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SYNOPSIS

A special study was made of the problem of brucellosis due to
Brucella melitensisin visits to Mexico City in 1948, to the FAO/WHO
Brucellosis Centres at Montpellier (France), Florence (Italy), and
Rijeka (Yugoslavia) in 1951, and to Spain in 1952. Br. melitensis
infection in human beings causes more severe illness than Br.
abortus infection. It develops primarily in rural communities living
in close contact with goats and sheep; cattle and swine may also
harbour the infection.

In diagnosis, the agglutination test has proved the most
satisfactory procedure; testing would be more uniformly reliable if
a single antigen were used. Lack of funds and technical assistance
have in many instances limited the bacteriological studies upon
which a more definitive diagnosis of brucellosis depends.

Antibiotics, Brucella vaccines, and colloidal preparations of gold
and silver-used separately and in combination-have proved of
varying therapeutic value, although response to antibiotics is less
favourable than in cases of Br. abortus infection.

While the drastic measures -involving the slaughter of about
10,000 sheep-taken in Slovenia, Yugoslavia, in the late 1940's,
against an outbreak of brucellosis, is an inspiring example of how
the disease can be eradicated, the removal of all diseased animals
is rarely feasible economically. It is hoped that future research
will reveal a practicable alternative in the immunization of sheep
and goats against the disease.

For practical purposes it is convenient and desirable to classify Brucella
organisms as Brucella abortus, Brucella suis, or Brucella melitensis. A survey
conducted in the USA in 1948 indicated that approximately three-fourths
of the cases of human brucellosis were due to Br. abortus.31 While brucel-
losis in the USA is essentially an abortus problem, an appreciable number
of cases is due to Br. suis. Less frequently, human brucellosis is caused
by Br. melitensis. In Minnesota, about three-fourths of the human cases
are due to Br. abortus, and the remaining one-fourth is caused by either
Br. suis or Br. melitensis.16 It has been possible to study the clinical course

* This article will also be published, in Spanish, in the Boletin de la Oficfna Sanitaria Panamerkcana.
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of, and to follow, cases due to Br. abortus over a period of several years.
These investigations have shown quite clearly that this type of brucellosis
is a self-limiting disease with eventual and complete recovery occurring
in the majority of cases.28 A low incidence of disabling complications
was encountered. An opportunity has also presented itself on several
occasions for the study ofthe problem of brucellosis caused by Br. melitensis;
first in Mexico in 1948, and then in the Mediterranean area in 1951 and
1952. These latter observations revealed that human brucellosis due to
Br. melitensis presented a more serious illness with a greater degree of
toxaemia than that caused by Br. abortus, a conclusion that has been
shared by others.18 From a worldwide point of view, Br. abortus and
Br. melitensis constitute more of a problem to animal and human
health than Br. suis. That Br. abortus can be eliminated as a threat to
human and animal health is emphasized by the progress that has been
made in the USA and in Puerto Rico.14' 23, 30 As is pointed out later
(page 394), the eradication of the reservoirs of Br. melitensis constitutes
a very serious and difficult task.

In this report are presented some observations on human and animal
brucellosis due to Br. melitensis. Research activities, problems of epidemio-
logy, diagnostic and therapeutic procedures, and the methods for control-
ling brucellosis that are being carried out in various countries are often not
known outside the individual countries because the information is either
not published, or, if the knowledge is recorded, the facts are obscured in
local technical journals and bulletins, and their dissemination is hampered
by language difficulties. During the summer of 1948, I had the opportunity
of visiting the clinic and laboratory of Dr. M. Ruiz Castaneda in Mexico
City. Many human cases of brucellosis were seen, and the diagnostic and
therapeutic methods used in that clinic were evaluated. This visit provided
an unusual privilege of viewing the problem of brucellosis as caused by
Br. melitensis. Then, in the summer of 1951, this experience was extended
by visits-in the capacity ofWHO Brucellosis Consultant - to the FAO/
WHO Brucellosis Centres at Montpellier (France), Florence (Italy), and
Rijeka (Yugoslavia). In a similar capacity, a visit was made to Spain in
the autumn of 1952, and, again, to Montpellier (France). These obser-
vations carried out in Mexico and in the Mediterranean area offered a
comprehensive picture of the present-day problems of brucellosis due to
Br. melitensis.

Epidemiological Considerations

I shall not attempt to review in detail the well-known and classical
views on epidemiology, but rather shall emphasize the more current problems
in relation to what has been known for many years. As one surveys brucel-
losis today in the Mediterranean countries, one is impressed ovet and
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over again by the applicability to contemporary problems of the epidemio-
logical information contained in the reports of the Commission for the
investigation of Mediterranean fever. Since the goat is still a major reservoir
for Br. melitensis, attention is called particularly to the reports of Horrocks
& Kennedy 10 and of Eyre et al.,9 members of that commission. While
these data applied to conditions on the Island of Malta at the beginning
of the 20th century, a similar state of affairs was encountered in southern
France at the same time. Shortly after the reports of the Commission
for the investigation of Mediterranean fever appeared, a general medical
practitioner working in the villages of the Cevennes Mountains near
Montpellier, France, studied an epidemic of Malta fever, and recorded
his findings in a classic monograph in 1911.5 This physician pointed to
the goat as the offender, and stated that the disease was transmitted to
humans through the ingestion of raw goat's milk and fresh goat's cheese.
He also pointed out that the organisms could enter the body through the
skin. In the following years, Montpellier became a centre of investigations
on undulant fever. Beginning in 1931, the International Health Division
of the Rockefeller Foundation supported investigations on the disease.
In a report from the Montpellier centre, Taylor and his associates 29 impli-
cated sheep along with goats as the important reservoirs for Br. melitensis.
Important contributions have continued to emanate from Montpellier, and
today that university is an FAO/WHO Brucellosis Centre.

Human brucellosis was recognized as early as 1904 in Spain,19 while
an increasing interest in brucellosis has been manifested in Italy since
the end of the first World War. There are two centres in Italy where investi-
gations on brucellosis are being carried out. The first is at the University
Clinic in Catania, and the second is at the Institute of Hygiene and Micro-
biology in Florence. The latter collaborates with the Institutes of Hygiene
at the Universities of Pisa and Siena, and with the Veterinary Clinic at the
University of Pisa. The group at Florence has been designated an FAO/
WHO Brucellosis Centre. As is related later in this article (page 389),
infections due to Br. melitensis have been recognized only recently in
Yugoslavia.

The epidemiology of brucellosis due to Br. melitensis follows a general
pattern, and in the various countries the spread of the disease from animal
to animal, and from animal to man, involves certain features in common.
The reservoir for Br. melitensis is sheep and goats. An apparent exception
to both sheep and goats being a source of disease for other animals and
man is the report from Argentina in which it is pointed out that no human
infection has arisen from infected sheep.18 While cattle can become infected
with Br. melitensis, and can disseminate the disease, much more information
is needed before it can be ascertained how important bovines are in the
spread of the disease. Likewise, hogs may harbour Br. melitensis, and
observations in the USA indicate that swine may be a serious source of
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infection for human beings., 12, 13 Sheep and goats shed Brucella organisms
in their milk, and excrete them in the urine, and probably in the faeces.
In addition, the bacteria are found in the vaginal discharges following
abortion. The immediate environment of the diseased animals may then
become heavily contaminated with Brucella. Other animals are infected
through the ingestion of contaminated food, the inhalation of dust particles
containing viable organisms, and the entrance of organisms through
abrasions of the skin. In southern France, the disease has spread through
sheep and goats because of an old custom known as " transhumance ".29
In the early summer, flocks of sheep are gathered from the various farms
and villages in the lowlands and transferred to the cooler mountainous
districts. Hundreds of animals are then brought together under the care
of a single shepherd. There is a free intermingling of the animals. With the
approach of the colder weather in the autumn, the sheep and goats are
returned and distributed to their owners.

Human beings contract melitensis infections through the ingestion of
unpasteurized goat's milk, and by eating fresh, unfermented cheese derived
from either goats or sheep. The human disease exists primarily as an
infection of rural folk, reflecting a high degree of contact with the infected
animals and with their contaminated environment. During the cooler
winter months, the animals often live in a shed adjacent to or forming a
part of the family house, so that animals and people mingle freely. The
handling of fresh milk and aborted material, and the inhalation of dust
with viable organisms afford modes of infection. In the fields, the animals
may contaminate with urine and faeces vegetables and fruit which are
utilized for human consumption. The shearing of sheep and the butchering
of animals also facilitate infection. Persons disposing of manure from
these animals may become infected. An indication of the incidence of the
disease in animals, especially in sheep and goats, can be ascertained from
the incidence of disease in human beings. In 1951 and 1952, visits were
made with Professor M. Janbon to the Clinic of Infectious Diseases in
Montpellier, and many patients were seen with active brucellosis due to
Br. melitensis. The outstanding epidemiological feature was that patients
of both sexes came from rural areas and had had contact with infected
animals. A similar story was elicited from patients seen with Professor
G. Monasterio at the Institute of Pathological and Clinical Medicine at
the University of Pisa. Although no reliable data are available from Spain
concerning the incidence of brucellosis in animals, on the basis of the large
number of patients being treated at the Infectious Disease Hospital, Madrid,
there must exist a considerable incidence of infection in goats, sheep, and
possibly cattle. Visits were made to this hospital in October 1952 with the
Chief, Dr. Antonio Vellejo de Simon. The diseases being treated in this
institution, in order of their importance, are tuberculosis, typhoid fever,
and brucellosis. There were 30 cases of brucellosis in the hospital at the time
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visits were made, which involved approximately 10% of the hospital
population ! Again, the patients presented the epidemiological story of
peasants from rural areas who had been in contact with animals, especially
goats. A visit to the municipal slaughterhouse in Madrid brought forth
the provocative statement on the part of the medical director that brucellosis
does not occur among the 1,200 employees. Visits were also made in Spain
with Professor A. Pedro-Pons and his staff at the Hospital of the Faculty
of Medicine of the University of Barcelona and at the Municipal
Hospital of Infectious Diseases in Barcelona. Professor Pedro-Pons and
his group have carried out extensive clinical studies on brucellosis over a
period of years. One is impressed by the large number of patients in Barce-
lona, and the lack of epidemiological knowledge relating to the incidence
of animal disease.

One of the most interesting stories concerning the epidemiology of
brucellosis was encountered in Yugoslavia in the summer of 1951 when a
visit was made to the FAO/WHO Brucellosis Centre at Rijeka. The whole
problem of brucellosis in Yugoslavia was reviewed with Dr. J. Srakocic,
Chief of the Centre at Rijeka; Dr. V. Rukavina, Chief of the Fever
Hospital at Rijeka; Dr. M. Gradignik, Director of the State Laboratory
of Hygiene at Rijeka; and with Dr. Pirc, Director of the State Laboratory
of Hygiene at Ljubljana. The course of events which led to the detection
of Br. melitensis infection in the sheep of Slovenia shortly after the second
World War is not generally known, nor what a magnificent task was
accomplished in eradicating the disease and thus preventing a further strain
on the economy of Yugoslavia. In 1947, it was recognized that an epidemic
of brucellosis was occurring in the rural population around Rijeka. In that
year, 122 patients were treated at the Fever Hospital. It was soon
learned that Br. melitensis was the cause of the infections, and the source
of the disease was traced to sheep. This was the first time that disease
due to Br. melitensis had been encountered in Yugoslav sheep. It was
stated that the appearance of melitensis infections in the sheep could be
attributed to the mingling of the animals with infected Italian flocks that
had been driven into Yugoslavia by the Italians during the second World
War in order to prevent their confiscation by the retreating German army.
The detection of considerable numbers of human infections and the threat
to the livestock economy of Yugoslavia set in motion an eradication
programme. This called for the testing of thousands of sheep in the
surrounding countryside; technical assistance and supplies were provided
by WHO and the Food and Agriculture Organization of the United
Nations (FAO). The object was to test the sheep and then to slaugh-
ter the flocks that showed evidence of infection in order to protect the
remaining clean flocks, especially the half million sheep on the islands in
the Adriatic off the coast of Yugoslavia. Tests were carried out on 80,000
head of sheep. The palpebral test was employed using melitin obtained
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from Italy, and the blood-agglutination reaction with suis antigen from
Montpellier. In this manner it was discovered that the incidence of infection
approached 20 %. At first, all flocks were slaughtered in which the incidence
of infection was found to be 30 %, but subsequently flocks with an infection-
rate of only 1 % were sacrificed. In all, about 10,000 sheep were sacrificed.
The effectiveness of this campaign was reflected in the abrupt drop in the
incidence of human brucellosis detected in the Fever Hospital at Rijeka.
There were 122 cases in 1947, 176 in 1948, 110 in 1949, and only 24 sporadic
cases in 1950. The rate appeared to be still lower in 1951. It cannot be
emphasized too strongly how courageous the officials were in inaugurating
such a programme, and what a tremendous effort was expended by a few
individuals in carrying out the task. But there is no question that it was
worth while to expend 10,000 sheep in order to protect 80,000 head on
the mainland and thousands more on the islands.

Human Bruceliosis

Clinical aspects

Shortly after the etiology of Malta fever had been established by
Bruce,4 the clinical features of the disease were well described by Hughes.,'
Since then clinicians, including some of the individuals encountered in
the visits described in this article,'9. 22 have written extensively on the sub-
ject. Attention is called to a few outstanding points in which the picture
of the disease as caused by Br. melitensis differs from that due to Br. abortus.
In general, disease due to melitensis is more severe and causes a more
serious state of toxaemia. Comparative studies in experimentally infected
animals have further emphasized this distinction.2 In addition, infections
caused by Br. melitensis tend to be more chronic, relapses are more frequent,
and therapy with the antibiotics is less effective. Bone complications,
especially spondylitis, occur much more often in patients with infections
due to Br. melitensis. This aspect of brucellosis has been well studied by
Professor Pedro-Pons and his group at Barcelona, and by Professor Janbon
at Montpellier. Involvement of the nervous system is much more in evidence
in patients with melitensis infections. These differences are quite important
in a general discussion of the clinical aspects of human brucellosis, and
account in part for the divergent reports on the effectiveness of therapy.

Diagnostic procedures

All the centres visited placed more reliance upon the agglutination test
than on any other diagnostic procedure. The tube-dilution test rather
than the rapid-slide technique was being employed, but a heterogeneous
assortment of antigens is being used. This is a disturbing feature since
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in some of the countries the antigens were being produced under conditions
which would lead one to question the reliability of the results. The Mont-
pellier antigen, derived from a strain of Br. suis, has been used for many
years at that centre and in other clinics as well, and is a reliable antigen.
This antigen yielded very favourable results in a comparative study made
at the Minnesota centre in the USA. No standardized antigen is being used
in Spain. The Italian group expressed the view that more-desirable results
would be obtained with antigens derived from strains isolated in the local
areas. The Yugoslav workers obtained satisfactory results with the Mont-
pellier antigen. Nevertheless, it is generally agreed that it would be highly
desirable to use a single antigen employed according to a standardized
technique. The important point in producing any antigen for the agglutina-
tion test is that such material should be derived from a smooth culture.
For years Castafneda has screened suspected cases of brucellosis with a
rapid-slide test using a specially prepared, stained antigen. This antigen
has been successfully used in a similar manner at the Minnesota centre.24

While everyone is agreed that a more definitive diagnosis of brucellosis
is dependent upon the results of cultural studies, not every centre is in a
position to carry out bacteriological studies because of the lack of funds
available for this purpose and the dearth of technical personnel. This is
particularly true in Spain. On the other hand, the Montpellier group has
employed sound bacteriological methods for many years. At present,
" Albimi " medium has been found the most satisfactory for culturing
Br. melitensis at that centre. Professor Janbon and his associates also
culture aspirated sternal bone-marrow and excised cervical nodes in seeking
for bacteriological evidence of active disease. In addition, the Montpellier
centre attempts a classification of the strains that are isolated. Bacterio-
logical procedures are also widely used in Italy. In that country, Signorelli 21
has long advocated the aspiration of sternal bone marrow for cultural
purposes. Limited bacteriological studies have been carried out in Yugo-
slavia with materials supplied by WHO and FAO. For several years
Castafieda6 has employed a special type of culture flask for isolating
Brucella from the blood. This involves a liquid medium, such as liver-
infusion broth, placed in a rectangular flask with an agar medium dispersed
along one of the sides of the bottle. The Minnesota centre has also used
this method for a number of years.

It was observed that Brucella antigens for intradermal tests were being
widely used. The Montpellier group has employed melitin for many years.
It is Professor Janbon's contention that for diagnostic purposes the absence
of a local dermal reaction is more valuable than a positive reaction. A
negative intradermal test with a low agglutination titre tends to the dismissal
of brucellosis as a cause of disease in doubtful cases. Locally prepared
intradermal antigens were being used in Spain not only for diagnostic
purposes, but also to ascertain the degree of hypersensitivity to Brucella
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antigen before the administration of the material for therapeutic purposes.
The Italian workers stressed the need for a standardized antigen for dermal
tests, especially when used for epidemiological purposes. Casta-neda 7
has approached the problem of standardization by utilizing an extract of
the three species of Brucella and then standardizing the material by means
of the nitrogen content. However, there still exists some question as to
whether materials standardized on patients in one country will yield the
same degree of success in other parts of the world. In fact, it was interesting
to note the discrepancies and dissatisfaction with antigenic materials in
the different countries. Furthermore, opinions varied as to the diagnostic
significance of the intradermal test. It became quite obvious in visiting
the different areas that the skin test provided the least reliable diagnostic pro-
cedure when compared with the agglutination test and cultural techniques.

Therapy

Although considerable advances have been made in the treatment of
human brucellosis with the antibiotics-as might have been anticipated-
economic conditions within a given country determine to a large extent
how extensively these drugs can be used. It was noted that in Spain and in
Yugoslavia very limited amounts of the newer antibiotics were available.
On the other hand, the centres in France and in Italy had had much
experience with antibiotic therapy. Perhaps Professor Janbon and his
associates at Montpellier have carried out the most comprehensive clinical
investigations. Utilizing either oxytetracycline,a aureomycin, or chloram-
phenicol in oral doses of 3 g daily for 15 days, he stated that the relapse-
rate in uncomplicated cases was about 15%. This relapse-rate is lower
than that experienced by many other clinics in various parts of the world.
For the more chronic cases, especially those with localizing lesions, such as
spondylitis, Professor Janbon has used oxytetracycline along with Brucella
vaccine administered intravenously. The success of the Brucella antigen
depends upon its inducing a febrile reaction, which he believes is due to
a state of hypersensitivity. After four to six injections, each given several
days apart, many of the patients did manifest considerable improvement.
He does not employ Brucella antigen for purposes of desensitization.
Professor Janbon has also employed cortisone in doses of 200 mg daily
for two to three days, with and without antibiotics. Following this treat-
ment there has been a defervescence and improvement in the patients.
Experience has been similar at the Minnesota centre when using adreno-
corticotrophic hormone (ACTH).26

Clinicians in Italy have treated their patients in a manner similar to
that observed in France. Professor Monasterio has utilized aureomycin

a Oxytetracycline is the non-proprietary name for Terramycin (see Chron. World Hlth Org. 1953,
7, 41).
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ntravenously and orally. Aureomycin or chloramphenicol was given by
mouth in doses of 3 g the first day, and then 2 g daily for 15 days. He
encountered relapses in about one-half of his patients, but the illness
resulting from a relapse was milder than the initial attack, and responded
to subsequent antibiotic therapy. Professor Monasterio advocates inter-
mittent therapy with the antibiotics, no matter what the outcome is after
an initial course. Professor S. Signorelli, formerly at the University of
Ferrara, Italy, has had wide experience in the treatment of human brucel-
losis. He is of the opinion that the antibiotics are quite effective in the
acute cases, but that in the more chronic cases the " stimulus " of a Brucella
vaccine is also needed. Clinicians in Florence, Italy, recommend a combina-
tion of chloramphenicol and Brucella vaccine.

When Yugoslavia was visited in 1951, only very small quantities of
antibiotics were available for the treatment of human brucellosis. Hence,
Dr. Rukavina was using homologous Brucella vaccine administered intra-
venously. Under these conditions, seriously ill patients appeared to improve.
Clinicians in Spain have also been seriously handicapped by the lack of
supplies of antibiotics for the treatment of human brucellosis. Conse-
quently, patients are treated with Brucella vaccines, and with colloidal
preparations of gold or silver. The use of the latter metals stems from the
influence of L6ffler and his associates 15 in Zurich, Switzerland, who have
reported on the successful results of these agents in brucellosis. Professor
Pedro-Pons in Barcelona, with limited supplies of aureomycin at his
disposal, has demonstrated the effectiveness of this antibiotic in several
human cases.

My former associate, Dr. A. I. Braude, and I have had an opportunity
of comparing the results of antibiotic therapy in infections due to Br.
abortus in our own clinic, with those obtained in the clinic of Dr. M. Ruiz
Castafneda in Mexico City in infections caused by Br. melitensis. In general,
patients with abortus infections have responded better than the patients
in Mexico with melitensis infections.3' 8, 25, 27 The relapse-rate in Minnea-
polis at the Minnesota centre has been around 20%, while in Mexico
approximately 50% of the patients have had a relapsing illness. More
recently, Casta-neda has treated his patients with success by the intra-
muscular injection of a suspension of oxytetracycine, which has permitted
absorption of the antibiotic over long periods of time. Apparently the
presence of a bacteriostatic agent in the tissues for many weeks, even
though in low concentrations, along with the acquired immunity of the
host, prevents relapses, and results in the ultimate cure of the patient.

One can summarize the observations carried out in two consecutive
years, as far as human therapy is concerned, by stating that the prompt
use of antibiotics can alleviate considerable suffering and prevent a chronic
and debilitating disease due to Br. melitensis. In spite of the progress that
has been made, however, emphasis on a few aspects of therapy is appro-
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priate. Because of the lack of available funds, in many large areas where
human bruceliosis is a major problem, the desirable antibiotics cannot be
administered to patients. Recourse is then had to Brucella antigens and
colloidal suspensions of gold and silver. When these agents are
administered to patients, and a febrile, systemic response occurs, there
is little doubt that improvement ensues. Although one can speculate
as to the mechanism responsible for such improvement, there are no
adequate data available to explain the cause of recovery. Further research
along these lines is highly desirable. Even in those areas where all the
newer antibiotics are available, it is quite apparent that relapses and chronic
illness still do ensue after treatment with these antibiotics, when used
either alone or in combination. Perhaps the failure of the drugs to clear
the tissues of Brucella is due to the intracellular position of the organisms.
In this location the brucellae are protected against the lethal action of the
antibiotics, and even against the antibodies of the host.'7 20

Control and Eradication

Human and animal brucellosis will only be eliminated when the reservoir
of diseas'e in domestic animals is eradicated. Goats and sheep are primarily
involved in infections due to Br. melitensis. The Commission for the
investigation of Mediterranean fever demonstrated quite clearly in Malta
how a population not in intimate contact with diseased animals could be
protected against brucellosis by the expedient of prohibiting the use of
contaminated milk and milk products for human consumption. Stringent
enforcement of an edict of this kind is probably possible only in a popula-
tion under military control, such as the military personnel in Malta. In
any case, this type of approach does not touch the crux of the problem
-the eradication of diseased animals. While it is highly desirable to sacrifice
infected animals in the interests of public health, the problem is complicated
in many countries because of the serious economic considerations such a
procedure poses for authorities. In a country like Yugoslavia, political
circumstances may permit veterinary and public-health administrators to
act with speed and thoroughness in destroying infected animals; but in
other areas, a more cautious and restricted approach has been found
necessary. In countries like Spain and Mexico, a few goats may represent
the sole economic resource of a peasant and his family, even though the
animals have brucellosis. For the authorities to sacrifice those animals
without replacement would mean, in some cases, economic ruin, and even
starvation, for the owners. The lack of control programmes in many
countries reflects the unfavourable economic conditions. Furthermore,
economic privation and the consequent low standards of public-health
sanitation focus the attention of governmental authorities on many other
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problems pertaining to animal and human health. There just is not enough
in the way of funds, personnel, equipment, and materials to cope with the
manifold problems under such circumstances.

What, then, is the solution for even a beginning in the eradication of
animal brucellosis, especially in those areas where disease caused by Br.
melitensis is of major importance ? Of primary necessity should be the
recognition by governmental authorities, veterinarians, public-health
authorities, livestock breeders, and agricultural interests in each of the
countries where brucellosis is indigenous, that the disease is a threat to
human health and a serious economic handicap for the national economy.
Diseased animals often neither reproduce readily, nor yield optimum
quantities of milk, which means that in both instances there results a failure
to add to an already restricted food-supply. The recognition that disease
is present, on the part of governmental authorities and owners, will
frequently result in concerted action and the demand that something be
done. Precise information as to the incidence and extent of the disease
calls for field investigations. The resolution of this aspect of the problem
in some countries has only been accomplished by a few hard-working and
determined individuals. In several instances, their burden has been eased,
and progress has been made possible, through aid from WHO and FAO.
Available information has been supplied to the various governments, as
well as diagnostic materials and funds for technical assistance. The bene-
ficial results of this aid have been most evident in Yugoslavia, but progress
has also been made in Italy and France. Action is under way to extend
similar aid to Spain and other areas. In addition to these activities of
WHO and FAO, the organization of brucellosis research centres in various
parts of the world providing free interchange of information can only
lead to the further resolution of many aspects of the problem. The organiza-
tion of a Joint FAO/WHO Expert Committee on Brucellosis in order to
crystallize all available information and to write a definitive statement on
both human and animal brucellosis for worldwide consumption has been
a distinct contribution of these agencies of the United Nations.b

At the second session of the Joint FAO/WHO Expert Committee on
Brucellosis, held in Florence, Italy, in October 1952, it became quite obvious
to the author that introduction of the test-and-slaughter method of control
for sheep and goats is a long way off in many countries. A less drastic
approach involves the possibilities of immunizing sheep and goats against
the disease in a manner similar to the use of a Br. abortus antigen (strain 19)
in cattle. This will demand intensive and careful research. Plans have been
drawn up for such a study. Unfortunately, such efforts require several
years before final conclusions and recommendations can be made.

b The first and second reports of the Joint FAO/WHO Expert Committee on Brucellosis have been
published (in English and in French), as No. 37 and No. 67, respectively, of the World Health
Organization: Technical Report Series.
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R, SUM 2

Cette etude est consacree A 1'e'tude de l'infection causee par Brucella melitensis chez
l'homme et les animaux, d'apres les observations effectuees au Mexique en 1948, dans
les centres FAO/OMS de la brucellose de France, d'Italie et de Yougoslavie ainsi qu'en
Espagne, en 1951 et 1952. Elles ont montr6 que la brucellose a Br. melitensis etait plus
grave que l'infection par Br. abortus et que ces deux formes constituaient un probleme
beaucoup plus important que l'infection humaine ou animale par Br. suis. La preuve a
6te faite que l'infection par abortus peut etre jugulee. La suppression des reservoirs de
l'infection A melitensis repr6sente, par contre, une tache s6rieuse et difficile.

Resumant les connaissances epidemiologiques sur la brucellose reunies depuis le
debut du XXe siecle, l'auteur souligne l'actualite des constatations faites A cette epoque
par la Commission de recherches sur la fievre de Malte. II rappelle le travail classique
du medecin cevenol qui decouvrit 1'etiologie de la brucellose et sa transmission a 1'homme
par le lait de chevre infect6, travail qui fut A l'origine du developpement du centre de
recherches de Montpellier. En Espagne, la maladie attira l'attention des 1904 et l'Italie
s'y int6ressa depuis la fin de la Premiere Guerre mondiale.

Dans les pays ou la brucellose A melitensis a ete decelee, il a 6te reconnu que l'infection
est transmise A l'homme par les ovins et les caprins (en Argentine cependant les moutons
et les chevres ne paraissent pas etre une source d'infection pour l'homme et les animaux).
Les Brucella passent dans le lait, l'urine, peut-etre les feces des animaux, ainsi que dans
les excretions vaginales qui accompagnent la parturition. D'autres animaux s'infectent
par l'ingestion d'aliments souilles, par l'inhalation de poussieres infectees ainsi que par
voie cutanee, A la faveur d'ecorchures. La transhumance, qui met en contact etroit de
nombreux troupeaux de diverses provenances, favorise la dissemination de l'infection.
L'homme contracte la brucellose en consommant du lait de chevre cru ou des fromages
non fermentes fabriques avec du lait infecte. La maladie se rencontre surtout dans les
regions rurales ou hommes et petit betail sont en contact etroit. En Yougoslavie, une
energique campagne d'eradication a ete conduite des 1947. Dans la population rurale des
environs de Rijeka s'etait d6claree A cette epoque une epidemie de brucellose due A
l'infection chez les moutons. Des tests de diagnostic effectues sur 80.000 tetes de betail
r6v6lerent que l'infection atteignait 20% de cet effectif. L'abattage fut decide; 10.000 tetes
de betail furent sacrifiees et ainsi plus de 80.000 moutons et chevres des troupeaux
indemnes furent proteges. L'infection humaine ne se manifesta plus que par des cas
sporadiques en 1950 et 1951.

La toxemie A Br. melitensis est plus grave que cele due A Br. abortus. La maladie
affecte une forme plus chronique, les rechutes - ainsi que les complications osseuses et
nerveuses - sont plus fNrquentes et plus marquees, l'antibiotherapie moms efficace.

Les centres de recherche visites par l'auteur attachent une importance primordiale
A la r6action d'agglutination pour le diagnostic. Le test intradermique parait actuellement
le moins sfir, compare A l'agglutination et A la culture bacteriologique.

Apres avoir expose les divers schemas de traitement, les methodes employees en
France, en Italie, en Yougoslavie et en Espagne, l'auteur s'arrete plus longuement aux
travaux cliniques effectues a Montpellier et dans diverses villes d'Italie. Dans sa conclu-
sion, il estime, d'apres les experiences portant sur plus de deux ans, que l'application
precoce des antibiotiques - oxytetracycline, aureomycine, chloramphenicol - peut
soulager les souffrances et prevenir l'infection chronique et d6bilitante due A Br. melitensis.
Pour des raisons economiques, plusieurs regions ou s6vit la brucellose humaine ne dispo-
sent pas de quantit6s suffisantes d'antibiotiques. On recourt alors, comme adjuvants, au
vaccin brucellique et aux suspensions colloidales d'argent et d'or, qui ont pour effet,
en cas de succes, de provoquer une r6action systemique qui ameliore l'etat du patient,
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sans que l'on puisse expliquer par quel m6canisme. Mais l'usage des antibiotiques -
seuls ou associes a d'autres substances - ne supprime pas d6finitivement les rechutes et
les formes chroniques de la maladie. I1 semble que la localisation intracellulaire des
Brucella les protege de l'action des antibiotiques.

La brucellose humaine ne sera supprimee que lorsqu'elle aura disparu des reservoirs
que representent les animaux domestiques. L'abattage des animaux malades est une
mesure radicale qui ne peut etre appliquee dans tous les pays. I1 ne peut etre envisage
maintenant dans des regions o& moutons et chevres repr6sentent les seuls moyens d'exis-
tence du paysan. L'absence de programme d'e'radication de la brucellose dans un certain
nombre de pays n'est que la cons6quence de conditions economiques qui rendent actuel-
lement de telles mesures inapplicables: les fonds, le personnel, le materiel manquent
pour affronter ce probleme avec succes. Dans ces pays, il faudrait, comme premiere
etape, que les autorit6s civiles et sanitaires, les v6t6rinaires, les eleveurs, les paysans,
prennent conscience de la menace que represente la brucellose pour l'economie du pays
et la sant6 des habitants. Ce seul fait a d6ja, en plusieurs r6gions, declenche une action
pratique. Des progres ont et6 accomplis, souvent avec l'aide de 1'OMS et de la FAO.
Les gouvernements ont recu des avis, des renseignements, du materiel pour le diagnostic
et des fonds. Les resultats de cette aide ont et6 manifestes en France, en Italie, et surtout
en Yougoslavie. On 6tudie le moyen d'etendre cette action a l'Espagne et a d'autres
regions. Une des contributions de l'OMS a ete, en outre, la constitution d'un Comit6
d'experts de la Brucellose. Au cours de sa deuxieme session, ce comit6 a envisage, parmi
d'autres questions, la possibilite d'immuniser les moutons et les chevres, ainsi qu'on le
fait pour le gros betail. Plusieurs ann6es d'etude seront necessaires avant que l'on puisse
parvenir A des conclusions et formuler des recommandations a ce sujet.
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