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SUMMARY

Bence Jones proteinuria, one of the main clinical manifestations of mul-
tiple myeloma, was first recognized and described 150 years ago. From
1847 until nowadays many advances have occurred in biology, epidemio-
logy, treatment, and prognosis of the plasma cell dyscrasias. In the present
note, the most important milestones on the road to the recognition of the-
se diseases are traced, from Henry Bence Jones, the physician who first
emphasized the presence in the urine of the protein that bears his name,
to the more recent acquisitions in their biology and therapy.

1. The first cases of plasma cell dyscrasias

Saturday, November 1, 1845.

Dear Doctor Bence Jones,

The tube contains urine of very high specific gravity. When boiled it
becomes slightly opaque. On the addition of nitric acid, it efferve-
sces, assumes a reddish hue, and becomes quite clear; but as it
cools, assumes the consistence and appearance which you see. Heat
reliquifies it. What is it?’

This short note and a sample of urine were sent by a leading
physician of London, Dr. Thomas Watson, maybe a poor assi-
stant of Dr. Mac Intyre, to Dr. Henry Bence Jones, a 31-year-old
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physician at Saint George’s Hospital of London, who had al-
ready established a reputation as a chemical pathologist. The
patient who contributed the urine has been identified by the
inventive sleuthing of John Clamp as Thomas Alexander Mac
Bean, suffering from emaciation with severe pain in the ribs and
other parts of the axial skeleton.

Many of the important clinical features of plasma cell myelo-
ma were described in a series of four paper by Henry Bence Jo-
nes!, John Dalrymple?, and William Mac Intyre® between 1846
and 1850.

Mr. Mac Bean, 44 years of age and a rich highly respectable
grocer and tradesman in London, was seen in consultation on
October 30th, 1845, by Dr. William MacIntyre®, a 53-year-old
Harley Street consultant and physician to the Western General
Dispensary, Saint Marylebone in London. The patient had taken
a vacation in the country in September 1844 to regain his
strength. While vaulting out of an underground cavern on his
vacation, he had instantly felt as if something had snapped or gi-
ven way within the chest, and for some minutes he lay in intense
agony, unable to stir’. He was subsequently treated by his physi-
cian by means of the removal of a pound of blood and the ap-
plication of leeches on the chest which resulted in considerable
weakness but alleviation of his pain. He developed pleuritic pain
in the spring of 1845 which did not respond to cupping or the-
rapeutical bleedings. The use of steels and quinine therapy re-
sulted in rapid improvement and by mid summer he was capa-
ble to travel to Scotland where he was capable of taking active
exercise on foot during the greater part of the day, bounding over
the hills, to use his own expression, as nimbly as any of his com-
panions®. Unfortunately, his pain recurred and he died on Ja-
nuary 1, 1846. The final diagnosis was atrophia by albuminuria,
and at post-mortem examination, the ribs were soft, readily
broken, and easily cut by the knife. The anterior of the ribs was
filled with a gelatiniform substance which consisted mainly of
round or oval cells containing one or two nuclei, and larger than
the normal peripheral blood cells. Wood engravings made from
the drawings of Dr. Dalrymple’, surgeon at the Royal Ophthal-
mic Hospital, Morfield, are consistent with the appearance of
plasma cells.
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As with many first reported cases, earlier examples can be
found in literature. It is most likely that Sara Newbury, a 39-
year-old woman, the second patient described by Solly® in 1844,
had multiple myeloma. She developed severe back pain four
years before her death. She felt excruciating pain just as if her
thighs were being broken into a thousand pieces ° while her hu-
sband was lifting her from the fireplace to carry her to bed. He
felt her thighs give way, and she was unable to walk thereafter.
Fractures of the clavicles and right humerus occurred. She was
hospitalized at Saint Thomas Hospital of London and was trea-
ted with an infusion of orange-peel and a rhubarb pill when ne-
cessary as well as an opiate at night for controlling the intense
pain. She died on April 20th, 1844, and an autopsy revealed a
soft, reddish gelatinous substance in the bones. Solly examined
the red matter under the microscope with Mr. Birkett of Guy’s
Hospital of London who found the cells had a clear oval outline
enclosing one bright central nucleus, rarely two, never more'®,
Dalrymple'! stated that the microscope appearance reported by
Mr. Birkett accords very nearly with his description of Mac
Bean’s bone marrow.

2. Bence Jones proteinuria

The unusual characteristics of the urinary protein, consisting
in the precipitation at 40-58°C, but redissolution on further hea-
tings, only to reappear once more on cooling, were confirmed by
Dr. Henry Bence Jones who observed also that the addition of ni-
tric acid produced a precipitate which was redissolved by heat
and formed again upon cooling. He calculated that the patient ex-
creted more than 60 grams of the protein daily. He concluded er-
roneously that the proteins was hydrated deutoxide of albumen'?,
an error not corrected for nearly a century. Bence Jones reported
the findings to the Royal College of Physicians in 1847' and pu-
blished a more detailed account of his investigations in 1848,

Clamp has also analyzed the contributions of the three phy-
sicians - Bence Jones, Dalrymple, Mac Intyre - to the discovery
of the new entity, named animal matter, in the urine, and con-
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cluded that the unique heat-coagulation properties of Mac
Bean’s urinary protein were discovered by Mac Intyre, and not
by Bence Jones. Notwithstanding this, the relevance of Bence
Jones consists in the emphasization of the place of proteinuria
in the diagnosis of the cases with mollities ossium for he said'” I
need hardly remark on the importance of seeking for this oxide of
albumen in other cases of mollities ossium.

Henry Bence Jones was born on December 31th, 1813 in
Yoxford, Suffolk, England, at the home of his maternal grand-
father, the Reverend Mr. Bence. He attended Harrow where he
excelled in sports and was on the cricket team. Proceeding from
Harrow to Cambridge, he entered Trinity College in Dublin,
where he was a member of the boating crew. He attended the Di-
vinity Lectures in preparation for ordination but decided again-
st the career of a clergyman'® after taking his arts degree in Ja-
nuary 1836. Instead, he became a pupil of Mr. John Hammerton,
apothecary at Saint George's Hospital of London. He enrolled as
a full-time medical student after 18 months. During this time, he
learned the use of the stethoscope, a relatively new instrument
for the Ehysicians. In order to acquire a better knowledge of che-
mistry'’, he became a private pupil of Professor Thomas
Graham at University College of London. As a part of his studies,
he was required to examine a renal calculus from the University
College Museum; the stone consisted of cystine and its chemical
examination led to his first scientific publication. Bence Jones
spent six months during 1841 at Giesen, Germany, studying che-
mistry with Justus Von Liebig, the most famous chemist of the
proteins of the time. This fact could explain the interest of Ben-
ce Jones for the study of protein and because the urine sample
of Mr. Mac Bean was sent to him. He was elected a Fellow of the
Royal Society of Physicians in 1846. Dr. Bence Jones was an ac-
complished physician and acquired a large and remunerative
practice, and his g)roﬁts reached 7,400 pound from April 5, 1864
to April 5, 1865'%. His patients included the German chemist
August Wilhelm Hofman and the English biologist Thomas Hux-
ley, but the most famous of his patients was indoubtly Charles
Darwin, the great naturalist, whom he treated with a diet that
half starved him to death'. The inventor of the ophthalmoscope,
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Hermann von Helmholtz, had a great deal of respect for Bence
Jones. Dr. Bence Jones was well acquainted with Florence Nigh-
tingale and had a high opinion of her. He sought her advice
about a project that he was considering for reforming the trai-
ning of the nurses in the hospitals of London. He was also in-
fluential in the establishment of the Hospital for Sick Children
on Gereat Ormond Street on whose board he served. As a stu-
dent, Bence Jones attended lectures of the physicist, Michael Fa-
raday, at the Royal Institution. He subsequently became a friend
and physician to Faraday and in 1870 published a well-received
two-volume biography of the prominent physicist. Dr. Bence Jo-
nes was the first to describe xanthine crystals in the urine; he
emphasized the frequency of diabetes mellitus in the older po-
pulation; his publication of a series of lectures on the application
of chemistry and medicine to pathology and therapeutics was well
received; he believed that physicians would be better served if
they acquired knowledge about chemistry and physics rather
than Latin and Greek studies. In 1861, he noticed frequent heart
palpitations and diagnosed rheumatic heart disease with his
stethoscope; he had had an episode of rheumatic fever in 1839;
he developed a pleural effusion in 1866 and in early 1873 gave
up his practice because of hepatomegaly, ascites, and anasarca.
He died at his home at 84 Brook Street in London of congestive
heart failure on April 20, 1873. Although the two known obitua-
ries?® of Dr. Bence Jones described his works on renal stones,
diabetes mellitus, and malignant and tubercolous involvement
of the kidney as well as his emphasis on the value of microsco-
pical analysis of the urine, there was no mention of his paper on
the unique urinary protein that will bear his name. Interestingly,
Henry Bence Jones did not use the hyphen in his name and it
does not appear in any of his more than 40 papers and books.
The hyphen appeared and was added by his descendants more
than a half century after his death. Therefore, it is correct to
omit the hyphen when writing Bence Jones.

Several other scientists have been involved in the history of
Bence Jones proteinuria. In 1846, JFHeller’! had described a
protein in the urine which precipitated when warmed a little abo-
ve 50°C and disappeared on further heating; although he did not

385



Paolo Pasqualetti

recognize the precipitation of the protein when the urine was coo-
led, it is most likely that this was Bence Jones protein. Acting in
advance of his times, Heller distinguished this protein from both
albumin and casein, but its original observation was neglected for
many years. During the second half of the XIX century, Bence Jo-
nes proteinuria was thought to be due to an unrelated mali-
gnancy. Therefore, in 1869 Kuhne (cited by Kyle,1991) proposed
the term albumosuria, and the connection between multiple mye-
loma and this particular proteinuria was not recognized until
1889, when Kahler” established the link between Bence Jones
proteinuria and a recently discovered disease called multiple mye-
loma. It is noteworthy that the same material was named hydra-
ted deutoxide of albumen by Bence Jones in 1847%, animal matter
by MaclIntyre three years later®®, and still almosuria by Kuhne in
1969 (cited by Kyle,1991). At that time, there was a great confu-
sion on the nature and types of protein, term proposed first by
Berzelius in a letter to Mulder in 1838 and used for the first time
by Mulder in 1840s, to indicate a material present in both vegeta-
ble and animal tissue, sharing the property to be precipitated by
heating and redissolved by addition of acids. In 1841, the vear in
which Bence Jones was in Giesen in his laboratory, the great che-
mist of proteins Liebig stated that there was only one kind of pro-
teins, being the same substance in all cases, and only in 1845 he
changed his opinion. It is possible that his pupil Bence Jones and
the others physicians until the beginning of XXth century were
still in idea of only kind of protein and they believed that the sub-
stance present in the urine of Mr. Mac Bean and in the other pa-
tients was protein (albumen) modified in some way, perhaps by
oxidation. Bence Jones and the others emphasized in their papers
the presence of this material in urine, but did not suppose that
this material was a new, particular, pathological protein.

The connection between myeloma cells and the unusual Ben-
ce Jones protein was further demonstrated by Parkes Weber (ci-
ted by Quaglino & Haihoe,1992), who showed in 1910 that ma-
terial with the characteristic heat precipitation and solubility
features of that protein could be extracted from the bone tumors
in myeloma. Although similar proteins were also detected by Ja-
cobson in 1917 (cited by Quaglino & Haihoe, 1992) in the serum
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of a myeloma patient with renal failure, it was only after the in-
troduction of moving boundary electrophoresis that a clearly ab-
normal protein appeared sometimes to be present in the urine
and appeared invariably in the serum of the patients with mul-
tiple myeloma. Two distinct groups of Bence Jones proteins we-
re recognized by Bayne-Jones and Wilson® in 1922. In 1956,
Korngold and Lipari®® demonstrated a relationship between
Bence Jones protein and the serum proteins of multiple myelo-
ma. It is a tribute to Korngold and Lipari that the two major
classes of Bence Jones protein have been designated by the re-
spective Greek letters of their initials, kappa and lambda. In
1962, Edelman and Gally?’ demonstrated that the light chains
prepared from an IgG myeloma protein and the Bence Jones
protein from the urine of the same patient were identical.

3. Multiple myeloma

In 1867, Herman Weber®® described a 40-year-old man with
severe sternal and lumbar pain. At autopsy, the sternum was al-
most entirely replaced by a grayish red substance with a micro-
scopical appearance of a sarcoma; the skull, the ribs, several ver-
tebrae, and the pelvis were also involved. The term multiple mye-
loma was first introduced by Von Rustisky”’, Russian physician
who worked in the laboratory of Von Recklinghausen, in 1873,
when, during an autopsy, he found eight separate tumors of the
bone marrow. The patient had developed during life paraplegia
caused by a tumor involving the sixth and the eighth thoracic
vertebrae. The cells of the tumors were described as round with
a nucleus located in the peripheral area near the cell membrane.
Von Rustisky™® called this entity multiple myeloma to emphasize
the observation that the numerous bone marrow tumors - mul-
tiple - were the main characteristic of the disease, and that the
tumors derived from bone marrow - mields - and not from bone,
such as it is erroneously believed before his paper, when the di-
sease was called mollities and fragilitas ossium, that indoubtly at
that time indicated a great bulk of diseases, including osyteo-
malacia, rickets, multiple tumor metastates and so on.
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One of the most striking cases of multiple myeloma was that
of Dr. Loos, a 46-year-old physician, who developed a chest pain
aggravated by breathing in July 1879. Intermittent pain aggra-
vated by exercise occurred in multiple bones. Albuminuria was
noticed in September 1881 and pallor was seen in 1883. Two
years later he was seen by Dr. Otto Kahler’!: the physician no-
ted that the lower ribs of the patient touched the iliac crest. His
severe kyphosis increased and his chin pressed against the ster-
num producing a decubitus ulcer. He died on August 26th, 1887,
and at autopsy the ribs were soft and contained numerous gray-
reddish masses. Microscopical examination revealed the presen-
ce of large round cells consistent with multiple myeloma. Kah-
ler*? recognized that the urinary protein of the patient had the
same characteristics as that described by Bence Jones™®; the con-
clusive diagnosis was severe osteoporosis secondary to the proli-
feration of large round cells.

Otto Kahler, born in 1849, received his Medical Doctor degree
from the University of Prague. He spent a sabbatical year in Pa-
ris where he became interested in neurology and anatomy. He
contributed to the pathological anatomy of the central nervous
system and to tabes dorsalis. Unfortunately, he died of carcino-
ma of the tongue shortly after his 44th birthday in 1893. Althou-
gh the work of Kahler, who published a detailed review of mul-
tiple myeloma in 1889%, aroused considerable interest in all Fu-
rope, where the disease is still often referred to as Kahlers di-
sease, his obituaries and eulogies made no mention of his fa-
mous paper.

It is not surprising that the land mark contributions by Ben-
ce Jones and Kahler were not recognized during their lifetimes.

In 1897, Bozzolo gave a further detailed description of the di-
sease in a lecture, published in extenso the year after®™, at the
2nd National Congress of Italian Society of Internal Medicine,
and proposed the name of Kahler’s disease; his name was added,
at least in Italy, to that of Kahler in the eponym of myeloma.

The term plasma cell was coined by Waldayer®® in 1875, de-
scribing first very large, basophilic, round or oval bone marrow
cell with eccentric large nucleus, but it is most likely that he was
describing tissue mast cells and not plasma cells. Ramon vy

388

The History of Plasma Cell Dyscrasias

Cajal® in 1890 and Unna®® in 1891, working independently, de-
scribed accurately the morphology of the plasma cells. Ramon y
Cajal, during the study on syphilitic condylomas®®, and Unna
during the study on cutaneous lupus®, recognized that the cells
under observation were quite different from those known and
that the unstained perinuclear area - hof -, successively identi-
fied containing the Golgi apparatus. In 1895, Marschalko® de-
scribed the essential characteristics of plasma cells; still to day
the mature, well-differentiated plasma cells are called Mar-
schalk cells. Since the tumor cells of myeloma are not com-
monly conspicuous in the peripheral blood and since the tech-
niques for aspirating bone marrow were not developed until the
1920s, it is not surprising that the origin and the nature of the
myeloma cells remained in doubt for many years after the di-
sease itself had been recognized, evidence being largely obtained
from autopsy specimens with variable degenerative changes.
More than 60 well-defined cases of the disease were known,
when in 1900 Wright, in two identical papers*, reported a pa-
tient with multiple myeloma and, observing the close resem-
blance of the tumoral cells with those of bone marrow, stated
that the tumor consisted of plasma cells; he proposed the term
plasmacytoma® to emphasize the neoplastic proliferation of this
cellular lineage. On the other hand, for many years after this ele-
gant demonstration, there was still confusion, with supposed
examples of erythroblastic or myeloblastic myelomas as well as
plasmacytic ones being reported. In 1903 Foa (cited by Di Gu-
glielmo,1954) reported the first case of myeloma with the pre-
sence of plasma cells in the peripheral blood; there are several
evidences that this is the first case of plasma cell leukemia. In
1904 Ribbert (cited by Di Guglielmo,1954) published a case in
which the tumoral cells were identified as erythroblasts and the
term erythroblastoma was proposed. In 1906 Lumbarsch (cited
by Di Guglielmo,1954), on the basis of cytological and histologi-
cal appearance of bone marrow, proposed toc separate the mye-
loma into lymphocytoma, erythroblastoma, plasmacytoma and
leukocytoma. This was the first attempt of classifying morpholo-
gically the disease. Successively, with the introduction of the bo-
ne marrow cytoaspirate for the diagnosis of the hematological

389



Paolo Pasqualeiti

disorders*, only the plasma cells were considered the tumoral
cells from which myeloma arises. The mistake was probably due
to the lack of adequate preparation by apposition or by smear of
the histological and cytological material, or to post-mortem
changes in the cells. The first cases of myeloma dlagposeg in vi-
vo only on the features of the bone marrow cytoaspirate™” were
in 1931. An useful cytological classification, based oglély on the
plasma cell morphology, has been proposed by Bayrd™ in 1948,
and it is still widespreadly used.

4. Paraproteinemias

The increased erythrocyte sedimentation rate in .multiple
myeloma was noted by Ellinger*’ in 1899; he emphasized also
the elevated urinary excretion of protein and pr{?posed the
eponym Bence Jones proteinuria, in honor of .the first author
who described this particular aspect of the disease. In 1928,
Perlzweig and collegues™ reported hyperproteinemia when they
described a patient with multiple myeloma who had 9.0to 11.0
grams of globulin in his serum. Five years later, Wmt.robe angl
Buell® observed that the proteins of some patients with mult}—
ple myeloma precipitated when exposed to cold, 'and caﬂe.d this
unusual serum proteins cryoglobulins. After the introduction of
the studies of the serum proteins by means of ultracentrifuga-
tion, in 1937 Tiselius®® used an electrophoretic technique to se-
parate serum globulins into three components which he desi-
gnated alpha, beta and gamma. Two year later, Longsworth apd
collegues® demonstrated the tall, narrow-based church-spire
peak in the serum of patients with multiple myeloma. Subse-
quently, filter paper and then cellulose acetate and agarose have
been used as the supporting medium (zone electrophoresis). In
1953, Grabar and Williams>* described immunoelectrophoresis
which has facilitated the diagnosis of multiple myeloma. In 1980
was tested first the immunofixation™; this technique is more
sensitive than immunoelectrophoresis and is very helpful in the
recognition of small monoclonal light chains when none are
found with immunoelectrophoresis.
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With the introduction in the 1940s of the term paraproteins
and paraproteinemias by Apitz> to indicate the presence of a
monoclonal proteic component in the serum and in the urine,
and the diseases characterized by the presence of such proteins,
respectively, and the subsequent widespread use of electropho-
resis techniques in the analysis of clinical specimens, it soon be-
came apparent that paraproteins were gamma-globulins, mani-
fest on electrophoresis as a sharply concentrated narrow band
and thus contrasting with the normal broad gamma-globulin
band, established around the same time to be constituted chie-
fly of the proteins with specific antibody activity, the immuno-
globulins. In fact, Bing and Plum® in 1937 have correlated the
plasma cells with the production of the circulating serum glo-
bulins. At that time there were many controversies on the natu-
re of antibodies; it must be remembered that even in 1938 Mar-
rack™ stated in a report to the Medical Research Council: con-
troversy concerning the nature of antibodies centres round the
question whether they are protein or not. This relationship had
been clearly demonstrated in 19487, and confirmed by others
successively, but it was only in the 1960s that it was definitely
demonstrated by the identification of antibodies into plasma
cells by electron microscopy*®.

These observations suggested that each paraprotein repre-
sented a neoplastic monoclonal expansion of production of a
single immunoglobulin, and raised the possibility that plasma
cells might have a special role in antibody formation. The avai-
lability of such monoclonal immunoglobulins in large quantities
from the serum of myeloma patients greatly facilitated the
analytical researches which led, in the 1950s and later, to the
elucidation of the molecular structure of the immunoglobulins
in relation to their function, their separation into different sub-
classes, and in due course to an understanding of the genetic
mechanisms operating in their production. In a real sense, the
study of myeloma proteins provided the single most important
key to immunological advances during the 20 years from 1950
to onwards.

Only in the 1970s, a definitive nosological systematization of
plasma cell dyscrasias, especially multiple myeloma, was achieved.
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Hobbs® proposed for these diseases the term immunocytoma, in
order to indicate a tumoral expression of the immunocompetent
cells. Salmon and Seligmann®® established definitively that multi-
ple myeloma and related diseases are neoplasias of a cell of the B-
lymphocyte lineage evolved to the final stage of plasma cell; this cell
proliferates until forming a large population of similar cells; this
population is believed to be monoclonal, that is, derived from a sin-
gle cell, because the cell itself produce a homogeneous immuno-
globulin composed of a single class of heavy chain and one type of
light chain, or their fragments; the proliferation occurs in three dif-
ferent phases: the first or polyclonal phase is characterized by an
expansion of all immunocompetent cell lineages, the second or pre-
monoclonal phase by a controlled and benign expansion of a single
cellular clone, the third or monoclonal phase by an uncontrolled
and malignant proliferation of the same cellular clone.

5. Amyloidosis

Of some interest is also the history of an important compli-
cation of multiple myeloma, amyloidosis, that occurs in about
15% of the patients. The name amyloidosis was introduced by
Virchow in 1854 (cited by Cohen,1992) in the belief that the de-
posited material, which reacted with iodine, was a starch. Auto-
psy data consistent with the findings of amyloid were reported
by Fontanus as early as 1639. Enlargement and induration of
the liver, which may be have represented stigmata of amyloido-
sis, were mentioned in the 17th and 18th centuries by illustrious
authors such as Glisson, Portal and Malpighi. One of the early
problems was that enlarged livers were referred to as waxy or
lardaceous, and there was semantic arguments about the mea-
ning of these terms. Virchow focused on the cerebral corpora
amylacea, and named them amyloid; he also noted the cellulose-
like nature of the sago grains in the sago spleens described by Ch-
ristensen, but he did not at first observe cellulose in lardacecus
livers. Meckel, Virchow’s successor at Charite Hospital in Berlin,
applied the iodine sulphuric acid test to lardaceous organs and
preferred the term cholesterin when the results were positive.
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The substantial enlargement and lard-like waxing of the infil-
trated liver and kidneys in the systemic disease, and particularly
the globular white deposits against the red background of the
characteristic sago spleen, had already been described by Roki-
tansky in 1842%, but at this time the disorder appeared always
to be a secondary manifestation of chronic infections, notably
osteomyelitis, syphilis or tuberculosis. Wilks in 1856%, first re-
cognized that amyloid deposition might occur in the absence of
predisposing chronic infection. A case of amyloidosis associated
with multiple myeloma was casually noted in 1867, but the first
clear report of primary amyloidosis has been attributed to Wild
and to Soyka. Some years elapsed before the intimate associa-
tion with myeloma was noted by Adams and Dowse in 1872 (ci-
ted by Cohen,1992). Although the iodine sulphuric stain was
useful, it was replaced in 1875 by the metachromatic stain
methyl violet, but the histopathology of amyloid were signifi-
cantly clarified in 1922, when Benhold (cited by Cchen,1992) in-
troduced Congo red, first as a diagnostic test and then as a hi-
stological stain. It remains the most useful diagnostic test for the
presence of amyloid when used in combination with polariza-
tion microscopy.

The disagreements in literature about the terms farty, larda-
ceous, cholesterin, and then starch, cellulose, and amyloid pro-
longed centuries-old debates. Although Freidreich and Kekule®
demonstrated an absence of carbohydrate in amyloid deposits
and they established, as long ago as 1859, that the pathological
deposits were of protein - albuminous - rather than starch, 70
years passed before a connection with Bence Jones protein was
suggested by Magnus-Levy® in 1931, and a century before the fi-
brillary nature of amyloid and the involvement of the immuno-
globulins and their light chains in its pathogenesis were deter-
mined, and methods devised for its isolation in relatively pure
form, suitable for more detailed chemical analysis®. By 1964,
the amyloid material sometimes occurring in multiple myeloma
had been shown to consist of monoclonal immunoglobulin light
chains or fragments thereof*®, and a similar constitution was la-
ter established for the amyloid of the paraproteinemic plasma
cell dyscrasias, including macroglobulinemia and lymphopla-
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smacytoid immunocytoma, and that develops in some case of
monoclonal gammopathy of undetermmed significance®’.

Moreover, although Zenoni®® in the beginning of this century
postulated already the possibility of the existence of two forms
of amyloids, either primary or secondary, and Apitz® in 1940 de-
scribed the increased bone marrow plasma cell in primary amy-
loidosis and suggested the term para-amyloidosis to indicate the
form secondary to paraproteinemias, only in the recent ten years
the deposit in reactive amyloid, secondary to recurrent or chro-
nic infection or to certain neoplastic diseases, was shown to dif-
fer in constitution, as did the material of the uncommon here-
dofamilial systemic amyloidoses, and amyloidosis in which the
deposited material was of immunoglobulins light chain deriva-
tion was recognized as a separate entity.

6. Other plasma cell dyscrasias

Before reporting some notices of the developmental history of
treatment, it is not possible to conclude the history of multiple
myeloma and paraproteinemias without recalling Prof. Jan G.
Waldenstrom. He was born in Stockholm, Sweden, the son of
Prof. Henning Waldenstrém, and educated at the University of
Uppsala. He was appointed Professor of Theoretical Medicine at
Uppsala in 1947. Three years later he became Professor of Prac-
tical Medicine at the University of Lund and served as Physician
in Chief at the General Hospital of Malmé, Although his earliest
work was in acute porphyria, his major contributions have been
in the area of the plasma cell proliferative diseases. In 1943, he
described a new entity’® - purpura hyperglobulinemica - which is
now recognized as benign hyper-gammaglobulinemic purpura of
Waldenstréom. He noted the recurrence of purpura of the lower
extremities in young women, the presence of high erythrocyte se-
dimentation rate, and large amount of gamma-globulin in the
form of a broad-based or polyclonal increase in this condition.
He postulated that the derangement in globulin metabolism was
responsible for the syndrome. He also recognized a combination
of cirrhosis, elevated erythrocyte sedimentation rate, and hyper-
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globulinemia, which was subsequendv described by Henry
Kunkel. The next year, Waldenstrom’' described two patients
with oronasal bleeding, severe normochromic anemia, low se-
rum albumin, and an excess of high molecular weight plasma
protein. In collaboration with K.O.Petersen, he demonstrated
that these gamma-globulins had a molecular weight of approxi-
mately 1,000,000 daltons. He believed that these represented a
giant molecule and were not simply the result of the aggregation
of smaller proteins. This new entity is widely recognized as Wal-
denstrom’s macroglobulinemia. His most important contribution
was the concept of monoclonal and polyclonal gammogathies
which was luacﬂy presented in his Harvey Lecture of 19617, This
differentiation is of great practical importance, since patients
with a monoclonal proliferation of plasma cells have either a
neoplastic process or a potentially malignant proliferation, whe-
reas the patients with a polyclonal increase in immunoglobulins
have an inﬂammator}l or reactive, rarely a neoplastic, process.

The same Author” had applied in 1952 the name essential hy-
perglobulinemia to an abnormality characterized by the presen-
ce of a monoclonal spike in the gamma region detected through
routine electrophoretic analysis of sera, and unaccompanied by
related symptoms, and noted that the spike generally remained
of constant size over long periods, suggesting a static, relatively
benign process. Indeed, alternative names commonly used for
this relatively frequent abnormality included benign, idiopathic,
non-myelomatous, lanthanic, and asymptomatic monoclonal
gammopathy. Later studies and longer follow-up revealed that
this condition sometimes progressed to florid myeloma, macro-
globulinemia or amyloidosis, and this development could not be
predicted in advance at the time of first diagnosis. Therefore,
Kyle™ considered the term benign as a misnomer, and suggested
in 1984 that a more appropriate name would be monoclonal
gammopathy of undetermined significance, and this term became
widely adopted.

Finally, the last group of diseases generally considered
among the primary paraproteinemias includes the B-cell
lymphoproliferative disorders associated with the production
of defective immunoglobulin molecules consisting of incomple-
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te heavy chains without the normal light chain component.
These heavy chain diseases, which may involve any of the im-
munoglobulin classes. were first recognized within the last
thirty years, gamma heavy chain disease in 1964 by Franklin et
al.”, alpha heavy chain disease in 1968 by Seligmann et al.”,
and the uncommon mu heavy chain disease in 1970 by Forte et
al.”’ In 1974 the possibility of a plasma cell dyscrasia characte-
rized by the presence in the serum of incomplete molecules of
immunoglobulins, such as free heavy chains and free light
chain, was also demonstrated.”

7. Treatment

The first proposal for an effective treatment of multiple mye-
loma was that of whole body irradiation, reported by Medniger
and Craver’ in 1942, These Authors obtained a complete or par-
tial remission of the bone pain in seven of eleven treated pa-
tients; 4 patients survived 2-5 years after radiation treatment.
Medical therapy of myeloma was almost totally ineffective until
1947, when Alwall®® reported dramatic improvement in one of
two patients treated with stilbamadine and urethane. Further
study showed that the antimyeloma effect was produced only by
urethane. This drug, however, did not prove useful, for it cau-
sed considerable nausea and vomiting, and objective improve-
ments occurred in fewer than 15% of patients®’. Many other
agents®, including pentamidine, nitrogen mustard, 6-mercapto-
purine, and 5-fluorouracil, were tried without success. In 1958,
Blokhin and colleagues® reported to the New York Academy of
Sciences that D,L-phenylalanine mustard (sarcolysine) produced
significant improvement in three of six myeloma patients, in-
cluding healing of skull lesions in one. Because of this report,
the effectiveness of the L-isomer - L-phenylalanine mustard or
melphalan - was tested®, and objective improvement occurred in
one third of myeloma patients. Cyclophosphamide was soon
shown to be equally effective®®, and the value of adrenocortical
steroids was also demonstrated®. These three drugs - melpha-
lan, cyclophosphamide and corticosteroids - are still fundamen-
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tal in the therapy of multiple myeloma and are still used alone
or in combination in each chemotherapeutical protocol. The fir-
st attempt of allogeneic bone marrow transplantation in myelo-

ma®” was in 1982, utilizing as donor an identical twin, but the di-

sease relapsed after seventeen months.

Also today, the therapy of myeloma is still an enigma®™, but
the researches in this field continue®, especially in the use of
new chemotherapeutical agents and interferons.

8. Conclusion

The studies on the past two decades have clarified many
aspects of the disease, also by means of the experimental animal
model for the study of plasma cell dyscrasias in humans, that is
the intraperitoneal implantation of plastics and mineral oil in
the BALB/c mice, plasmocytomas developing within peritoneal
and mesenteric granulomas. The studies have identified many
predisposing and risk factors, such as chronic antigenic stimu-
lation, viral infections, occupational exposure to pesticides and
fertilizers, and radiations. They have clarified the tumor biclogy
of plasma cell myeloma, with the possible involvement of ras
and myc oncogenes. They have established the role of lymphoki-
nes in the differentiation and activation of normal B-cell as well
as of neoplastic plasma cells, especially IL-6, but also IL-3 and
GM-CSF and perhaps all types of cytokines. They have establi-
shed that the myeloma cells present a Gompertzian growth, di-
sease manifesting clinically when the myelomatous cell mass is
more than 0.6 x 10'%/m?. They have codified the diagnostic cri-
teria with the recognition of several different clinical forms of
myeloma, including frank myeloma, indolent myeloma, smolde-
ring myeloma, senile myeloma, extraskeletal myeloma, solitary
myeloma, non-secretory myeloma, osteosclerotic myeloma, and
lymphoma-like myeloma. They have also identified the progno-
stic factors, mainly the plasma cell labeling index and the serum
levels of B;-microglobulin, proposing several clinical and
morphological staging systems. :

After 150 years, the odyssey of discovery goes on.

397



Paolo Pasqualetti

BIBLIOGRAPHY AND NOTES

Bibliography has been subdivided into two parts: the first list - General Lectures - indi-
cates, in alphabetical order, several fundamental papers on the hisory and on the deve-
lopmental concepts of paraproteinemias and plasma cell dyscrasias; the second one con-
sists of the specific studies numbered as they appear during the text.

General Lectures

ASCARI E, MERLINI G., RICCARDI A, Il Mieloma Multiplo. In: Atti del XC Congresso
della Societa Italiana di Medicina Interna. Roma, Edizioni Luigi Pozzi, 1989, p. 261.
BARLOGIE B., EPSTEIN J., SELVANAYAGAM P, ALEXANIAN R, Plasma cell myeloma.
New biological insights and advances in therapy. Blood 1989; 73: 865.

BERGSAGEL D.E., RIDER W.D., Plasma Cell Neoplasms: History. In: DE VITAV.T,, HEL-
LMANN S., ROSENBERG S.A. (Eds.), Cancer: Principles and Practice of Oncology. Phi-
ladelphia, Lippincott & Company, 1985, p.1753.

BERGSAGEL D.E., Plasma Cell Myeloma: History. In: WILLIAMS W.J., BEUTLER E,,
ERSLEV AJ., LICHTMAN M.A. (Eds.), Hematology. New York, McGraw-Hill, 1990,
p.1127.

CLAMP J.R., On the First Recorded Case of Multiple Myeloma. Lancet, 1967; ii: 1354.
COHEN A.8,, History of Amyloidosis. J. Inter. Med. 1992; 232: 509.

DI GUGLIELMO R., Mieloma. In: Enciclopedia Medica Italiana. Firenze, Sansoni Edi-
zioni Scientifiche, 1954, p.1078.

DI GUGLIELMO R., VERCELLI D., Mieloma. In: INTROZZI P. (Ed.), Trattato Italiano di
Medicina Interna. Parte Terza: Malattie del Sangue e degli Organi Ematopoietici. Firenze,
USES Edizioni Scientifiche, 1986, p.3749. FERRARA A., STORTI E., Plasiocitoma e
Leucosi Plasmacellulare. Notizie Storiche. In: FERRARA A., STORTI E. (Eds.), Le Malat-
tie del Sangue. Milano, Casa Editrice Dr. Francesco Vallardi, 1947, p.1478.
GESCHICKTER C.F, COPELAND M .M., Multiple myeloma. Arch. Surg. 1928; 16: 807.
KYLE R.A., Multiple Myeloma. An Odissey of Discovery. In: PILERI A., BOCCADORO M.
(Eds.), Multiple Myeloma: from Biology to Therapy. Torino, Litoart Editor, 1991, p. 3.
POTTER M., The Developmental History of the Neoplastic Plasma Cell in Mice. Semin. He-
matol. 1973; 10: 19,

QUAGLINO D., HAIHOE F.G.J., Mulriple Myeloma and Other Differentiated B-cell Mali-
gnancies: History and Classification. In: QUAGLINO D. , HAIHOE E.G.J. (Eds.), Hemato-
logical Oncology. Edinburgh, Churchill Livingstone, 1992, p.311.

ROOSENBLOOM 1., An Appreciation of Henry Bence Jones, M.D., FR.S. (1914-1873).
Ann. Med. Hist. 1919; 2: 262.

ROSENFELD 1., Henry Bence Jones (1813-1873): the Best “Chemical Docror”. Clin.
Chem. 1987; 33: 1687.

SNAPPER I, KAHER A., Myelomatosis, Fundamentals and Clinical Features. History. Bal- -

timore, University Park Press, 1971, p. 5.

WALDENSTROM J.G., Diagnosis and Treatment of Multiple Myelowma and Monoclonal
Gammopathies. New York, Grune & Stratton, 1970.

1. BENCE JONES H., Chemical Pathology. Lancet 1847; ii: 88. IDEM, On a New Sub-

stance Occurring in the Urine of a Patient with Mollities Ossium. Phys. Trans. R. Soc.
Lond. 1848; 55: 1.

2. DALRYMPLE J., On the Microscopical Character of Mollities Ossium. Dublin Q. J.
Med. Sci. 1846; 2: 85.

3. MAC INTYRE W, Case of Mollities and Fragilitas Ossium, Accompanied with Urine
Strongly Charged with Animal Matter. Med. Chir. Trans. Lond. 1850; 33: 211.

398

22.

23.
. Cir. op. cit. nota 4.
25.

26.

27.

The History of Plasma Cell Dyscrasias

. MAC INTYRE W,, Case of Mollities ...op. cit. nota 3.

Ibidem.
Ibidem.
DALRYMPLE J., On the Microscopical ...op. cit. nota 2.

. SOLLY S., Remarks on the Pathology of Mollities Ossiwm with Cases. Med. Chir.

Trans. Lond. 1844; 27: 435.

. SOLLY S., Remarks ...op. cit. nota 8.

. Ibidem.

. DALRYMPLE 7., On the Microscopical ...op. cit. nota 2.

. BENCE JONES H., Chemical Pathology. ..., IDEM, On a New Substance....op. cit. nota 1.
. Ibidem.

. Ibidem.

. Ibidem.

. OBITUARY, Henry Bence Jones, M.D., M.A,, FR.C.P, FR.S. Med. Times Gazzette,

1873; 1: 505.

. OBITUARY, Henry Bence Jones, Lancet, 1873;i: 614.

. Cfr. op. cit. nn. 16,17.

. OBITUARY, Henry Bence Jones... op. cit. nota 17,

. Cfr. op. cit. nn. 16,17.

. HELLER I.F, Die Mikroskopisch-Chemisch-Pathologische Untersuchung. In: VON

GAAL G. (Bd.), Physikalische Diagnostik und Deren Anwendung in der Medicin, Chi-
rurgie, Oculistik, Otiatrik und Geburtishilfe, enthalten: Inspection, Mensuration, Palpa-
tion, Percussion und Auscultation, Nebst Eiver Kurzen Diagnose der Krank-heiten der
Athmungs und Kreislaufsorgane. Wien, Braumiiller und Seller, 1846, p. 576.
KAHLER 0., Zur Symptomatologie des Multiplen Myeloms; Beobachtung von Albu-
mosurie. Prag. Med. Wochenschr. 1889; 14: 33.

Cfr. op. cit. nota 1.

BAYNE-JONES 8., WILSON D.W., Immunological Reactions of Bence Jones Proteins.
II. Differentation between Berce Jones Proteins from Various Sources. Bull. John
Hopkins Hosp. 1922; 33: 119.

KORNGOLD L., LIPARI R., Multiple Myeloma Proteins. III. The Antigenic Relation-
ship of Bence Jones Proteins to Normal Gamma-globulin and Multiple Myeloma Se-
rum Proteins. Cancer 1956; 9: 262.

EDELMAN G.M., GALLY J.A., The Nature of Bence-Jones proteins: Chemical Simila-
rities to Polypeptide Chains of Myeloma Globulins and Normal Gamma-globulins. J.
Exp. Med. 1962; 116: 207.

. WEBER H., Mollities Ossium, Doubtful whether Carcinomatous or Syphilitic. Trans.

Pathol. Soc. Lond. 1867; 18: 206.

. VON RUSTISKY J., Multiple Myelom. Dtsch. Z. Chir. 1873; 3: 162.
. Cfr. op. cit. nota 28.

. Cfr. op.cit. nota 21.

. Ibidem. ‘

. Cf: op. cit. nota 1.

Cfr. op. cit. nota 21.
BOZZOLO C., La malattia di Kahler. Clin. Med. Ttal. 1898; 37: 1.
WALDAYER W.,, Ueber Bindegewebszellen. Arch. Mikrosc. Anat. 1875; 11: 176.

. RAMON Y CAJAL S,, Estudios Histologicos sobre los Tumores Epiteliales. Rev. Tri-

mest. Microgr. 1890; 1: 83.

. UNNA P.G., Ueber Plasmazellen, Insbasonder beim Lupus, Monatsschr. Prakt. Der-

matol. 1891; 12: 296.

399



42,

43.
44.

45.
46.

47.

48.

49,

50.
51

52.

53.

54.

35.
56.

57.
58.

59,
. SALMON S.E., SELIGMANN M., B-cell Neoplasia in Man. Lancet 1974: ii: 1230.

61.

62.

63.

64,
65.

Paolo Pasqualetti

. Cfr. op. cit. nota 37.
. Cfr op. cit. nota 38.
. MARSCHALKO T, Ueber die Sogenannten Plasmazellen, ein Beitrag zur Kenniniss des

ixzierkunﬂ der Entziindlichen Infiltrationszellen. Arch. Dermatol. Syphil. 1895; 30

241.

WRIGHT J.H., A Case of Multiple Myelowma. Johns Hopkins Hosp. Rep. 1900; 9 339,

WRIGHT J.H., 4 Case of Multiple Mveloma. Trans. Assoc. Am. Phys. 1900; 15: 137.

Cfr. op. cit. nota 42. )

CUSTER R.P, AHLFELDT FE., Studies on the Structure and Function of Bone Mar-

row. J. Lab. Clin. Med. 1929; 17: 322 & 960.

ZADEK I, LICHTESTEIN D., Bone Marrow Cytoaspirate for the Diagnosis of Multi-

ple Myeloma. Folia Haematol. 1931; 45: 60.

?A;[RD E.D., The Bone Marrow on Sternal Aspirate in Multiple Myeloma. Blood 1948;
1 987.

ELLINGER A., Das Vorkmmen des Bence Jones'schen Korpers tim Harm bei Tumioren

des Knochenwmarks und seine Diagnostisvche Bedeutung, Dtsch. Arch. Klin, Med.

1899; 62: 255.

PERLZWEIG W.A., DELRUE G., GESCHICKTER C,, Hyperparaproteinemia Asso-

gzéz!t;ds ;/vith Multiple Myelomas: Report of an Unusual Case. J. Am. Med. Assoc. 1928;

WINTROBE M.M., BUELL M.V,, Hyperprotidemia Associated with Multiple Myelo-

ma. Johns Hopkins Med. J. 1933; 52: 156. »

TISELIUS A., Electrophoresis of Serum Globulins. Biochem. J. 1937; 31: 1464,

LONGSWORTH L.G., SHEDLOVSKY T, MAC INNES D.A., Electrophoretic Patterns of

Normal and Pathological Human Blood Serum and Plasma. J. Exp. Med. 1939; 70: 399,
GRABAR P, WILLIAMS C.A., Méthode Permettant I'Etude Conjugude des Propriétés
Electrophorétiques et Immunochimigues d'un Mélange de Protéines. Application au
Sérum Sanguin. Biochem. Biophys. Acta 1953; 10: 193.

WHICHER J.T.,, HAWKINS L., HIGGINSON J., Clinical Application of Immunofixza-
tion: A more Sensitive Technique for the Detection of Bence Jones Protein. J. Clin.
Pathol. 1980; 33: 779.

APITZ X., Die Paraproteinosen. Uber die Storug des Eiweisstoffwechselsbei Plasmazy-
tom. Virch. Arch. Pathol. Anat. 1940; 306: 631. )
BING I., PLUM P, Serum Proteins in Leucopenia. Acta Med. Scand. 1937; 92: 415,
MARRACK J.R., The Chemistry of Antigens and Antibodies. Spec. Rep. Ser. Med. Res.
Coun., London, n. 230, H.M.Stationary Office, 1938.

FAHRABUS A, Antibody Production in Relation to the Development of Plasma Cells.
In Vitro and in Vivo Experiments. Acta Med. Scand. 1948; 130: 1.

DE PETRIS 8., KARLSBAD G., PERNIS B,, Localization of antibodies in plasma cell
by electron microscopy. J. Exp. Med. 1963; 117: 849,

HOBBS J.R., Paraprotein: Benign or Malignant? Br. Med. J. 1967; iii: 699,

ROKITANSKY K., Hanbuch der Pathologischen Anatomie. Wien, Braumiiller und Se-
del, 1842, Vol.111, p.311.

WILKS S., Cases of Lardaceous Disease and Some Allied Affections, with
Remarks.Guys Osp. Rep. 1856; 2 (series 3): 103.

f?ISE(?REICH N., KEXULE A, Zur Amyloidfrage. Virch. Arch. Pathol. Anat. 1859:
MAGNUS-LEVY A., Multiple Myeloma. Acta Med. Scand. 1938; 95: 217.

Cohep A.S., CALKINS E,, Electron Microscopic Observations on a Fibrous Compo-
nent in Amyloid of Diverse Origins. Nature 1959; 183: 120

400

73.
- 74. KYLE R.A., Benign Monoclonal Gammopathy. A Misnomer? J. Am. Med. Assoc.,

66.

67.
68.

69.
70.

71,

72.

75.

76.

77.

78.

79.

80.
81.

82.
33,

84,

85.

86.
87.

The History of Plasma Cell Dyscrasias

OSSERMAN E.F, TATUTSUKI K., TALAL N., The Pathogenesis of “Amyloidosis™
Studies on the Role of Abnormal Ganuma-globulins and Gamma-globulin Fragments
of the Bence Jones (L-Polypeptide} Type in the Pathogenesis of "Primary” and “Secon-
dary Amyloidosis”, and the Amyloidosis Associated with Plasma Cell Myeloma. Semin.
Hematol. 1964; 1: 3.

GLENNER G.G., TERRY W., HARADA M., Anwvloid Fibril Proteins: Proofs of Homo-
logy with mmunoglobulin Light Chain by Sequence Analysis. Science 1971; 172: 1130,
ZENONI C., Toxische Amyloidosis bei Antidiphtherischen Immunization des Pferdes.
Zeutralbl. Aller. Pathol. 1902; 13: 334,

Cir. op. cit. nota 55.

WALDENSTROM 1.G., Kliniska Metoder for Pavisande av Hyperproteindmi och Deras
Praktiska virde for Diagnostiken. Nord Med. 1943; 20: 2288,

WALDENSTROM J.G., Incipient Myelomatosis or Essential Hyperglobulinaemia with
Fibrinogenopenia: A New Syndrome? Acta Med. Scand. 1944; 117: 216.
WALDENSTROM 1.G., Studies on Conditions Associated with Disturbed Gamma-glo-
bulin Formation (Gamumopathies). Harvey Lectures 1961; 56: 211,
WALDENSTROM 1.G., Essential hyperglobulinemia, Adv. Metab. Disord. 1952; 2; 115.

1984; 251: 519.

FRANKLIN E.C., LOWENSTEIN 1, BIGELOW B., MELTZER M., Heavy Chain Di-
sease: A New Disorder of Serum Ganuna-globulins. Report of the First Case. Am. J.
Med. 1964; 37: 332. -

SELIGMANN M., MIHAESCO E., HUREZ D., MIHAESCO C., PSEUD'HOMME
J.L., RABAUD J.C, Alpha Chain Disease: A New Inmunological Abnormality. Scien-
ce, 1968; 162: 1396.

FORTE F A, PRELLI F, YOUNT W.J,, JERRY I.M., KOKWA &., FRANKLIN E.C,,
Heavy Chain Disease of the Mu (Gamma-M) Tvpe: Report of the First Case. Blood
1970; 36: 137.

ISOBE T., OSSERMAN E.F, Plasma Cell Dyscrasias Associated with the Production
of Incomplete IgG Molecules, Gamma Heavy Chains and Free Lambda Chains. Blood
1974; 43: 505.

MEDNIGER F.G., CRAVER L.F, Total body irradiation with review of cases.  Am. J.
Roentgenol. 1942; 48: 651.

ALWALL N., Urethane and Stilbamadine in Multiple Myeloma. Lancet 1947, ii: 388.
HOLLAND I.F, HOSLEY H., SCHARLAU C,, A Controlled Trial of Urethane Treat-
ment in myeloma. Blood 1966; 27: 328.

BERGSAGEL D.E., GRIFFITH K.M., HAUT A., STUCKEY W.1.jr, The Treatment of
Plasma Cell Myeloma. Adv. Cancer Res. 1967; 10: 311.

BLOKHIN N., LARIONOV L., PEREVODCHIKOVA N., CHEBOTAREVA L.,
MERKULOGOVA N, Clinical Experiences with Sarcolysin in Neoplastic Diseases. Ann.
N. Y. Acad. Sci. 1958; 68: 1128,

BERGSAGEL D.E., SPRAGUE C.C, AUSTIN C., GRIFFITH K.M., Evaluation of
MNew Chewmotherapeutic Agents in the Treatment of Multiple Myelowma. IV, L-Phenylala-
nine Mustard (NSC-8806). Cancer Chemother. Rep. 1962; 21: 87.

KORST D.R., CLIFFORD G.O.,, FOWLER WM., LOUIS J., WILL J., WILSON H.E,
Multiple Myeloma. 11. Analysis of Cvelophosphamide in 165 Patients. J. Am. Med. As-
soc., 1964; 189: 758.

ALEXANIAN R., Treatment for Multiple Myeloma: Combination therapy with different
Melphalan Dose Regimens. J. Am. Med. Assoc. 1969; 208: 1680,

GCSSERMAN E.F, DIRE LB, DIRE J,, SHERMAN W.H., HERSMAN J.A,, STORB
R., Identical Bwin Marrow Transplantation in Multiple Myeloma. Acta Haematol. (Ba-
sel) 1982; 68: 215.

401




Paolo Pasqualetti

88. HOOGSTRATEN R., Multiple Myeloma: A Therapeutic Enigma. Am. J. Clin. Oncol.
1992; 12: 13,

89. KYLE R.A., Newer Approaches in the Treatment of Multiple Myeloma. Cancer 1993;
72: 3489. ALEXANIAN R., DIMOPOULOS M., The Treatment of Multiple Myeloma.
N. Engl. J. Med. 1994; 330: 484.

Correspondence should be addressed to:

Paolo Pasqualetti, Department of Internal Medicina and Public Health, Faculty of Me-
dicine and Surgery, University of UAquila, Via San Sisto, n.22/E, I - 67100 L'Aquila, 1.

402

MEDICINA NEI SECCOLI ARTE E SCIENZA, 8 (1996) 403-409
Journal of History of Medicine

Articoli/Articles

CURRENT HISTORIOGRAPHY OF MEDICINE.
LIBRARY SECTIONS AND MUSEUMS

CARLA SERARCANGELI
Dip. Experimental Medicine and Pathology
Section of History of Medicine
University of Rome La Sapienza, I

SUMMARY

Medical discoveries and increasing number of specialities have
restricted space of interests in humanities in the last decades.
The European Union in order to ensure a general standard for
personnel exchange has issued instructions about the objecti-
ves of medical curricula.

Now researches of the humanities are very actively involved
and interaction of history of medicine with allied sciences ap-
pears to be an essential requirement for the linkage for the me-
dical profession.

The last decades have seen a strong decrease in the number
of physicians dedicated to the study of the history of medicine.
And prospects seem to be discouraging:

There is reason to surmise that the next few decades will witness a
reduction in the number of [American] physicians who will contri-
bute ro the history of medicine, either as writers or as teachers ...
Future physician teachers of medical history may have to be sought
in Europe or elsewhere'.

In the XIXth century a physician was frequently also devoted
to humanities. Both undergraduate and postgraduate medical
curricula have now been filled with a progressively increasing
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