abstract). Centr. Bakteriol.
Ref., 38:25-26.

Ueber den Immunisierungsprozess (abstract). Centr. Bakteriol.
Ref., 38:26-27.

With E. Finger. Ueber Immunitat bei Syphilis (abstract). Centr.
Bakteriol. Ref. 38:107-8.

Beobachtungen iiber das Virus der Hiihnerpest. Centr. Bakteriol.
Ref., 38:540-42.

With E. Finger. Untersuchungen iiber Syphilis an Affen. II. Mit-
teilung. Sitzber. k. Akad. Wiss., 115:179-200; Arch. Derm.
Syph., 81:147-66.

With R. Uhlirz. Ueber die Adsorption von Eiweisskorpern. I.
Mitteilung. Centr. Bakteriol. Orig., 40:265-70.

With R. Stankovic". Ueber die Adsorption von Eiweisskorpern und
iiber Agglutininverbindungen. II. Mitteilung. Centr. Bakteriol.
Orig., 41:108-17.

With R. Stankovid. Ueber die Bindung von Komplement durch



192 BIOGRAPHICAL MEMOIRS

suspendierte und kolloid geloste Substanzen. III. Mitteilung
iiber die Adsorptionsverbindungen. Centr. Bakteriol. Orig.,
42:353-56

With A. Botteri. Ueber Verbindungen von Tetanustoxin mit
Lipoiden. IV. Mitteilung iiber Adsorptionsverbindungen. Centr.
Bakteriol. Orig., 42:562-66.

Ueber Tumoren der Schweissdrusen. Beitr. path. Anat., 39:316-32.
With V. Mucha. Zur Technik der Spirochaetenuntersuchung.

Wien. klin. Wochschr., 19:1349-50.

1907

Zu der Erwiderung von Friedemann und Friedenthal. Zentr.
Physiol., 1906/07,20:806.

With F. Dautwitz. Uber Beziehungen der Lipoide zur Serum-
hamolyse. Beitr. chem. Physiol. u. Path., 9:431-52.

Plattenepithelkarzinom und Sarkom der Gallenblase in einem Falle
von Cholelithiasis. Z. klin. Med., 62:427-33.

With M. Reich. Ueber den Immunisierungsprozess. Z. Hyg. In-
fektionskrankh., 58:213-32.

With H. Ehrlich. t)ber Lipoide bakterizide Zellstoffe. Wien.
klin. Rundschau, 21:526.

With E. Finger. Untersuchungen iiber Immunitat bei Syphilis.
Verhandl. 9. Kongr. deut. dermat. Gesell., 1906, pp. 251-55.

With H. Raubitschek. Beobachtungen iiber Hamolyse und Ham-
agglutination. Wien. klin. Rundschau, 21:748.

With V. Mucha. Beobachtungen iiber Spirochaete pallida
(abstract). Centr. Bakteriol. Ref., 39:540-41.

With H. Heyrovsky. Ueber Hamotoxine des Milzbrandbacillus
und verwandter Bakterien. Centr. Bakteriol. Orig., 44:150-60.

With J. Donath. Weitere Beobachtungen iiber paroxysmale Ham-
oglobinurie. Centr. Bakteriol. Orig., 45:205-13.

With H. Ehrlich. Ueber bakterizide Wirkungen von Lipoiden
und ihre Beziehung zur Komplementwirkung. Centr. Bakter-
iol. Orig., 45:247-57.

With H. Raubitschek. Beobachtungen iiber Hamolyse und Ham-
agglutination. Centr. Bakteriol. Orig., 45:660-67.

Ueber das Carcinom der Leber. Sitzber. k. Akad. Wiss., 116:175-
246.



KARL LANDSTEINER 193

With V. Mucha. Fortsetzung ihrer Untersuchungen iiber die
Spirochaete pallida (mit Hilfe der Dunkelfeldbeleuchtung).
Wien. klin. Wochschr., 20:209.

With R. Miiller and O. Potzl. Ueber Komplementbindungsreak-
tionen mit dem Serum von Dourinetieren. Wien. klin.
Wochschr., 20:1421-22.

With R. Miiller and O. Potzl. Zur Frage der Komplementbin-
dungsreaktion bei Syphilis. Wien. klin. Wochschr., 20:1565-67.

1908

With W. Pauli. Elektrische Wanderung der Immunstoffe. Wien.
med. Wochschr., 58:1009-11; Verhandlungen Kongress fur in-
nere Medizin, 25:571-74.

Immunitat und Serodiagnostik bei menschlicher Syphilis. Centr.
Bakteriol. Ref., 41:785-95.

1909

With H. Raubitschek. Uber die Adsorption von Immunstoffen.
V. Mitteilung. Biochem. Z., 1908/09, 15:33-51.

Ueber das Streptokokkenlysin. Centr. Bakteriol. Ref., 1908/09,
42:785.

With R. von Rauchenbichler. Ueber das Verhalten des Staphy-
lolysins beim Erwarmen. Z. Immunitatsforsch. Orig., 1908/09,
1:439-48.

With E. Popper. Uebertragung der Poliomyelitis acuta auf Af-
fen. Z. Immunitatsforsch. Orig., 2:377-90.

With R. Graf. Versuche iiber die Giftigkeit des Blutserums bei
Eklampsie. Zentr. Gynakol., 33:142-52.

With C. Levaditi. La transmission de la paralysie infantile aux
singes. Compt. Rend. Soc. Biol., 67:592-94.

With C. Levaditi. La paralysie infantile experimentale. (Deux-
ieme note) Compt. Rend. Soc. Biol., 67:787-89.

With C. Levaditi. La transmission de la paralysie infantile au
chimpanze". Compt. Rend. Acad. Sci., 149:1014-16.

With J. Fiirth. Ueber die Reaktivierung von hamolytischen Im-
munserum durch Losungen von Hamotoxinen und durch Kalt-
blutersera. Wien. klin. Wochschr., 22:321-32.

Die Theorien der Antikorperbildung. Wien. klin. Wochschr.,



194 BIOGRAPHICAL MEMOIRS

22:1623-31; Ergebnisse der wissenshaftlichen Medizin, 1:185-
207.

1910

With C. Levaditi. La paralysie infantile expdrimentale. Compt.
Rend. Acad. Sci., 150:55-57.

With C. Levaditi. Recherches sur la paralysie infantile exp^ri-
mentale. Compt. Rend. Acad. Sci., 150:131-32.

With C. Levaditi. Action exercee par le thymol, le permanganate
de potasse et l'eau oxygen^e sur le virus de la poliomyelite aigue'.
Compt. Rend. Soc. Biol., 68:740-41.

With S. Welecki. Ueber den Einfluss konzentrierter Losungen von
Salzen und Nichtelektrolyten auf die Agglutination und Ag-
glutininbildung. Z. Immunitatsforsch. Orig., 8:397-403.

With C. Levaditi. Etude expdrimentale de la poliomyelite aigue
(maladie de Heine-Medin). Ann. Inst. Pasteur, 24:833-76.

Hamagglutination und Hamolyse. In: Handbuch der Biochemie,
ed. by C. Oppenheimer, Vol. 2, Teil 1, pp. 395-541. Jena, Gustav
Fischer.

Immunitat gegen Korperzellen und Neubildungen (Cytotoxine).
In: Handbuch der Biochemie, ed. by C. Oppenheimer, Vol. 2,
Teil 1, pp. 542-51. Jena, Gustav Fischer.

With E. Prasek. Uebertragung der Poliomyelitis acuta auf Affen.
II. Mitteilung. Z. Immunitatsforsch. Orig., 1909/10, 4:584-89.

Wirken Lipoide als Antigene? Jahresber. Ergebn. Immunitats-
forsch., 6:209-26.

With A. Herz. Ueber das Verhalten pathologischer Sera zur
Saponinhamolyse. Med. Klin., 6:1062-63.

With C. Levaditi. La poliomyelite experimentale. (Cinquieme
note) Compt. Rend. Soc. Biol., 68:311-13.

With C. Levaditi. Etude experimentale de la poliomyelite aigue.
(Sixieme note) Compt. Rend. Soc. Biol., 68:417-18.

1911

With C. Levaditi and E. Prasek. Tentatives de transmission de la
scarlatine au chimpanze. Compt. Rend. Acad. Sci., 152:1190-92;
Compt. Rend. Soc. Biol., 70:641-43.

With C. Levaditi and C. Pastia. Recherche du virus dans les or-



KARL LANDSTEINER 195

ganes d'un enfant atteint de poliomyelite aigue. Compt. Rend.
Acad. Sci., 152:1701-2.

With C. Levaditi and E. Prasek. Etude experimentale du pemphi-
gus infectieux aigu. Compt. Rend. Soc. Biol., 70:643-45.

With C. Levaditi and E. Prasek. Contribution a l'etiologie du
pemphigus infectieux aigu. Compt. Rend. Soc. Biol., 70:1026-
28.

With E. Prasek. Ueber die Beziehung der Antikorper zu der
prazipitablen Substanz des Serums. Z. Immunitatsforsch.
Orig., 10:68-102.

Technik der Untersuchungen iiber Poliomyelitis acuta (Heine-
Medinsche Krankheit). In: Handbuch der Technik und Meth-
odik der Immunitatsforschung, ed. by R. Kraus and C. Levaditi,
Erganzungsband 1, pp. 458-64. Jena, Gustav Fischer.

With C. Levaditi and V. Danulesco. Presence du virus de la poli-
omye'lite dans 1'amygdale des singes paralyses et son elimination
par le mucus nasal. Compt. Rend. Soc. Biol., 71:558-60.

With C. Levaditi and E. Prasek. Essais de transmission de la scar-
latine aux singes. Ann. Inst. Pasteur, 25:754-75.

With C. Levaditi and M. Pastia. Etude experimentale de la pol-
iomyelite aigue (maladie de Heine-Medin). (Seconde m^moire)
Ann. Inst. Pasteur, 25:805-29.

1912

With E. Prasek. Ueber die bindenden und immunisierenden
Substanzen der Blutkorperchen. Z. Immunitatsforsch. Orig.,
13:403-20.

With H. Rock. Untersuchungen iiber Komplementwirkung.
Hamolyse durch Kieselsaure und Komplement. Z. Im-
munitatsforsch. Orig., 14:14-32.

With C. Levaditi and V. Danulesco. Contribution a l'etude de
la scarlatine experimentale. Compt. Rend. Soc. Biol., 72:358-
60.

With M. Berliner. Ueber die Kultivierung des Virus der Hiihner-
pest. Centr. Bakteriol. Orig., 67:165-68.

Experimentelle Syphilis. In: Handbuch der Geschlechtskrank-
heiten, ed. by E. Finger and others, Vol. 2, pp. 873-95. Wien,
Holder-Pichler-Tempsky.



196 BIOGRAPHICAL MEMOIRS

1913

With E. Prasek. Ueber die bindenden und immunisierenden
Substanzen der roten Blutkorperchen. II. Mitteilung iiber
Blutantigene. Z. Immunitatsforsch. Orig., 17:363-77.

Aetiologie der Poliomyelitis und die Moglichkeit ihrer Verhiitung.
Transactions of the 15th International Congress on Hygiene
and Demography, Washington, D.C., September 23-28, 1912,
Vol. 1, p. 582.

Zur Frage der Spezifizitat der Immunreaktionen und ihrer kol-
loidchemischen Erklarbarkeit. Biochem. Z., 50:176-84.

Kolloide und Lipoide in der Immunitatslehre. In: Hand-
buch der pathogenen Mikroorganismen, ed. by W. Kolle and A.
von Wassermann, 2d ed., Vol. 2, pp. 1241-1300.

Poliomyelitis acuta. In: Handbuch der pathogenen Mikroor-
ganismen, ed. by W. Kolle and A. von Wassermann, 2d ed., Vol.
8, pp. 427-62.

1914

With E. Prasek. Ueber Saureflockung der Blutstromata. III.
Mitteilung iiber Blutantigene. Z. Immunitatsforsch. Orig.,
1913/14, 20:137-45.

With E. Prasek. Ueber die Aufhebung der Artspezifizitat von
Serumeiweiss. IV. Mitteilung iiber Antigene. Z. Immuni-
tatsforsch. Orig., 1913/14, 20:211-37.

Uber einige Eiweissderivate. Biochem. Z., 1913/14, 58:362-64.
With J. Herzig. Ueber die Methylierung von Eiweissstoffen.

Biochem. Z., 61:458-63.
With J. Herzig. t)ber die Einwirkung von alkoholischen Sauren

auf Eiweissstoffe. Biochem. Z., 67:334-37.
With B. Jablons. Ueber die Bildung von Antikorpern gegen

verandertes arteigenes Serumeiweiss. V. Mitteilung iiber
Antigene. Z. Immunitatsforsch. Orig., 1913/14, 20:618-21.

With B. Jablons. Ueber die Antigeneigenschaften von acetyl-
iertem Eiweiss. VI. Mitteilung iiber die Antigene. Z. Immun-
itatsforsch. Orig., 21:193-201.

Die Serotherapie der Seuchen. Klinisch-therapeutische Wochen-
schrift, 21:1069-71.

tJber Serumbehandlung. Oesterr, Sanitatswesen, 26:21-24.



KARL LANDSTEINER 197

Ober die Aetiologie der Pest. Oesterr. Sanitatswesen, 26:60-63.
With F. Schlagenhaufer and J. Wagner von Jauregg. Experi-

mentelle Untersuchungen iiber die Aetiologie des Kropfes.
Sitzber. k. Akad. Wiss., 123:35-76.

1915

With H. Lampl. Untersuchung der Spezifizitat von Serumreak-
tionen durch Einfiihrung verschiedenartiger Gruppen in Ei-
weiss. Zentr. Physiol., 30:329-30.

1916

tJber knotchenformige Infiltrate der Niere bei Scharlach. Beitr.
path Anat., 62:227-32.

With E. Prasek. Ober acetylierte Eiweisskorper. Biochem. Z.,
74:388-93.

Serumdiagnostik der Syphilis. In: Handbuch der Geschlechts-
krankheiten, ed. by E. Finger and others, Vol. 3, pp. 2357-
2405. Wien, Holder-Pichler-Tempsky.

With W. Hausmann. tTber das Vorkommen hamorrhagischer
Nephritis bei Infektion mit Paratyphusbazillen A und B.
Wien. med. Wochschr., 66:1247.

1917

Ueber die Antigeneigenschaften von methyliertem Eiweiss. VII.
Mitteilung iiber Antigene. Z. Immunitatsforsch. Orig., 26:
122-33.

With H. Lampl. Ueber die Einwirkung von Formaldehyd auf
Eiweissantigen. VIII. Mitteilung iiber Antigene. Z. Immuni-
tatsforsch. Orig., 26:133-41.

With C. Barron. Ueber die Einwirkung von Saure und Lauge
auf Serumeiweissantigen (Restitution der Antigeneigen-
schaft). IX. Mitteilung iiber Antigene. Z. Immunitats-
forsch. Orig., 26:142-53.

With H. Lampl. Quantitative Untersuchungen iiber die Einwirk-
ung von Komplement auf Prazipitate. Z. Immunitatsforsch.
Orig., 26:193-98.

With H. Lampl. Ueber Antigene mit verschiedenartigen Acyl-
gruppen. X. Mitteilung iiber Antigene. Z. Immunitatsforsch.
Orig., 26:258-76.



198 BIOGRAPHICAL MEMOIRS

With H. Lampl. Ueber die Antigeneigenschaften von Azopro-
teinen. XI. Mitteilung iiber Antigene. Z. Immunitatsforsch.
Orig., 26:293-304.

Ueber die Aetiologie der Polymyositis. Svenska Lakaresallskapets,
43:759-74.

1918

With W. Hausmann. Einige Beobachtungen iiber das Fleckfie-
bervirus. Med. Klin., 14:515.

With H. Lampl. t)ber die Abhangigkeit der serologischen Spezi-
fizitat von der chemischen Struktur. (Darstellung von Anti-
genen mit bekannter chemischer Konstitution der spezifischen
Gruppen.) XII. Mitteilung iiber Antigene. Biochem. Z., 86:
343-94.

With J. Herzig. Ober die Methylierung der Eiweissstoffe. Sitz-
ber. k. Akad. Wiss., 127:71-86; Monatshefte fuer Chemie,
39:269-84.

1919

tJber die Bedeutung der Proteinkomponente bei den Pracipi-
tinreaktionen der Azoproteine. XIII. Mitteilung iiber An-
tigene. Biochem. Z., 1918/19, 93:106-18.

1920

With A. Edelmann. Beitrag zur Kenntnis der anatomischen Be-
funde bei polyglandularer Erkrankung (Insuffisance pluri-
glandulaire). Frankfurter Zeitschrift fuer Pathologie, 24:
339-53.

Spezifische Serumreaktionen mit einfach zusammengesetzten
Substanzen von bekannter Konstitution (organischen Sau-
ren). XIV. Mitteilung iiber Antigene und serologische Spezi-
fitat. Biochem. Z., 104:280-99.

With J. Herzig. Zur Einwirkung von Diazomethan auf Amino-
sauren. Biochem. Z., 105-111-14.

1921

Nachtrag zu der Mitteilung in diesem Zentralblatt Nr. 19. Zentr.
Gynakol., 45:1153.



KARL LANDSTEINER 199

Over de serologische specificiteit van het haemoglobine vanver-
schillende diersoorten. Verslag Koninkl. Akad. Wetenschap.,
1920/21, 29:1029-34.

Over heterogenetisch antigeen. Verslag Koninkl. Akad. Weten-
schap., 1920/21, 29:1118-21.

tJber heterogenetisch.es Antigen und Hapten. XV. Mitteilung
iiber Antigene. Biochem. Z., 119:294-306.

Over het samenstellen van heterogenetisch antigeen uit hapteen
en proteine. Verslag Koninkl. Akad. Wetenschap., 30:329-30.

1922

With F. S. van Bouwdijk Bastiaanse. Een familiaire vorm van
tubereuse sclerose. Nederlands Tijdschrift voor Genees-
kunde, 66(2):248-57.

On the serological specificity of haemoglobin in different species
of animals. Proc. Koninkl. Akad. Wetenschap., 23:1161-65.

On heterogenetic antigen. Proc. Koninkl. Akad. Wetenschap.,
23:1166-69.

On the formation of heterogenetic antigen by combination of
hapten and protein. Proc. Koninkl. Akad. Wetenschap., 24:
237-38.

1923

Experiments on anaphylaxis with azoproteins. Proc. Koninkl.
Akad. Wetenschap., 25:34-35.

With S. Simms. Production of heterogenetic antibodies with mix-
tures of the binding part of the antigen and protein. J. Exp.
Med., 38:127-38.

With M. Heidelberger. On the antigenic properties of hemoglo-
bin. J. Exp. Med., 38:561-71.

1924

With M. Heidelberger. Differentiation of oxyhemoglobins by
means of mutual solubility tests. Journal of General Physi-
ology, 1923/24,6:131-35.

Darstellungsmethoden von Antigenen und Antikorpern fiir im-
munchemische Untersuchungen. In: Handbuch der biolog-
ischen Arbeitsmethoden, ed. by E. Abderhalden, p. 547.



200 BIOGRAPHICAL MEMOIRS

With J. van der Scheer. Serological examination of a species-
hybrid. Proc. Soc. Exp. Biol. Med., 1923/24, 21:252.

With D. H. Witt. Observations on human isoagglutinins. Proc.
Soc. Exp. Biol. Med., 1923/24, 21:389-92.

Experiments on anaphylaxis to azoproteins. J. Exp. Med., 39:
631-37.

With J. van der Scheer. On the specificity of agglutinins and
precipitins. J. Exp. Med., 40:91-107.

With J. van der Scheer. Serological examination of a species-
hybrid. I. On the inheritance of species-specific qualities. J.
Immunol., 9:213-19.

With J. van der Scheer. Serological examination of a species-
hybrid. II. Tests with normal agglutinins. J. Immunol.,
9:221-26.

1925

With J. van der Scheer. On the antigens of red blood corpuscles.
Proc. Soc. Exp. Biol. Med., 1924/25, 22:98-99.

With C. P. Miller, Jr. On individual differences of the blood of
chickens and ducks. Proc. Soc. Exp. Biol. Med., 1924/25,
22:100-2.

With J. van der Scheer. Flocculation reactions with hemo-
lytic immune sera. Proc. Soc. Exp. Biol. Med., 1924/25, 22:170.

With J. Donath. Uber Kaltehamoglobinurie. Ergebnisse der Hy-
giene, Bakteriologie, Immunitatsforschung und experimentellen
Therapie, 7:184-228.

With J. van der Scheer. On the antigens of red blood corpuscles.
The question of lipoid antigens. J. Exp. Med., 41:427-37.

With J. B. Murphy. Experimental production and transmis-
sion of tar sarcomas in chickens. J. Exp. Med., 41:807-16.

With J. van der Scheer. On the antigens of red blood corpuscles.
II. Flocculation reactions with alcoholic extracts of erythrocytes.
J. Exp. Med., 42:123-42.

With P. A. Levene. Observations on the specific part of the het-
erogenetic antigen. J. Immunol., 10:731-33.

With J. van der Scheer and D. H. Witt. Group specific floc-
culation reactions with alcoholic extracts of human blood.
Proc. Soc. Exp. Biol. Med., 1924/25, 22:289-91.



KARL LANDSTEINER 201

With C. P. Miller, Jr. Serological observations on the rela-
tionship of the bloods of man and the anthropoid apes. Sci-
ence, 61:492.

With C. P. Miller, Jr. Serological studies on the blood of the
primates. I. The differentiation of human and anthropoid
bloods. J. Exp. Med., 42:841-52.

With C. P. Miller, Jr. Serological studies on the blood of the
primates. II. The blood groups in anthropoid apes. J. Exp.
Med., 42:853-62.

With C. P. Miller, Jr. Serological studies on the blood of the
primates. III. Distribution of serological factors related to
human isoagglutinogens in the blood of lower monkeys. J.
Exp. Med., 42:863-72.

1926

With P. A. Levene. On the heterogenetic haptene. Proc. Soc.
Exp. Biol. Med., 1925/26, 23:343-44.

With D. H. Witt. Observations on the human blood groups. Ir-
regular reactions. Isoagglutinins in sera of group IV. The factor
A1. J. Immunol., 11:221-47.

Studies on anaphylaxis with the products of peptic digestion of
proteins. Proc. Soc. Exp. Biol. Med., 1925/26, 23:540-41.

With J. van der Scheer. Experiments with trypanosomes in re-
lation to the Wassermann reaction. Proc. Soc. Exp. Biol.
Med., 1925/26, 23:641-44.

With P. Levine. On group specific substances in human sperma-
tozoa. J. Immunol., 12:415-18.

With P. Levine. On the cold agglutinins in human serum. J.
Immunol., 12:441-60.

1927

With P. Levine. On a specific substance of the cholera vibrio.
Proc. Soc. Exp. Biol. Med., 1926/27, 24:248-49.

Ober komplexe Antigene. Klin. Wochschr., 6:103-7.
Serologische Individualdifferenzen und die menschlichen Blut-

gruppen. Wien. med. Wochschr., 77:744-45.
With J. Fiirth. Extraction of precipitable substances of bacilli

with dilute alcohol. Proc. Soc. Exp. Biol. Med., 1926/27,
24:379.



202 BIOGRAPHICAL MEMOIRS

With P. Levine. A new agglutinable factor differentiating in-
dividual human bloods. Proc. Soc. Exp. Biol. Med., 1926/27,
24:600-2.

With J. van der Scheer. Influence of organic salts on the action of
tyrosinase. Proc. Soc. Exp. Biol. Med., 1926/27, 24:692-93.

With P. A. Levene. Further studies on the heterogenetic hap-
tene. Proc. Soc. Exp. Biol. Med., 1926/27, 24:693-95.

With P. A. Levene. On the heterogenetic haptene. (Fourth
Communication) J. Immunol., 14:81-83.

With P. Levine. On a specific substance of the cholera vibrio.
J. Exp. Med., 46:213-21.

With P. Levine. Further observations on individual differences
of human blood. Proc. Soc. Exp. Biol. Med., 1926/27, 24:
941-42.

With J. van der Scheer. Experiments on the production of
Wassermann reagins by means of trypanosomes. J. Exp.
Med., 45:465-82.

With J. van der Scheer. On the influence of acid groups on the
serological specificity of azoproteins. J. Exp. Med., 45:1045-
56; Leopoldina, 4:201-8, 1929.

With J. Fiirth. Further observations on the precipitable sub-
stances of B. typhosus and B. paratyphosus B. Proc. Soc. Exp.
Biol. Med., 1926/27, 24:771-72.

With P. A. Levene and J. van der Scheer. Immunization experi-
ments with lecithin. J. Exp. Med., 46:197-204.

With P. A. Levene. On some new lipoids. Journal of Biological
Chemistry, 75:607-12.

1928

With J. van der Scheer. On the production of immune sera for
tissues. Proc. Soc. Exp. Biol. Med., 1927/28, 25:140-41.

Cell antigens and individual specificity. J. Immunol., 15:589-
600.

Studies on anaphylaxis with the products of peptic digestion of
proteins. II. Proc. Soc. Exp. Biol. Med., 1927/28, 25:666-67.

Sur les proprie'te's serologiques du sang des anthropoides. Compt.
Rend. Soc. Biol., 99:658-60.

Zur Frage der Gruppenbestimmung bei Transfusionen. Klin.
Wochschr., 7:112-13.



KARL LANDSTEINER 203

The human blood groups. In: The Newer Knowledge of Bac-
teriology and Immunology, ed. by E. O. Jordan and I. S. Falk,
pp. 892-908. Chicago, University of Chicago Press.

With J. Fiirth. Precipitable substances prepared from bacilli of
the Salmonella group. Proc. Soc. Exp. Biol. Med., 1927/28,
25:565-67.

With J. Fiirth. On precipitable substances derived from Bacillus
typhosus and Bacillus paratyphosus B. J. Exp. Med., 47:171-
84.

With P. Levine. On individual differences in human blood. J.
Exp. Med., 47:757-75.

With J. van der Scheer. Serological differentiation of steric
isomers. J. Exp. Med., 48:315-20.

With P. Levine. On the inheritance of agglutinogens of human
blood demonstrable by immune agglutinins. J. Exp. Med.,
48:731-49.

With P. Levine and M. L. Janes. On the development of isoag-
glutinins following transfusions. Proc. Soc. Exp. Biol. Med.,
25:672-74.

1929

On hemagglutination by tumor extracts. Proc. Soc. Exp. Biol.
Med., 1928/29, 26:134-35.

Die Lipoide in der Immunitatslehre. In: Handbuch der path-
ogenen Mikroorganismen, ed. by W. Kolle, R. Kraus, and P.
Uhlenhuth, 3d ed., Vol. 1, pp. 1069-1108. Jena, Gustav Fischer.

Ueber einfache chemische Verbindungen enthaltende Antigene.
Zeitschrift fuer Immunitatsforschung und Experimentelle
Therapie, 62:178-84.

Zur Frage der Untergruppen der Blutgruppe A und der Agglu-
tinine in Gruppe AB. Deut. Z. ges. gerichtl. Med., 13:1-4.

With P. Levine. On the racial distribution of some agglutinable
structures of human blood. J. Immunol., 16:123-31.

With P. Levine. On isoagglutinin reactions of human blood
other than those denning the blood groups. J. Immunol.,
17:1-28.

With J. Fiirth. Studies on the precipitable substances of bacilli of
the Salmonella group. J. Exp. Med., 49:727-43.



204 BIOGRAPHICAL MEMOIRS

With J. van der Scheer. Serological differentiation of steric is-
oraers. (antigens containing tartaric acids). (Second paper)
J. Exp. Med., 50:407-17.

With P. Levine. On the racial distribution of certain agglutinable
structures in human blood. Profilakticheskaia Medizina, Sup-
plement, p. 63.

Poliomyelitis acuta. In: Handbuch der pathogenen Mikroorgan-
ismen, ed. by W. Kolle, R. Kraus, and P. Uhlenhuth, 3d ed.,
Vol. 8, pp. 777-820. Jena, Gustav Fischer.

With P. Levine. On immune isoagglutinins in rabbits. J. Im-
munol., 17:559-65.

1930

Further observations on hemagglutination by tumor extracts.
Proc. Soc. Exp. Biol. Med., 1929/30, 27:813-14.

Uber einige neuere Ergebnisse der Serologie. Die Naturwis-
senschaften, 18:653-59.

With P. Levine. Experiments on anaphylaxis to azoproteins.
(Third paper) J. Exp. Med., 52:347-59.

With P. Levine. On the inheritance and racial distribution of
agglutinable properties of human blood. J. Immunol.,
18:87-94

With P. Levine and J. van der Scheer. Anaphylactic reactions
produced by azodyes in animals sensitized with azoproteins.
Proc. Soc. Exp. Biol. Med., 1929/30, 27:811-12.

With J. van der Scheer. Antigens containing peptides of known
structure and antigenic properties of azoalbumoses. Proc.
Soc. Exp. Biol. Med., 1929/30, 27:812-13.

1931

With C. Nigg. Growth of rickettsia of typhus fever (Mexican
type) in the presence of living tissue. Proc. Soc. Exp. Biol.
Med., 1930/31, 28:3-5.

With P. Levine. Note on individual differences in human blood.
Proc. Soc. Exp. Biol. Med., 1930/31, 28:309-10.

Die menschlichen Blutgruppen mit Riicksicht auf die Trans-
fusionstherapie. In: Handbuch der experimentellen Thera-
pie, Serum-und Chemotherapies ed. by A. Wolff-Eisner, 2d



KARL LANDSTEINER 205

ed., Erganzungsband, pp. 32-42. Miinchen, J. F. Lehmann
Verlag.

With P. Levine. The differentiation of a type of human blood
by means of normal animal serum. J. Immunol., 20:179-85.

Serological tests with the blood of Cavia porcellus and Cavia ruf-
escens. Proc. Soc. Exp. Biol. Med., 1930/31, 28:981-82.

With J. van der Scheer. Observations on serological reactions
with albumose preparations. Proc. Soc. Exp. Biol. Med.,
1930/31, 28:983-84.

Uber individuelle Unterschiede des menschlichen Blutes. (Nobel-
Vortrag, gehalten in Stockholm am 11. Dezember 1930.) Stock-
holm, P. A. Norstedt & Soner-Albert Bonnier; Science, 73:403-9.

With P. Levine. On immune isoagglutinins in rabbits. (Second
paper) J. Immunol., 21:513-15.

With J. van der Scheer. On the specificity of serological reactions
with simple chemical compounds (inhibition reactions). J.
Exp. Med., 54:295-305.

1932

Die Blutgruppen und ihre praktische Anwendung besonders
fiir die Bluttransfusion. In: 1st Congres International de Mi-
crobiologie, 1930, Vol. 2, pp. 149-63. Paris, Masson & Cie,
£diteurs.

With J. van der Scheer. Beobachtungen iiber Pracipitinreak-
tionen mit Azoalbumosen. Z. Hyg. Infektionskrankh., 1931/
32, 113:1-8.

With J. L. Jacobs. Experiments on immunization with haptens.
Proc. Soc. Exp. Biol. Med., 1931/32, 29:570-71.

With J. van der Scheer. Precipitin reactions of immune sera with
simple chemical substances. Proc. Soc. Exp. Biol. Med.,
1931/32, 29:747-48.

With P. Levine. Immunization of chimpanzees with human
blood. J. Immunol., 22:397-400.

With J. van der Scheer. Note on the serological differentiation
of steric isomers. Proc. Soc. Exp. Biol. Med., 1931/32, 29:
1261-63.

Note on the group specific substance of horse saliva. Science,
76:351-52.



206 BIOGRAPHICAL MEMOIRS

With C. Nigg. Note on the cultivation of the typhus fever
Rickettsia. Proc. Soc. Exp. Biol. Med., 1931/32, 29:1291.

With C. Nigg. Studies on the cultivation of the typhus fever
rickettsia in the presence of live tissue. J. Exp. Med., 55:
563-76.

With J. van der Scheer. On the serological specificity of pep*
tides. J. Exp. Med., 55:781-96.

With P. Levine. On the Forssman antigens in B. paratyphosus
B and B. dysenteriae Shiga. J. Immunol., 22:75-82.

With J. van der Scheer. Serological reactions with simple chem-
ical compounds (precipitin reactions). J. Exp. Med., 56:399-
409.

With J. van der Scheer. tJber die Spezifizitat serologischer Re-
aktionen mit einfachen chemischen Verbindungen (Hem-
mungs-Reaktionen). Acta Societatis Medicorum Fennicae
Duodecim, ser. A, 15:1-13.

Die Blutgruppen und ihre praktische Anwendung, besonders
fiir die Bluttransfusion. Fortschritte der Medizin, 50:1061-62.

1933

With P. Levine. On individual differences in chicken blood.
Proc. Soc. Exp. Biol. Med., 1932/33, 30:209-12.

With J. van der Scheer. Anaphylactic shock by azodyes. J. Exp.
Med., 57:633-36.

With J. L. Jacobs. II. Experiments on the immunization with
haptens. Proc. Soc. Exp. Biol. Med., 1932/33, 30:1055-57.

With M. W. Chase. Observations on serological reactions with
albumose preparations. II. Proc. Soc. Exp. Biol. Med., 1932/
33, 30:1413-15.

Immunchemische Spezifizitat. In: "Fondazione Alessandro Volta,"
Atti del III convegno di Roma (25 Settembre-1 Ottobre), pp.
61-79.

Die Spezifizitat der Serologischen Reaktionen. Berlin, Julius
Springer. 123 pp.

1934

Experiments on sensitization of guinea pigs with simple chemical
compounds. Proc. Soc. Exp. Biol. Med., 1933/34, 31:790-91.



KARL LANDSTEINER 207

With J. L. Jacobs. Supplementary note on skin sensitization
with simple chemical compounds. Proc. Soc. Exp. Biol.
Med., 1933/34, 31:1079-80.

With J. van der Scheer. Serological studies on azoproteins.
Antigens containing azocomponents with aliphatic side chains.
J. Exp. Med., 59:751-68.

With J. van der Scheer. On the serological specificity of peptides.
II. J. Exp. Med., 59:769-80. In Festschrift Heinrich Zang-
ger, 1935, Teil 2, pp. 600-604. Zurich, Rascher & Cie. AG.

Forensic application of serologic individuality tests. J. Am. Med.
Assoc, 103:1041-44.

With W. R. Strutton and M. W. Chase. An agglutination re-
action observed with some human bloods, chiefly among ne-
groes. J. Immunol., 27:469-72.

1935

With M. W. Chase. Decomposition of the Group A substance in
horse saliva by a myxobacterium. Proc. Soc. Exp. Biol. Med.,
1934/35, 32:713-14.

With M. W. Chase. Additional note on decomposition of the
group A substances. Proc. Soc. Exp. Biol. Med., 1934/35,
32:1208.

With J. L. Jacobs. Studies on the sensitization of animals with
simple chemical compounds. J. Exp. Med., 61:643-56.

With J. van der Scheer. Serological tests with amino acids. J.
Immunol., 29:371-76.

1936

On the group specific A substance in horse saliva. II. J. Exp.
Med., 63:185-90.

With J. van der Scheer. On cross reactions of immune sera to
azoproteins. J. Exp. Med., 63:325-39.

With J. L. Jacobs. Sensitization of guinea pigs with methyl hep-
tine carbonate. J. Am. Med. Assoc, 106:1112.

With M. W. Chase. On group specific A substances. III. The
substance in commercial pepsin. J. Exp. Med., 63:813-17.

With J. L. Jacobs. Studies on the sensitization of animals with
simple chemical compounds. II. J. Exp. Med., 64:625-39.



208 BIOGRAPHICAL MEMOIRS

With J. L. Jacobs. Studies on the sensitization of animals with
simple chemical compounds. III. Anaphylaxis induced by ars-
phenamine. J. Exp. Med., 64:717-21.

Serological and allergic reactions with simple chemical com-
pounds. New England Journal of Medicine, 215:1199-1204.

The Specificity of Serological Reactions. Springfield, Charles C.
Thomas. 178 pp.

1937

With M. W. Chase. Immunochemistry. Ann. Rev. Biochem.,
6:621-43.

With A. S. Wiener. On the presence of M agglutinogens in the
blood of monkeys. J. Immunol., 33:19-25.

With M. W. Chase. Studies on the sensitization of animals with
simple chemical compounds. IV. Anaphylaxis induced by
picryl chloride and 2:4 dinitrochlorobenzene. J. Exp. Med.,
66:337-51.

With N. W. Pirie. Serological specificity in pyridine derivatives.
J. Immunol., 33:265-70.

Comment on article by H. W. Straus and A. F. Coca: Studies in
experimental hypersensitiveness in the rhesus monkey. III.
On the manner of development of the hypersensitiveness in
contact dermatitis. J. Immunol., 33:224-25.

1938

With J. van der Scheer. Anaphylactic shock by azodyes. II. J.
Exp. Med., 67:79-87.

With J. van der Scheer. On cross reactions of immune sera to
azoproteins. II. Antigens with azocomponents containing two
determinant groups. J. Exp. Med., 67:709-23.

With L. G. Longsworth and J. van der Scheer. Electrophoresis
experiments with egg albumins and hemoglobins. Science,
88:83-85.

With A. A. DiSomma. Studies on the sensitization of animals
with simple chemical compounds. V. Sensitization to diazo-
methane and mustard oil. J. Exp. Med., 68:505-12.

1939

With A. Rostenberg, Jr., and M. B. Sulzberger. Individual dif-
ferences in susceptibility to eczematous sensitization with sim-



KARL LANDSTEINER 209

pie chemical substances. Journal of Investigative Dermatol-
ogy, 2:25-29.

With J. van der Scheer. On the serological specificity of pep-
tides. III. J. Exp. Med., 69:705-19.

With M. W. Chase. Immunochemistry. Ann. Rev. Biochem.,
8:579-610.

With M. W. Chase. Studies on the sensitization of animals with
simple chemical compounds. VI. Experiments on the sensiti-
zation of guinea pigs to poison ivy. J. Exp. Med., 69:767-84.

With A. Rothen. Adsorption of antibodies by egg albumin films.
Science, 90:65-66.

1940
With A. S. Wiener. An agglutinable factor in human blood

recognized by immune sera for Rhesus blood. Proc. Soc.
Exp. Biol. Med., 43:223-24.

With J. van der Scheer. On cross reactions of egg albumin
sera. J. Exp. Med., 71:445-54.

With R. C. Parker. Serological tests for homologous serum pro-
teins in tissue cultures maintained on a foreign medium. J.
Exp. Med., 71:231-36.

With M. W. Chase. Studies on the sensitization of animals with
simple chemical compounds. VII. Skin sensitization by intra-
peritoneal injections. J. Exp. Med., 71:237-45.

With R. A. Harte. On group specific A substances. IV. The sub-
stance from hog stomach. J. Exp. Med., 71:551-62.

With M. W. Chase. Skin sensitization to a simple compound by
injections of conjugates. Proc. Soc. Exp. Biol. Med., 44:559.

With A. A. DiSomma. Studies on the sensitization of animals
with simple chemical compounds. VIII. Sensitization to pic-
ric acid: subsidiary agents and mode of sensitization. J. Exp.
Med., 72:361-66.

1941
With R. A. Harte. Group-specific substances in human saliva.

Journal of Biological Chemistry, 140:673-74.
With M. W. Chase. Quinine hypersensitivity in guinea pigs.

Proc. Soc. Exp. Biol. Med., 46:223.
With A. S. Wiener. Studies on agglutinogen (Rh) in human

blood reacting with anti-rhesus sera and with human isoanti-
bodies. J. Exp. Med., 74:309-20.




