NIELS RYBERG FINSEN -- 1903 NOBEL LAUREATE IN MEDICINE

Nobel Prize in Physiology or Medicine 1903 in recognition of his contribution to the treatment of diseases, especially lupus
vulgaris, with concentrated light radiation, whereby he has opened a new avenue for medical science.

PRESENTATION SPEECH
by Professor the Count K. A. H. Morner, Rector of the Royal Caroline Institute

Your Majesty, Your Royal Highnesses, Ladies and Gentlemen.

This year's Nobel Prize for Physiology or Medicine has been awarded by the Council of Professors of the Caroline Institute to
Professor Niels Finsen of Copenhagen in recognition of his work on the treatment of diseases, and in particular the treatment of
lupus vulgaris by means of concentrated light rays.

Finsen's studies in connection with this disease constitute the most well known and the most fruitful part of his work and are
responsible for the important role played by phototherapy in medical art today. His first steps in the field of phototherapy, however,
were directed towards general biological problems related to the effects of light on the organism. This led him to consider a number
of specific problems concerning the effects of light on the skin in certain diseases. At first his research was not concerned with
lupus but with another disease, smallpox. This first project in the field of therapeutics was certainly far removed from the principles
that Finsen followed later in the treatment of lupus and other diseases, but it prepared the way nonetheless for his major research in
this latter field.

In 1893 Finsen recommended the use of red light in the treatment of smallpox; this treatment, by protecting the skin against
harmful Iight rays, was believed to facilitate the healing of the skin lesions and prevent the appearance of scars, which are ofien the
sequel to this disease. An analogous form of treatment for smallpox had in fact been in use many years before and had even been
current during a part of the nineteenth century. A firm basis for this practice was lacking however. The situation was far more
favorable when Fines began his research on the subject. In 1889 Tidemark’s important work had demonstrated that the most
refractable rays of the spectrum, in particular the ultraviolet rays, had a strong and specific effect on those parts of the body surface
which were exposed to them. This effect is quite different from the irritations or bums produced by heat rays. At first no effect, or
at the most a slight one, is apparent, but a few hours after exposure to the rays a certain degree of irritation is felt which
progressively increases in intensity for about twenty-four hours and then gradually subsides. Finsen's proposed treatment of
smallpox made use of Widmark's findings in this field. His method consisted in filtering off the ultraviolet rays by means of red
glass and red curtains, etc., thus preventing their irritative effect on the skin, without having to keep the patient in total darkness.

Although this work brought recognition for Finsen, it is nevertheless of secondary importance when compared with the results
of his further research. Finsen's stroke of genius in his later work was to attempt to make therapeutic use of the powerful biological
effects of highly refractable rays. In this way he blazed the trail for scientific phototherapy and for the curative use also of other
rays than those contained in ordinary light.

Finsen's decision to follow this line of research was influenced by the phenomenon that light has the property of preventing
the development of bacteria and even of killing micro-organisms. This phenomenon had already been observed in 1877 by Downes
and Blunt and had been confirmed and studied by a number of scientists such as Duclaux, Roux, Buchner and others, on bacterial
cultures, before Finsen undertook to apply it to living tissue-containing bacteria. In this case also the active rays are the high-
refraction rays of the spectrum. In considering the effects of light on living organisms containing bacteria, an explanation of the
results obtained must take into account an essential factor other than the effect of light on pathogenic microorganisms, namely, the
already mentioned effects of light on the tissue itself. The question as to which of these two factors is most important in the
therapeutic use of light will no doubt be the subject of further research. Whatever the answer may be to this question, the effective
rays are the ones strongly refracted. The lower refraction rays, on the other hand, are of little use and, since they have the great
disadvantage of producing combustion, must, as far as possible, be eliminated. Finsen's method is therefore in no way comparable
to certain previous attempts to treat lupus by burning the affected tissue with a burning-glass.

The treatment of lupus by Finsen's method is carried out in the following way. Sunlight, or more frequently the light from a
powerful eleciric-arc lamp (both forms containing a high proportion of active rays) is concentrated by means of lenses of
appropriate composition into a beam from which the heat rays have been as far as possible eliminated; this beam is projected on a
small area of affected skin, which has been drained of blood by pressure. The beam of light is applied continuously for one hour.
Immediately afterwards the treated area becomes red and a little inflamed. During the next few days, this irritation of the skin
increases, and then soon after begins to decrease and it is at this point that healing commences and scar tissue begins to form, which
eventually produces a surface almost exactly like normal skin. Every part of the diseased area is treated consecutively, repeating the
process twice on the same area if this proves necessary. This treatment has no unpleasant effects but it is expensive, requires
constant supervision and considerable time. The results obtained, however, greatly outweigh these disadvantages. This method has
proved of use in the treatment of a number of other skin diseases, but it has been particularly successful in the treatment of lupus
vulgaris. None of the methods previously used for the treatment of this disease has produced results which can in any way be
compared to those obtained with phototherapy.
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Lupus vulgaris is, as we know, a form of tuberculosis, with localized lesions on the skin, especially that of the face, such as
the nose, eyelids, lips and cheeks. The skin is gradually eroded, the face sometimes becomes dreadfully disfigured, and finally
transforms patients into objects of repulsion. The chronic and progressive nature of this disease is particularly marked: it may
remain active for ten years, twenty years, or even longer and, until now, it has proved resistant to all treatment. Even when patients
had sufficient courage to persevere with these forms of treatment their hopes were dashed more often than not; rarely was a
permanent improvement possible in this dreadful disease.

Finsen began to treat his first case of lupus in November 1895. Although the method had not yet been developed far, and
although the case itself was of considerable severity, having proved resistant to all the current forms of treatment most energetically
applied, the results were most satisfactory. News of this success soon spread: patients suffering from lupus left their hiding places
and hurried from far and near to seek a cure or some relief from their suffering. They were rarely disappointed.

The new method soon obtained recognition from the medical world and became current practice. It also gained considerable
support from philanthropists outside medical circles. The very next year, in 1896, the Finsen Institute of Phototherapy was founded
in Copenhagen with funds obtained largely from generous private donations; the State and the City authorities also contributed.
This Institute, devoted to research on the biological effects of light and the practical medical application of the results obtained, has
since gradually been greatly developed and improved. It is now housed in its own recently equipped building, which includes a
clinical section for the treatment of patients and an experimental research laboratory. It has a large staff including 8 doctors, 53
nurses, 3 assistants, other employees and numerous domestics.

Finsen's method for treating lupus is still used in the Institute. This year a report was published containing the cases of lupus
treated during the first six years, up to and including November, 1901, in which 800 cases are described. The results are
particularly satisfactory and are far superior to those obtained previously in the battle against this disease.

In 50 % of these cases the skin disease was cured, although in many of them the lesions were extensive and of long standing.
In a great number of cases, so much time has elapsed since the recovery that one considers this as permanent.

In the other 50 % of these cases, in which a complete cure was not achieved, a partial cure or a considerable improvement was
obtained in most cases. In only a very small number of cases, approximately 5 % of all cases, treatment was unsuccessful or
produced only temporary results. From the beginning of December 1901 until the end of October of this year, 300 further cases of
lupus were treated. It has been noted that in recent years the proportion of cases of early lupus is much higher than before. As
Finsen has said, it seems that in Denmark the time will soon come when the last chronic cases of lupus will have disappeared. Since
cases of early lupus respond more easily to treatment, the future is most encouraging.

This method represents an immense step forward and the work of Professor Finsen has led to developments in a field of
medicine, which can never be forgotten in the history of medicine. For this he deserves the eternal gratitude of humanity.

An illness, from which he has long suffered, unfortunately prevents Professor Finsen from being here today.

I therefore ask you, Count Sponneck, as representing Denmark, to accept on behalf of Professor Finsen the tribute which the
Council of Professors of the Caroline Institute pays to your eminent fellow countryman in awarding him this year's Nobel Prize,
and I am particularly happy to do so in the knowledge that this tribute has been won by a brother from over the Sund.

NIELS RYBERG FINSEN - BIOGRAPHY

Niels Ryberg Finsen was born on December 15, 1860, at Thorshavn in the Faroe Islands. His father, Hannes Steingrim
Finsen, belonged to an Icelandic family with traditions reaching back to the 10th century, and occupied prominent (from 1871 the
highest) positions in the administration of the Faroe Islands. The mother, Johanne Froman, was also born on Iceland. The boy
received his early education in schools at Thorshavn and then at Herlufsholm in Denmark. Here the Rector declared that “Niels was
a very nice boy, but his gifts were small and he was quite devoid of energy”. This may have been due to fagging for older pupils,
for when the boy was moved to a school at Reykjavik, Iceland, in 1876, he succeeded much better in spite of the fact that he did not
initially know the language.

In 1882 Finsen went to Copenhagen to study medicine, taking his final examination in 1890. The same year he also became
professor of anatomy at the University of Copenhagen, a post he left in 1893 in order to be able to devote more time to his
scientific work. He still went on with private tutoring of medical students, thus gaining a very moderate income for his living.

Already from 1883 and probably several years earlier he suffered from an illness which turned out to be Pick's disease and is
characterized by progressive thickening of the connective tissue of certain membranes in the liver, the heart and the spleen. This
results in impairment of the functions of these organs. As time went on, symptoms of heart trouble developed in addition to the
general weakness and ascites, so that Finsen became more and more of an invalid. His last years had to be spent in a wheel chair
and his ascites had to be tapped no less than 18 times - often as much as 6 litres of fluid were withdrawn. That he in spite of this
was able to make his remarkable contributions to medicine tells of a sirong will and great energy.

He has himself given the following short description of his work. “My disease has played a very great role for my whole
development... The disease was responsible for my starting investigations on light: I suffered from anemia and tiredness, and since
I lived in a house facing the north, I began to believe that I might be helped if I received more sun. I therefore spent as much time
as possible in its rays. As an enthusiastic medical man I was of course interested to know what benefit the sun really gave. I
considered it from the physiological point of view but got no answer. I drew the conclusion that I was right and the physiology
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wrong. From this time (about 1888) I collected all possible observations about animals seeking the sun, and my conviction that the
sun had a useful and important effect on the organism (especially the blood?) became stronger and stronger. What this useful effect
really was, I could not find; I have been working for this goal ever since but have not been able to find exactly what I have been
seeking, though we have gone somewhat forward.

My intention was even then (about 15 years ago) to use the beneficial effects of the sun in the form of sun bathing or artificial
light baths; but I understood that it would be inappropriate to bring it into practical use if the theory was not built upon scientific
mvestigations and definite facts.

During my work towards this goal I encountered several effects of light. I then devised the treatment of smallpox in red light
(1893) and further the treatment of lupus (1895). Both these things are therefore in sense side issues, but they completely occupied
my time for several years and have partly drawn me away from my main goal.

During the last few years, 1 have, however, become convinced that it does not help to wait until I find the answer I am looking
for in the laboratory, but that it is justified to work also with clinical experiments. Thus both approaches can be carried out
simultaneously in the effort to reach the final goal.

In beautiful but simple experiments Finsen demonstrated that the most refractive rays from the sun («the chemical rays») or
from an electric arc may have a stimulating effect on the tissues. If the irradiation is too strong, however, it may give rise to tissue
damage, but this may to some extent be prevented by pigmentation of the skin as in the Negro or in those much exposed to the sun.
In smallpox Finsen thought that the multiple scars might be avoided if the patient was protected from the chemical rays. The
experiments with such patients were successful. On the other hand chemical rays free from heat rays might be used to obtain a
useful effect either by concentration on particular area - and this led to the treatment of lupus vulgaris or other skin diseases - or
employed as general sun-baths, which on Finsen's suggestion was tried in cases of tuberculosis. The results were promising but as a
rule the northern climate was not well suited for such therapy. As is well known, this kind of treatment has been found to be
excellent in places where the sun is rich in chemical rays, e.g. in the Alps where the absorption of these rays by the atmosphere is
rather small. The treatment of surgical tuberculosis in this way by O. Bernhard and A. Rollier at high elevations in Switzerland has
been especially successful.

Finsen himself proved very convincingly that the concentrated chemical rays may exercise very beneficial effects in the
disfiguring disease lupus vulgaris. This is due to a bactericidal as well as a general stimulating effect on the tissues. He has
developed the technique by numerous practical methods, and the Finsen Institute was erected in Copenhagen as early as 1896,
being enlarged some years later due to the generosity of two Danish donors, Mr. Hageman and Mr. Jorgensen, and the Danish
Government. It has served as the model for numerous similar institutes in different parts of the world, and together they have
greatly reduced the number of cases of lupus.

Finsen's work contained a definite and important recent discovery and was therefore well qualified for a Nobel Prize.
Moreover he was still a young man. Of course it was known that his health was not good, but it was obviously thought that the
Prize might be of considerable importance. This was soon found to be the case. When Finsen, on October 17, 1903, received the
letter with the announcement of the decision, his first words were: “Well, thus it has now been established that the thing is Danish”.
When the usual Nobel festivities took place at Stockholm on December 10, 1903, he himself was sitting at his home in his wheel-
chair receiving congratulations from his personnel and from numerous friends. He then made it known that he would donate 50,000
crowns of the Prize to the Institute and another 60,000 crowns to a sanatorium for heart and liver diseases, which had also been
founded by him. One immediate consequence was that each of his two main donors gave 50,000 crowns to the Finsen Institute.
Thus in spite of Finsen's failing health his ideas were spread still further and his creation - the Institute - was helped.

Among the many publications by Finsen Om Lysets Indvirkninger paa Huden (On the effects of light on the skin) appeared in
1893 and the classical treatise Om Anvendelse I Medicinen' af koncentrerede kemiske Lysstraaler (The use of concentrated
chemical light rays in medicine) in 1896. This and other papers were published in German in 1899, and La Photothérapie appeared
n French the same year. The results of many of his researches are contained in the communications published by his Institute.
Finsen tried to counteract the symptoms of his illness in various ways, and during his last years he kept to a diet poor in salt. This
led to his last publication, a thorough study of En Ophobning af Salt i Organismen (An accumulation of salt in the organism) in
1904.

Finsen received the title of Professor in 1898, and in 1899 he became Knight of the Order of Dannebrog, to which a few years
later the Silver Cross was added. He was member or honorary member of numerous societies in Scandinavia, in Iceland, Russia,
Germany etc. He received a Danish gold medal for merit, and in 1904 the Cameron Prize was given him from the University of
Edinburgh. Dr. Finsen died on September 24, 1904.

From Nobel Lectures, Physiology or Medicine 1901-1921.
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