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Summary

The results of a survey of canine leishmaniasis in the coastal focus of
Monte Argentario (Tuscany, Italy) are reported. Of the 171 dogs examined, 41
(23.9%) were positive in the fluorescent antibody test (FAT), but only 12 (7.0%)
were positive by microscopic observation of lymphatic ganglia. Of the 41 FAT
positive dogs, 17 (10.0%) showed signs of the disease. The evolution of leishma-
niasis over one year from the first examination showed that 88.0% of the dogs
with signs died of the disease, and 36.0% of the asymptomatic dogs became
patent or died; 52.0% of the asymptomatic dogs had apparently recovered. The
prevalence of the disease, the geographical, age, sex and race distribution of
cases, the evolution of leishmaniasis in dogs and FAT positivity are discussed.

Key words: Leishmania donovani; canine leishmaniasis; fluorescent anti-
body test.

Introduction

Canine leishmaniasis, reported in Italy early in this century (Basile. 1910),
has been shown to be present in most of the country, but with a higher occur-
rence in the central and southern regions (Pampiglione and Bettini, 1981).
Seganti and Palombelli (1955) reported that, in the area of Monte Argentario,
the local veterinarian was said to have diagnosed clinically cases of canine
leishmaniasis during an outbreak of infantile leishmaniasis.

In a recent short note, Gradoni et al. (1980) reported two foci of canine
leishmaniasis from the province of Grosseto: in the inland focus at Baccinello
(Scansano) 3 out of 103 dogs were found to be infected and two of these were
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asymptomatic'; in the coastal focus of Monte Argentario, the prevalence was
some 10 fold higher. Patent human cases, on the other hand, have in recent
years been absent from this focus, a single case being reported in 1973 (Bettini
et al., 1977) following those reported in the post-war period (Seganti and
Palombelli, 1955). This indicated that Leishmania was surviving in animal
reservoir(s).

In the present note we report on the results of a thorough survey of canine
leishmaniasis in March—June of 1979 and 1980, and on environmental charac-
teristics in the Monte Argentario area.

Methods

The survey was based on the clinical examination of the dogs as well as on the following
laboratory findings: microscopic observaiion of biopsy material from lymphatic ganglia, the isola-
tion of the parasite by inoculation into hamster of biopsy material and fluorescent antibody test
(FAT).

Both clinical examination and specimen collection were carried out locally by visiting all
farms and peripheral districts of towns; a history of the dogs examined was also obtained from the
owners.

Clinical examination

Notes were taken on the general condition of the dog as well as on the condition of the skin,
nails, lymph nodes, and spleen size. All information was transferred to nosographic cards.
The FAT positive dogs were classified as follows:
— asymptomatic cases (0): complete absence of signs referable to Leishmania infection;
— oligosymptomatic cases ( +): adenopathy, decrease in weight. slight splenomegaly;
~ patent cases (+ +): cutaneous alterations (desquamation, hair opaque), keratoconjunctivitis,
hypertrophy of claws, distinct splenomegaly;
— severe patent cases (+ + +): the dogs look extremely weak and in pain, with depilation and
ulcers.

Specimen collection

Blood (4-5 ml) was taken from the radial or jugular vein, the serum separated and stored at
-30° C. Hypertrophic ganglia were punctured according to the technique described by Lanotte et al.
(1974). and the material obtained was partly smeared on slides and stained with Giemsa’s stain, and
partly diluted with saline and injected i. p. into hamsters for parasite isolation.

Fluorescent antibody test (FAT)

The technique employed was that of Oddo and Cascio (1963), improved by Quilici et al.
(1968). Promastigotes of an isolate originating from a dog from the province of Grosseto (Gradoni
etal., 1980) were used as antigen. Conjugated gammaglobulins, donated by the Istituto Zooprofilat-
tico Sperimentale di Perugia (Italy), were used at a dilution of 1/15. Sera were assayed routinely ata
dilution of 1/20-1/80, and when the greatest dilution was positive, the test was repeated at even
greater dilutions, until the extinction value was reached.

! Though the terms “asymptomatic™ and “oligosymptomatic™ should be confined to humans, they
are also commonly employed for animals in the place of the terms “without signs™ and “with few
signs’’, respectively (Hull, 1955; Adler, 1964; Rioux et al., 1972; Ranque, 1977).
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Area of the epidemiological survey

The area extends over the whole promontory of Monte Argentario (Gros-
seto), a fossil 1sland connected to the main land, in geologically recent times, by
two low sandy dunes (that of Giannella on the north and that of Feniglia on the
south) which enclose the lagoon of Orbetello. The surface of this area is of about
61 km? and its maximum height 635 m. The climate 1s typically Mediterranean,
with scarce rainfall mostly during spring and fall. The territory is mostly
covered with macchia mediterranea, the few plains are cultivated, and rare
vineyards and olive groves are found on the hills. Four “bioclimatic plains™ can
be identified in the area: a littoral plain with halophilic and lagoon type vegeta-
tion; an inferior Mediterranean plain typified by Quercus ilex, whose southern
part 1s also characterized by the midged palm (Chaemerops humilis); a superior
Mediterranean plain typified by Q. pubescens; a mountain plain typified by
Castanea vulgaris.

The greatest part of the human population of about 11,000 inhabitants
lives in the towns of Porto Santo Stefano and Porto Ercole. The rest of the popu-
lation (about 3000) lives on farms scattered in the plains, along the coast and in
the valleys. The inland territories are practically uninhabited. The total popula-
tion increases considerably during the tourist season.

The areas surrounding the two towns are densely populated by man and
resident dogs, unlike along the north-eastern coast which takes in the narrow
strip of land bordering the Orbetello lagoon and the two main plains (Le Piane
and Terra Rossa). On the south-western coast, characterized by a steep and high
bank, there are only a few tourist hamlets and scattered farms with a relatively
low number of dogs.

The total canine population is about 250 dogs distributed from sea level to
about 350 m. A few stray feral dogs live in areas next to rubbish dumps. In
summer, due to the high number of tourists, the canine population increases
considerably.

In the general area of Monte Argentario, wild mammals are abundant
(foxes, black rats, etc.), and their role in the ecology of leishmaniasis is being
studied.

The probable vector of leishmaniasis in Monte Argentario is Phlebotomus
perniciosus which is the predominant local species (Corradetti and Neri, 1955;
Maroli and Bettini, 1977; Biocca et al., 1977).

Results

Prevalence of infected dogs

The data referring to the prevalence of dogs with leishmaniasis in the area
surveyed are reported on Table 1. Out of about 250 dogs present in the area. 171
have been examined: 17 (10%) showed signs of leishmaniasis. but in only 12 of
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Table 1. Prevalence of canine leishmaniasis in Monte Argentario focus*
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Fig. 1. Geographical distribution of FAT positive, and negative, dogs (circled numbers correspond
to order number of positive cases list).

them (7.0% of the total) was the microscopic observation of lymphatic ganglion
biopsy material positive. From these 12 dogs, 7 Leishmania isolates were ob-
tained. Sera of 41 dogs (23.9%) showed a positive FAT. All patent cases
belonged in this group of FAT-positive dogs.
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Fig. 2. Frequency distribution of positive dogs according to age.

Geographical distribution of cases

The highest frequency of FAT positive cases (Fig. 1) was found where the
number of dogs per unit area was lower, i.¢. in the south-western area, where 9
(69.3%) out of 13 dogs examined were found positive. In both the areas sur-
rounding P. Ercole and P. S. Stefano, where the number of resident dogs was
higher, the frequency of dog positive in the FAT was much lower, 16 out of 63
(25.4%) and 10 out 27 (37.0%), respectively. Even lower was the positivity of the
north-eastern strip of coastal land where, out of 68 dogs examined, only 6 (8.8%)
were found positive.

Age, sex and race

The age distribution of dogs positive in the FAT (Fig. 2) shows no cases in
the first year of age and an increase of frequency up to the third year. In the
older classes the proportion remains constant. Patent cases of leishmaniasis are
present in almost all classes of age.

Among the dogs found positive in the FAT, the males are 68.3%: this
frequency is not significantly different from the ratio of males (66.6%) among all
subjects examined.

The majority of dogs in the area under study belongs to local races used
mainly for boar hunting. There seems to be no correlation between race and
Leishmania infection.
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Fig. 3. Evolution of infection as recorded from Monte Argentario canine population, two examina-
tions one year apart.

Evolution of the disease

Reliable data on the evolution of the disease could be obtained only in 34
out of the 41 dogs found positive in the FAT.

How the disease evolved in one year following the first examination, 1s
shown on Fig. 3, where 88% of the patent cases diagnosed in the first survey died
probably of leishmaniasis, while the remaining 12% still showed evident signs of
the disease?. The evolution of asymptomatic cases is more complex: 52% of
them had apparently recovered (disappearance of serum specific antibodies),
12% continued to be positive in the FAT even though no signs of the disease had
appeared; 18% displayed an evolution toward patency. and the remaining 18%
had died as a consequence of severe leishmaniasis. In each of these groups all
ages were represented.

Correlation between antibody titre, signs and microscopical examination

On Table 2 is shown the relationship between the antibody titre obtained
in the FAT, the presence of signs and the direct observation of the parasite in
ganglion preparations. The data were obtained from thorough and repeated
examinations of 41 dogs.

2 Following the first survey, some of the patent cases were treated with several courses of Glucan-
time; none, however, apparently recovered following treatment.
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Table 2. Correlation between antibody titres, signs and microscopical examination of FAT positive
dogs*

Fluorescent Asymptomatic and patent cases** Cases positive
antibody by microscopical
titres 0 + ++ + 4+ + examination
20 ..o 1 1 0 0 0
140 .. ..o 2 3 0 0 1
/80 ..o 15 2 0 0 1
160 ... ... ... 5 0 2 0 |
/320 ... ... 1 0 2 0 1
/640 .. ... ... ... 1 0 5 = 8
L 0 0 1 2 3
Total 25 6 10 6 15

* Data were obtained from thorough examinations carried out once, or twice, on 41 dogs.
** See text.

Only 15 out of 48 (31.9%) examinations positive in the FAT were also
positive by direct microscopic examination.

A general correlation exists between increase of titre, severity of the signs
and positivity of microscopical examination. On the other hand, some of the
asymptomatic cases, showed high titres up to 1/640 (the highest titre found was
1/1280), and some of the oligosymptomatic cases, positive on microscopical
examination, showed low titres (1/40 and 1/80).

Discussion

Our survey has shown a high prevalence (23. 9%) of canine leishmaniasis in
the focus of Monte Argentario, compared to the figures recently reported in the
Mediterranean area by other authors who have also used serological techni-
ques, e.g. 6.2% by Dedet et al. (1973) in Tunisia; 4.4% by Lanotte et al. (1974) in
the Cevennes, France; 10.2% by Bucci et al. (1975) in the promontory of Garga-
no, Italy; 1.5% by Houin et al. (1977) in an area near Tours, France and 7.5% by
Colella et al. (1979) in the province of Matera, Italy. However, most of the
above authors report only average frequencies which refer to several foci dis-
tributed over large areas, while in our survey the area under study is rather
small (61 km?).

The proximity of dogs to the sea shore or to the lagoon seems to be the only
factor, among the many examined, which limits the distribution of cases in
extra-urban environments. This may be related to low density of P. perniciosus,
the probable vector, which does not breed in a strictly halophilic environment
as represented by the littoral plain (Rioux et al., 1969). The higher prevalence of
dogs with leishmaniasis (69.3%) has been found in the south-western coastal
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strip corresponding to the less inhabited arca of Monte Argentario. In such an
area, the presence of isolated cases of canine leishmaniasis, a few kilometers
distant the one from the other, could lead to the hypothesis that the parasite
may survive in other reservoirs. Such an hypothesis is supported by the isolation
of Leishmania from Rattus rattus trapped in Monte Argentario (Pozio et al,
1981) and from R. rattus and Vulpes vulpes in the focus of Baccinello (Grosseto)
(Bettini et al.. 1980). The role of each of these vertebrate species in the ecology
of leishmaniasis has not as yet been established. It has been observed, however,
that Leishmania isolates from the above species and from the local dogs, are
quite homogeneous and belong to the group characterised by L. donovani (Dr.
D. Evans, personal communication). as do the Italian human isolates.

Considering the high prevalence of canine leishmaniasis in this area, the
negative results of the FAT carried out in March-June in dogs below one year
of age which had lived during the whole summer in that area, cannot be easily
explained. This phenomenon is not in agreement with what has been observed
in Mediterranean human leishmaniasis foci, with apparently high transmission
levels, where the incidence of the infections in the lower groups of age is particu-
larly high (Bettini et al., 1981). The hypothesis could be advanced that in the
dog the parasite does not induce an efficient immunity but survives in the host
in an unstable equilibrium, and that such an equilibrium could be altered by a
decrease of the host resistance (intercurrent diseases, alimentary deficiency, old
age, etc.).

It has been reported recently that, following immunosuppressive therapy.
a patent state of visceral leishmaniasis was induced in a man who had contract-
ed the disease many years before (Ma, 1979). Sanchis et al. (1976) reported
differences of resistance to the disease in dogs experimentally infected.

Some of the less resistant dogs could therefore develop the disease, while
the more resistant ones could recover, as has occurred in the 52.0% of our
asymptomatic cases.

The high frequency of asymptomatic dogs, which had been reported by
Adler and Theodor (1932, 1935) in Mediterranean endemic foci and recently by
Lanotte et al. (1979) in France, would represent therefore either a pre-patent
phase of acute or chronic viscero-cutaneous infections, or infections where a
parasite-host equilibrium has been reached, and maintained for long periods
and which may eventually evolve toward recovery. This phenomenon was ob-
served by us both in young and adult dogs. These non-infective cases (Rioux et
al., 1972) are obviously of great epidemiological importance, since they repre-
sent a latent reservoir which may evolve toward infective cases, i.e. with para-
sites 1n the skin (Adler and Theodor, 1932).

Our results obtained with the FAT are not in agreement with those of other
authors who have employed the same technique. For instance, we have consid-
ered the serum dilution 1/40 as the threshold titre, i.e. the lowest concentration
corresponding to a positive microscopical diagnosis. Low treshold titres were
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also reported by Bucci et al. (1975) and Colella et al. (1979) (titre 1/10) and by
Lanotte et al. (1974) (titre 1/20). Others (Kerbeeuf, 1974; Ranque et al., 1974;
Dunan, 1978), on the other hand, considered as specific a threshold dilution of
1/100. Dunan (1978) believes that lower titres may reveal cross reactions or a
weak immunological response or tolerance to the parasite. A similar considera-
tion could be made also in the case of the highest titre, which in our case reached
adilution of 1/1280; Bucci et al. (1975) reported 1/320 as the highest titre, while
Lanotte et al. (1974) values reached 1/81,920 and Dunan (1978) 1/12,800.

Since the various workers employed conjugated antisera at differing
concentrations, it 1s difficult to compare their results. A standardization of FAT
to be applied to the diagnosis of canine leishmaniasis would therefore be desir-
able, as also reported by Rowe (1977).

To this epizootiological picture of canine leishmaniasis, in a restricted and
zoogeographically well delimited focus, there is a corresponding hypoendemic
focus of human leishmaniasis where a low number of infantile cases have oc-
curred in the post-war period (Seganti and Palombelli, 1955), one being focused
in 1973 (Bettini et al., 1977). Among the causes which might be considered
responsible of this epidemiological situation are: a) the zoophilic tendency of
P. perniciosus (Fraga de Azevedo, 1948; Parrot and Donatien, 1952); b) an
improvement of the sanitary conditions and, consequently, an increase of over-
all resistance especially during childhood, and a decrease in sandflies and con-
sequently in the number of parasite-man contacts; ¢) or a rise of protective
immunity in human population due to periodic contacts with a low number of
parasites unable to develop in the host (Pampiglione et al., 1974; Bettini et al.,
1981).

Finally, it should be pointed out that dogs which are temporarily brought
into the area of Monte Argentario by tourists during summer may become
infected and may disseminate the disease in other regions and indeed a few
cases have been diagnosed in our Laboratory in Rome.

Acknowledgments. We wish to thank the province of Grosseto administrators for allowing the
use of facilities and material of the Medical Zoology Laboratory. This work was made possible by a
grant from the Ministry of Health for salary support to E. P.. L. G. and M. G., and for purchase of
scientific equipment for the Medical Zoology Laboratory of Grosseto.

Adler S.: Leishmania. Advanc. Parasit. 2, 35-96 (1964).

Adler S., Theodor O.: Investigations on Mediterranean Kala-azar. VI. Canine visceral leishmania-
sis. Proc. roy. Soc. London, Ser. B 770, 402-412 (1932).

Adler S., Theodor O.: Investigations on Mediterranean Kala-azar. VII. Further observations on
canine visceral leishmaniasis. Proc. roy. Soc. London, Ser. B 176, 494-504 (1935).

Basile C.: Alcune osservazioni sulla presenza di leishmanie dei cani. Atti R. Accad. Lincei, Rend.
19, 158-160 (1910).

Bettini S., Maroli M., Gradoni L.: Leishmaniasis in Tuscany (Italy). IV. An analysis of all recorded
human cases. Trans. roy. Soc. trop. Med. Hyg. 75, 338-344 (1981).

391



Bettini S., Pampiglione S., Maroli M.: Studies on Mediterranean leishmaniasis: V. A preliminary
epidemiological survey of human leishmaniasis in Tuscany. Trans. roy. Soc. trop. Med. Hyg. 71,
73-79 (1977).

Bettini S., Pozio E.. Gradoni L.: Leishmaniasis in Tuscany (Italy): 11. Leishmania from wild Roden-
tia and Carnivora in a human and canine leishmaniasis focus. Trans. roy. Soc. trop. Med. Hyg. 74,
77-83 (1980).

Biocca E., Coluzzi A., Costantini R.: Distribution des différentes espéces de phlébotomes en Italic
et transmission des leishmanioses et de quelques arboviroses. Colloq. Int. CNRS, Montpellier, N¢
239. Ecologie des leishmanioses, p. 157-166 (1977).

Bucci A., Puccini V., Casaglia O., Colella G.: Epizoologia della leishmaniosi in provincia di Foggia:
la leishmaniosi del cane. Parassitologia /7, 25-37 (1975).

Colella G., Bucci A., Puccini V., Casaglia O., La Salandra M.: Epizoologia della leishmaniosi ir
provincia di Matera: indagine sulla diffusione della malattia nel cane e sulla presenza di fleboto-
mi. Clin. Vet. 102, 35-41 (1979).

Corradetti A., Neri L.: Un focolaio di Kala-azar sul Monte Argentario (Costa tirrenica, Toscana)
Rend. Ist. Super. Sanita /8, 376-379 (1955).

DedetJ., Ben Osman F., Chadli A., Croset H., Rioux J. A.: La leishmaniose canine en Tunisie. Ann
Parasit. hum. comp. 48, 653-660 (1973).

Dunan S.: Interprétation des résultats biologiques dans les leishmanioses humaines et canines. Rec
Meéd. vét. 154, 251-261 (1978).

Fraga de Azevedo J.: Sur la transmission du Kala-azar méditerranéen. Ann. Inst. Méd. trop. 5, 269-
286 (1948).

Gradoni L., Pozio E., Bettini S., Gramiccia M.: Leishmaniasis in Tuscany (Italy): III. The pre-
valence of canine leishmaniasis in two foci of Grosseto province. Trans. roy. Soc. trop. Med. Hyg
74, 421-422 (1980).

Houin R., Jolivet G., Combescot C., Deniav M., Puel F., Barbier D., Romano P., Kerbceuf D.:
Etude préliminaire d’un foyer de leishmaniose canine dans la région de Tours. Collog. Int
CNRS, Montpellier, N° 239. Ecologie des leishmanioses, p. 157-166 (1977).

Hull T. G.: Diseases transmitted from animals to man. Thomas, Springfield, Ill. 1955.

Kerbeeuf D.: Mise a point de diagnostic. Diagnostic de laboratoire de leishmaniose canine. Rec
Meéd. vét. 150, 461-462 (1974).

Lanotte G., Rioux J. A., Croset H., Vollhardt Y.: Ecologie des leishmanioses dans le sud de lz
France. 7. — Dépistage de I'enzootie canine par les méthodes immunosérologiques. Ann. Parasit
hum. comp. 49, 41-62 (1974).

Lanotte G., Rioux J. A., Periers J., Vollhardt Y.: Ecologie des leishmanioses dans le sud de I¢
France. 10.— Les formes évolutives de la leishmaniose viscérale canine. Elaboration d’une typolo-
gie bio-clinique a finalité épidémiologique. Ann. Parasit. hum. comp. 54, 277-295 (1979).

Ma D. D. F., Concannon A. J., Hayes J.: Fatal leishmaniasis in renal-transplant patient. Lance!
1979/11, 311.

Maroli M., Bettini S.: Leishmaniasis in Tuscany (Italy): I. An investigation on phlebotomine¢
sandflies in Grosseto Province. Trans. roy. Soc. trop. Med. Hyg. 7/, 315-321 (1977).

Oddo F. G., Cascio G.: 1l test di immunofluorescenza della leishmaniosi viscerale e cutanea. Riv
Ist. Sieroter. Ital. 38, 139145 (1963).

Pampiglione S., Bettini S.: Bibliografia della leishmaniosi in Italia. Ann. Ist. Super. Sanita /7, 1-15(
(1981).

Pampiglione S., Manson-Bahr P. E. C., Giungi F., Giunti G., Parenti A_, Canestri Trotti G.: Studies
on Mediterranean leishmaniasis. 2. Asymptomatic cases of visceral leishmaniasis. Trans. roy. Soc
trop. Med. Hyg. 68, 447-453 (1974).

Parrot L.. Donatien A.: Autres observations sur l'infection naturelle des Phlébotomes par
la leishmaniose générale de I'homme et du chien en Algérie. Arch. Inst. Pasteur Algér. 5, 9-21
(1952).

392



Pozio E., Gradoni L., Bettini S., Gramiccia M.: Leishmaniasis in Tuscany (Italy): V. Further
isolation of Leishmania from Rattus rattus in the province of Grosseto. Ann. trop. Med. Parasit.
75, 393-395 (1981).

Quilici M., Dunan S., Ranque J.: L’immunofluorescence dans les leishmanioses. Comparaison avec
la réaction de fixation du complément. Méd. trop. 28, 37-43 (1968).

Ranque J.: Discussion in: Lanotte G., Rioux J. A., Croset H., Vollhardt Y.: Dépistage de la leishma-
niose canine. Stratégie d’enquéte utilisée dans le foyer des Cévennes méridionales. Colloq. Int.
CNRS, Montpellier, N° 239. Ecologie des leishmanioses, p. 128 (1977).

Ranque J., Quilici M., Dunan S., Ranque P.: Le diagnostic immunologique de la leishmaniose
viscérale (Kala-azar). Anim. Compagnie 3, 251-254 (1974).

Rioux J. A., Golvan Y. G, Croset H., Tour S., Houin R., Abonnenc E., Petitdidier M., Vollhardt Y.,
DedetJ. P, Albaret J. L., Lanotte G., Quilici M.: Epidémiologie des leishmanioses dans le sud de
la France. Inst. Nat. Santé Rech. Méd., Monogr. N° 37, 223 p. (1969).

Rioux J. A., Lanotte G., Croset H., Dedet J. P.: Ecologie des leishmanioses dans le sud de la France.
5. Pouvoir infestant comparé des diverses formes de leishmaniose canine vis-a-vis de Phlebotomus
ariasi Tonnoir, 1921. Ann. Parasit. hum. comp. 47, 413-419 (1972).

Rowe D.: Discussion in: Lanotte et al. (1977), p. 128 (see Ranque, 1977).

Sanchis R., Vitu C., Giauffret A.: Les examens de laboratoire dans la leishmaniose canine. II.
Evolution des tests biologiques dans la maladie expérimentale. Rev. Méd. vét. 127, 1191-1202
(1976).

Seganti A., Palombelli M.: Un nuovo focolaio endemico di leishmaniosi viscerale a Porto S. Stefano
(Grosseto). G. Mal. infett. parassit. 7, 6068 (1955).

353






	Leishmaniasis in Tuscany (Italy) : VI., Canine leishmaniasis in the focus of Monte Argentario (Grosseto)

