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The Organidng Committee
of the Mycetoma International Conference
it pleased to invite you to its Opening Ceremaony
at the Friendship Hall
on Saturday February 2, 2002 at 7:00 PM

The Opening Ceremony will be honoured by
His Excellency the Vice President of the Republic of the Sudan

The Organizing Commitiee Would Also Like To Invite You
To lts Scientilic Sessions Whidh 'Will Take Place
During The Period February 3-5, 2002 Dll,:}i,'h S0 AM T
At the Grand Holiday Villa, Khartoum
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Amikacine-Trimethoprim-
Sulfamethoxazole in the Treatment
of Actinomycetoma

Oliverio Welsh Lozano
Department of Dermatology, University
Hospital, U.A.N.L. Monterrey, Mexico.

Actinomycetomas are infectious dis-
eases caused by actinomycetic aerobic
bacteria that affect the skin and the un-
derlying tissues. It is characterized by a
firm increased volumen of the affected
area, and the presence of nodules and a
scesses, that contain granules of the caus
tive agent. In Mexico, the largest percent-
age of the cases is caused by N.
brasiliensis. The purpose of this study is
to present the therapeutic results of this
disease treatment with Amikacine-
Trimethoprim-Sulfamethoxazole (TS).

Fifty-one adult patients with
actinomycetoma were included in the
study; all of them had a poor response to
traditional treatments or risk to dissemi-
nation to an organ or joint. The patients
with auditive, renal or hepatic
pathologies as well as pregnant women,
patients with allergy to any of the
antimicrobiens were excluded from the
study. In 44 patients the primary cause of
the disease was the N. brasiliensis, A.
madurae in 4, N. sp in 2 and in 1 N.
asteroides. The treatment was given in cy-
cles of five weeks in each cycle amikacine
15 mg/kg/day was administrated during
3 weeks and trimethoprim-
sulfamethoxazole 8 and 40 mg/kg/day
during the 5 weeks.

Of the 51 patients studied, 19 received
one cycle, 15 received 2 cycles, 15 re-
ceived 3 cycles and two patients received
4 cycles. One of the patients that received
3 cycles had a recurrence of the disease
The therapeutic outcome with these




antimicrobials was superior at those higp. ori.v.) were used. To monitor the course
torically reported using other combinasf infection, mice were sacrificed at vari-
tions and antimicrobials. The complicasus intervals (day 17-51) after inocula-
tions were observed in 20% of the castisn, and checked for the presence of black
and were characterized by a minimal dgrains. Several organs were cultured for
crease of high tones audition only dedable M. mycetomatis and/or bacteria.
tected by audiometry. From infected organs histopathological
Amikacin T-S treatment has been th&udies were performed. In addition, sur-
most efficient therapeutic for this diseasgval of mice was monitored.
with a cure rate above 90%. It was found those immuno-competent
This treatment is indicated for cases ufemale mice, either young (6 wks old) or
responsive to traditional therapy. The padult (12 wks old), developed M.
tients treated must have periodic creatirycetomatis infection with the charac-
nine clearance and audiometries befarxistic black grains, in an inoculum-de-
each cycle of treatment. pendent way. Abdominal mycetomas with
many mature black grains were seen at
An Experimental Model of Madurella day 17 after i.p. inoculation of at least 40
Mycetomatis Infection mg. Increasing the inoculum up to 120
(Eumycetoma) In Mice mg resulted in an increase in infection

rate up to 75%. Immuno-competent male
Abdg'ﬁkAhT?;’z* Irdmléi Ea;ke(rleAlex mice seemed to be most susceptible to
@rr]brueghulm' med Faharand Henr  he jnfection, but showed higher mortal-

. . : ity rates. After subcutaneous inoculation
1. Department of Medical Microbiology fo e mice in few cases typical myc-
and Infectious Diseases, Erasmus U”'Veéioma lesions were seen only in

sity Medical Center Rotterdam 2. D e o ey et mice.

etoma Research Group, Institute of ENg e stydies using this model will fo-
demic Diseases, University of Khartoum, < on the pathogenesis, as well as pre-
Sudan vention and treatment of the infection.
Few investigators were successful in de-

veloping Madurella mycetomatis infecContributions to the Study of Myc-
tion in laboratory animals with characetoma from Sudan over a Century
animal model Tor ths infection has nocSMangoub

Gill in 1942, in his dispensary report

been reported. We infected Balb/c MIGFom Madura district in Southern India,

with various inocula of M. mycetomatlgi;ew the attention to a disease of the foot

mycelia, ranging from 0.8 to 120 mg wel , : '
weight, suspended in sterilized soil (4 m hich produced swellinBegEEIEIES

mL) as a natural adjuvant. Mice differeg; A : . :
. U= nsive ichorous fluid. This was the first
with respect to their immune status, b ccorded case of Mycetoma.

17 LTI EHEEREEIEL [GELIE e o) About 60 years later we have the first

or immuno-compromised after treatme tublished record of My TR TR,
with corticosteroids or cyclophospha%an’ by Balfour in 198/4. S AR Gl

mide. Various routes of inoculation (S'CWards, Sudanese studies started to gain

ngoid excrescencies discharging an of-



momentum and access to internationial twenty patients with mycetoma of the
literature. This is basically due to the egranium and spine whom underwent sur-
demicity of the disease, the keenness Gsly. . _ )
researchers and the quality of studiesMethods: Twenty- six patients with
Studies by British scientists cover th@lycetoma of the head and spine were see
period from the beginning of thedt the Neurosurgical department, National
20th.Century up to 1964, and those ntre of Neurological Sciences between

Sudanese scientists from 1964 to date1290-2000. All patients had full clinical

T xamination with special emphasis on the
Conttrlbu]:t[{%ns dfr%g‘ eSUnd;‘Q act?gﬁqretdtoaﬁeurological status. The diagnosis of myc-
B C!Scase | Pt 10 Yima was made through serological tests

derstand the biological nature of myGsontercurrent immunoelectrophoresis
etoma namely: the clinical, pathologica(c|g), and culture of aspirates and his-
mycological, immunological and epidetopathological identification of the or-
miological aspects, as well as diagnostianism. The clinical criteria that indi-
procedures and treatment. cated the surgical intervention were re-
Such rich information has been docw4iewed.
mented in Books, numerous papers in loResults: Patients were aged 14-45 year
cal and international Journals, Theses (imean 34 years). Serological tests were
Sudanese and British Universities, Intepositive in 10 patients (38%). Twenty pa-
national Lectures and Conferences atiéints (16 cranial and 4 spinal) underwent
of late as Electronic Publications and tHairgical intervention either to establish
first Web Site. the diagnosis (4 patients) or to resect the
This paper highlights the work of pasﬁathology (16 patients). Sixteen patients

and present scientists whose aim in tHdth cranial mycetoma were subjected to
: mmHrgery because of increasing focal neu-

: ] ogical deficit and/or alarming symp-
R nd conscquently provide '{}g%ng and signs of increase in%ragrar?ial

best of care to Ithpseswgo sgﬁerfromﬁMy jressure (12 patients); the remaining four
etoma, not only in Sudan but to sufterefgyients were operated upon for diagnos-

in the world at large. tic biopsy. The four spinal patients all
; ) ) underwent excision surgery. Six patients

Cranio-Spinal Mycetoma; The Surgi-  with multiple neurological deficits were

cal Option? treated medically. The causative organ-

ism was found to be Streptomyces
MohamedA.R. Arbab, M., Ph.D. omaliensis in 21 patients, Madurella

Department of Surgery, University O?nycetomatis in 3 patients, Actinomadura
Khartoum. National Centre of Neurogng actinomyces pelletierii in one patient
logical Sciences. P.O Box 102 Khartourggch.

E-mail: mohamedarbab@hotmail.com  Conclusion: Serological tests alone can

Objective: Although mycetoma of théMiss patients with CNS mycetoma. Re-
nervous system is uncommon, more pgilts Of treatment of CNS mycetoma by
tients continue to present with varyinfultiagent chemotherapy has its benefi-
neurological deficits. This study aims tgial effect, however, advancement of neu-
analyze retrospectively the clinical crite’0logical deficits makes the surgical op-

ria that necessitated surgical interventid{9n & necessity, while widespread pathol-
ogy limits that option.




Epidemiology of Mycetoma in India have been frequently reported from sev-
. eral areas in southern, western (including
AL Gty the semi-arid northwestern part, viz.

Department of Medical Mycologys 3
Vallabhbhai Patel Chest Institute, Uni?:éazghrﬂg)lifﬁg;eir?gslcg'g'?ﬁ Sct(r;grtﬁ;n)ig
versity of Delhi Delhi-110007, India Y

very common in semi-arid areas of
The earliest descriptions and docuRajasthan. Cases of mycetoma due to
mented reports of mycetoma were frodocardia brasiliensis have been fre-
India during the period 1842-1874quently reported from several parts of In-
Etiological studies of mycetoma havdia. Mycetoma due to N. asteroides and
been undertaken during the past five dg¥- otitidiscaviarum is rare; however, a
ades. Both actinomycetoma anldirge series of cases caused by N.
eumycetoma have been reported froasteroides has been recorded in the east-
several parts of the country with widelgrn State of West Bengal. Mycetoma is
variable geographic conditionsscarcely reported from several North In-
Actinomycetoma is more common imian States, viz. Delhi, Uttar Pradesh,
southern part than in the northern pattiimachal Pradesh, Jammu & Kashmir and
The States of Tamil Nadu and AndhrBihar. The single predominant etiological
Pradesh in the south, West Bengal in thgent may also vary with geographic lo-
east, and Rajasthan in northwest repiele. Madurella mycetomatis appears to
sent highly endemic areas. The patternla the principal agent of mycetoma in
etiological agents varies with the geatorthwest region, N. brasiliensis and A.
graphic areas. White-grained mycetongelletieri in southern part while Madurella
due to Pseudallescheria boydiimycetomatis and Nocardia species
Acremonium kiliense, A. receife and A(mainly N. brasiliensis) appear to be
falciforme is known from parts of easterrgqually common in the northern part of
western and southern India. Blackhe country. In the State of Rajasthan, a
grained mycetoma due to Madurellgery large are of high endemicity, the ra-
mycetomatis has been reported frotid of eumycetoma to acinomycetoma is
many parts of India, wherever the disea8e2:1 in north-west region with annual
has been looked for. Mycetoma due to Mainfall of less than 350 mm, 1.5:2 in cen-
griesa has been reported in a few cased region with annual rainfall of 350-
from Tamil Nadu, Rajasthan, an®50 mm and 1:2 in south-east part with
Chandigarh. A few cases due tannualrainfall of more than 650 mm. Foot
Leptosphaeria senegalensis and is.the predominant site of infection in
tompkinsii are known from Tamil Nadumycetoma but a good proportion (10-38
Exophiala jeanselmei has also beger cent) of cases involve other sites, viz.
known to cause mycetoma in a few casepper extremities, axilla, trunk, shoulder,
originating from several parts if India. Aace, forehead, jaw, scalp, neck, groin, hips
few cases caused by Curvularia lunata agold perineum, and middle ear cleft. Bone
Cylindrocarpon sp have also been r&wvolvement occurs in about 25% of the
ported. Yellow-grained mycetoma due teases with soft tissue invasion, being more
Actinomadura madurae and red-grainddequent in mycetoma caused M.
mycetoma due to Actinomadura pelletiemycetomatis than in that caused by



actinomycetes. Primary osseous lesiorsported from Anglophone countries is
occur in about 3% of the patients. Moselatively much smaller than that from
cases of mycetoma are aged 20-40 ye@gncophone countries. Despite the fact
males being more frequently affectethat deep mycoses are frequently reporte
than the females. The disease occurs m@ism several parts of Nigeria, mycetoma
commonly in farmers, field labourers ojs only scantly recorded.
herds” men who come in contact with soflctinomycetoma is much more prevalent
in endemic areas where fungi anghan eumyctoma in West Africa, the pat-
actinomycetes causing mycetoma afgm of etiological agents varying with the
present. In the highly endemic semi-arigimate. In southern Nigeria, where the
and arid areas of Rajasthan, thorny treggnfal is heavy, actinomycetoma (manly

like Acacia are abundant. The role of prick; ;sed by N. brasiliensis) is much more

injury with Acacia followed by Comac;grevalent than eumycetoma (manly

with soil in the causation of mycetoma, ,caq by Madurella mycetomatis) while

has been emphasized. In one study.,q a1iq or semi-arid northern Nigeria,
Madurella sp. was recovered from soil g

an area of high endemicity of mycetoma,
P. boydii and E. jeanselmei have also be g
recovered from soil in some parts of |
dia. Isolation of Nocardia asteroides,
brasiliensis and N. otitidiscaviarum fro

oth types of mycetoma are more or less
ually common. Streptomyces
o maliensis is exclusively recorded in the
,\grier areas of northern Nigeria; other
rT(?'tiological agents of actinomycetoma in-

soil has been reported from several p de_I_Act|r_10madur2| pelletiert al\zdl_N.
of the country. The role of fine needle af@S!!'€NsIS. SO Ibn all,
piration and development of serologicctinomycetoma appears to be more com-

methods in early diagnosis of mycetonfg0" With Actinomadura pelletieri, A.
is emphasized. madurae and Streptomyces somaliensis a

the etiological agents in order of fre-
Epidemiology of Mycetoma inWest guency; eumycetoma is caused generally

Africa with Special Reference toNi- By M. mycetomatis and rarely by

geria Leptosphaeria senegalensis. In Niger, S.
| somaliensis and A. pelletieri are the com-

H. C. Gugnani monest agents of actinomycetoma in

Dept. of Medical Mycology, V. P. Chesiorthern and southern zones respectively,
Institute University of Delhi, Delhl-eumycetoma due to M. myctematis be-
110007, India ing recorded from both areas.
Mycetoma is common in tropical and\ctinomadura pelletieri is again the pre-
subtropical regions of Asia, America andominant agent of mycetoma in the very
Africa. In Africa, a high endemicity ofhumid southern part of Senegal while in
the disease has been noted in the Sahelf@northern part M. mycetomatis and L.
belt stretching from Senegal and Maursenegalensis are predominant. Foot is th
tania in the west to Somalia and the Reommonest site of infection but leg,
public of Djibouti in the east where therthigh, hand, arm, and buttocks are fre-
are long dry seasons and short rainy ségently involved. Some unusual locali-
sons. In West Africa, the number of caségtion of mycetoma due to M.




mycetomatis, viz. skull, neck, occipit, orEpidemiology of Mycetoma in\West-
bit, and paranasal sinuses have been Agica

cprdeq in some West Afncan countriegy peveloux

viz. Nigeria, Niger, Mali an_d Mauritania, op o atoire de parasitologie-mycologie,
Most of the cases occur in farmers arI‘—ﬁ%pital Tenon, 4 rue de la chine 75020
herdsmen who I_|ve m_rural areas and_ fr?"aris, France

quently sustain minor penetrating - _
wounds by thorns or splinters. Nocardial he north of West-Africa including
transvalensis recorded as a rare etiologid4uritania, Senegal, Mali and Niger is
agent of mycetoma in South Africa hagnd_emlc for mycetoma. It is important to
been found to cause mycetoma of twemind that the f|rst_case of afrl_ca_n myc-
thumb in one case in Nigeria. In experfgtoma was described by aristide Le
mental studies, N. transvalensis was alff@ntec in Senegal in 1894. Some of im-
to cause mycetoma of the skin and fodiortant mycetoma agents were first de-

pad of laboratory mice. Similar lesion§€'Pe€d in West-Africa: Madurella
mycetomatis, Leptosphaeria

in mice were also experimentally pro- lensis. Acti d letier;
duced by Streptomyces griseus. Casesgf'€92/€NsIS, Acunomadura petietier!.
emarquable works were achieved by my-

HREEReE G {5 Feeretlzaeen logists, pathologists, radiologists and
boydii, a universally recognized agentc?f0 gists, p gists, 9

have also been reported from many cou urgeons from Dakar QS

avE : . fferent aspects of the disease. Medical
tries in West Africa. It is presumed thq - Mighel Rey: “Mycetoma in West

the et.'°'°9'°f’." ELJENE of mycetoma alkfrica” presented in 1961 was the most
associated with soil and woody plants. {5 ant contribution on mycetoma in
comprehensive investigation on the na@iis part of Africa. Rey described three
ral occurrence of etiological agents Qihgemic zones for mycetoma in the Mau-
mycetoma in Nigeria has shown that Nopania-Senegal area. In each zone annual
cardia species, viz. N. brasiliensis, Nyerage rain was different and main myc-
asteroides and N. otitidiscaviarum ocCigioma agents were different. In the north-
naturally in soils in gardens, cultivatedr zone situated in Mauritania, Strepto-
fields, poultry habitats, cattle sheds, anflyces somaliensis was the main agent. In
in compost and other related substratfe intermediate zone, on the bank of the
Nocardiopsis dassonvillei known to be gver Senegal natural frontier between
cause of mycetoma in USA and some othegiauritania and Senegal, black grain myc-
countries but not yet in Africa was alsetoma was predominant. The southern
recovered from several naturals sourcesne, in Senegal, was endemic for red
The need for extensive studies on thygain mycetoma. An ecological investi-
prevalence of mycetoma in populatiogation was carried out between 1966 and
groups at risk and development of simpl972 by Segretain and Mariat in Senegal.
mycological and serological diagnosis dfhey isolated M mycetomi from soil and
early cases of this disabling affection iermitaria, L senegalensis from acacia
emphasized. Health campaigns are aldwrns. Nocardia asteroides and Nocardia
advocated for prevention and early trearasiliensis were also isolated from soil.
ment of mycetoma. After these studies, during twenty years,



little attention was given to mycetoma icauses of foot swellings and their
West Africa. Last decade a new interesicidences were 50.3%, 11.1%, 8.8% and
was taken in the disease. The main reashB% respectively. Most of the patients
is that mycetoma is always an importamtere from the Khartoum State followed
problem in this part of the world. Two seby patients from the Middle and Western
ries of patients were published, one froBtates. This may be due to the availabil-
Mauritania and the other from Senegal.ity of medical facilities, transport and rea-
is interesting to compare the results wigonable health education in these areas.
the ones of 1961. Foot swellings were observed more fre-

For the first time data were obtaineduently in males, middle age groups and
from Niger and Mali with the publicationstudents who represent the most active
of etiologic results from mycetoma pamembers of the community; and this may
tients. Actinomycetoma wereexplain the predominance of mycetoma
predominent in these two countries. Witin this study.
little differences the three zones described he incidence of recurrence after previ-
by Rey in Senegal-Mauritania whereus surgical excision was found to be low
founded in Niger and Mali. (14.4%) and it was significantly related

In the other countries of West Africato the use of local anaesthesia. The latte
more humid, mycetoma is sporadic. Rehould be avoided in patients with foot
sults concerning Ivory Coast, never pulwellings as most of these swellings
lished, were presented in 1987 at the sgroved to be mycetoma.
ond mycetoma symposium in TaxcoMost of the patients had no plane radio-
(Mexico). Ivory Coast is divided in twological bone changes at presentation. In
bioclimatic zones: a savanna zone in thigese patients only soft tissue shadows
north and a forest zone in the south. Wwere detected. The plane radiological find-
the first one M mycetomi was the preings were neither sensitive nor specific
dominant agent, in the second Nocardier the diagnosis of foot swellings and
spp. In the forest zone some white gragiould be selectively used in such pa-
eumycetoma were also diagnosed. tients.

There are few data concerning NigeriaUltrasound was found to be sensitive,
in this country most of mycetoma arspecific and useful in the diagnosis of

caused by Nocardia spp most common foot swellings. This is im-
portant in planning the surgical incision
Foot Swellings in Khartoum and procedures to be offered to patients.

The technique provides information that
is alone difficult to obtain on clinical and

lane radiological examination. It is a
Department of Surgery*, Mycetoma R g

imple, sensitive, non-invasive and cost-
search Centre**, Departments of Radi P

effective method of investigation. In this
ology# and Pathology##, Faculty o : o .
Medicine, University of Khartoum gtudy, surgical excision of foot swellings

under general anaesthesia with tourniquet

In this prospective study of 181 patient#/as proved to be easy, safe and without
mycetoma, lipoma, chronic non-specifigiorbid complications. Local anaesthesia
granuloma and corn were the commonggoved to be an important cause of recur-

MA Obeid*, AH Fahal**, H EL Shiek#,
IA EL Hag##




rence after previous surgical excision. Uhation, were included in this study, after
trasound may help in planning the typghtaining the patient’s consent and ethi-
of anaesthesia used during surgical intgf) clearance from the Ministry of Health
YEO for using the herb for treatment.

Further epidemiological surveys on th :
problem of foot swellings should be es- he duration of treatiiENGraNgedibes

tablished to estimate their incidence w/€en 1-12 months, depending on the

the Sudan at large. extent of the lesion and the response to
treatment.
Herbal Treatment of Eumycetoma Out of the 186 patients, 74 (39%) did

Caused by Madurella mycetomatis not continue the treatment and failed to

AG Elfadil. SAG £ HA Musa® come for follow up.
adi'”, umag, usas, 112 patients (61%) had the treatment
HE Khalid 4, AA Sirro®

. . . . and were followed up clinically and sero-

L, Wiy ¢ 3‘4'“3’ - _Unlvers_|ty Of_ logically until complete cure was ob-
Khartogr_n, o Natlonal_ Ribat UnlVers'tytained and for a 3-years period after com-
4, Medlcma_l & Aromatic P_Ia_nt Re- plete cure.
search Institute, and 5. Ministry of 2-4 weeks after applying the paste to
izl the lesions, more sinuses opened up dis-

This is a preliminary study on the effegtharging the grains. This was followed
of using plant (x) in the treatment of pady closure of the sinuses, decrease in the
tients with black grain eumycetoma dugize of the granuloma, and the skin going
to Madurella mycetomatis gradually back to normal. The duration

The use of herbal treatment in Sudanedepended on the extent of the lesion.
patients has been well known over theThe crude plant and its extract were
country since a long time ago. Due to thused in vitro sensitivity testing against
mutilating surgical and prolonged medM. mycetomatisThe work was carried out
cal treatment by drugs which are very the Mycology Laboratory, University
expensive and have side effects, peoglieKhartoum.
started looking back on native treatmentDifferent concentrations of the crude

Stimulated by my own experience witplant were prepared and incorporated in
plant (x) in the treatment of eumycetontae media (Sabouroud’s Agar) after steri-
due to M. mycetomatis by which my owtization. The concentrations were 100 mg,
sister was treated several years ago, | &-mg and 25 mg per 100 ml medium. A
cided to carry out a preliminary study opontrol was included with each test. The
the same plant (x) for the treatment #¢st and control were inoculated with
similar cases. equal inocula oM. mycetomatis

The trial started since 1997, when 186After two weeks, when good growth in
patients presenting with black graithe control tubes was obtained, the test
eumycetoma whose diagnosis was cofas read and it was found that the organ-
firmed by clinical and serological examiism was inhibited by all the different con-



centrations of the crude plant. thelioid cells are other elements which
The etanolic extract of the plant waseontribute in the orientation of tissue re-

tested in the same way using the fono\,@_ction. This study _revealed an associa-
ing concentrations: 35 mg, 25 mg, a n between host tissue reaction and the

. species of the etiologic agents of myc-
L2 (1, per 1.00 .m_I ECILT: (] CONatomas. Appreciation of these elements
centrations inhibited the growth oA.

can help pathologists in the determina-

mycetomatis tion of the type of grain and the course of
the disease.

HostTissue Reaction Matched to the

Type of Grain in Mycetoma How Many Species of Streptomyces

JM Dangou*; MH SY**; R Monteil*; Cause Actinomycetoma?

Mendes Quintana, E.T., Elzein, S? Hamid,

*Laboratoire d’Anatomie et de Cytologiay.E.2, Maldonado, L.A3, Fahal, A.H2,
Pa'gholo_giques, Faculté de Médec_in%ardA.C.3and Goodfellow, M3
Université C.A.D. de Dakar. **Service] Department of Preventive Medicine and
d’Orthopedie et de Traumatologiepyplic Health and 2.Institute of Endemic
Hopital A. Le Dantec, Dakar Diseases, University of Khartoum; 3.De-

Mycetoma is a chronic inflammatoryP@rtment of Agricultural and Environmen-

tumor-like lesion characterized in mod@! Science, University of Newcastle,
cases by discharging of grains of twbjewcastle upon Tyne, UK.

causative organisms; fungal or actinomy-the genus Streptomyces encompasse
cotic. These two groups must be distifnore than 500 validly described species.
guished as their treatments are differefthe only streptomycetes that have been
Each group is composed of numeroysambiguously shown to be pathogenic
types of grains and host tissue reactiprve been assigned to the taxon Strepto
varies according to the grain’s naturgayces somaliensis. In the present inves-
This article described a six year retrospeggation, fifteen isolates from patients in
tive study conducted in Dakar on 9he Sudan suffering from actinomycetoma
histologically confirmed cases of mycyere provisionally assigned to the genus
etoma. In our series, the causative ageBigeptomyces using a combination of
were fungal grains (Madurellazhemotaxonomic and morphological cri-
mycetomatis) in 40% and about 50% @éria. The assignment of the tree isolates
all cases had a padal localization. Thejhd marker strains of Streptomyces
identification was easy by histologic exsomaliensis to the genus Streptomyces
amination and around these grains a polyas confirmed by 16S rDNA sequence
morphic inflammatory process develgata which also showed that the tested
oped. Peripheral fibrosis of the inflammastrains formed 4 multimembered and 3
tory granuloma was the fact of alsjngle membered clades in the
actinomycetomas and only of certain spgreptomycete tree. It is evident that strep-
cies of eumycetomas. Giant cells weggmycetes which cause actinomycetoma
absent in actinomycosis. Eosinophiligelongs to several novel species, an ob-
polymorphonuclear and presence of epjervation that has profound implications




for the treatment of actinomycetoma ision and ecological niches of Nocardia,

the Sudan. to better understand the pathogenesis and
the development of the infections which

Interest of the Molecular Methods for they cause.

the Identification and the Characteri-

sation of Nocardia Agents Respon- Management of Mycetoma: Medical
sible For Actinomycetomas V Surgical Treatment and the Ethi-
cal Issue

Patrick Boiron
Faculté de Pharmacie, Lyon, France. EES Mahgoub, Sudan

mail: boiron@univ-lyon1.fr In spite of successes in treatment of myc-
.etoma, still many practicing physicians

Mycetomas are still frequent in the'find surgeons or even patients believe that

principal endemic areas. They represe : ot . -
a problem for public health in the semfEwy surgical excision (EEREEEEEEE

! X ; o cal treatment of mycetoma. Such a mis-
arid tropical regions. The principal pro conception is basgd on unfounded be-
leﬁollz éngggilgl){) fortg:;?]r?ilagggzlr?d mor liefs that no drug is yet available to pro-

9y q Side complete cure, no facilities are avail-

particularly their place in the study of th : ; _
micro-organisms whose culture is slow c?Sble to isolate and test causative organ

whose identification is difficult. The bac-gms' the type of patient SN

. X X with long term treatment etc. etc.
teria belonging to the Nocardia genus, fre,, : g : _
quently responsible for A compelling question of an ethical na

. ; ture always arises; Who decides on the
gg:gr(i)srg)clcetomas, have this double Cha:{r'nputation of a limb or ablative surgery?

0 we get consent b rcion, persua-
Recently several methods were devg— g y COerclon, persua

; ; . . on or true informed consent? Do we of-
oped allowing the rapid and simple 'der?ér satisfactory artificial limbs to main-

tification of genus and, generally, specie, in function of the amputated part?

of Nocardia based on PCR and on anaiyhove all do we guarantee absence of re-

sis of the restriction profiles of ampllﬁca—Currence beyond doubt?

tion products (RFLP). The combmatlonIn such dilemma, what is the best ap-

of PCR-RFLP technigques constitutes : i : i
important progress in the diagnosis oft%%gggg' Surgical or MESESEE

infections due to Nocardia. It should al-
low the best dealt with the infected p
tients and the setting up of an ear
adapted treatment.

In addition, the molecular applicatiolex van Belkum, Erasmus MC
of typing techniques to the infra-specifiDepartment of Medical Microbiology &
analysis of the strains of Nocardia gavafectious Diseases, Dr. Molewaterplein
promising results. A simple, fast and in40, 3015 GD Rotterdam, The Netherlands
expensive molecular typing method wag-mail: vanbelkum@bacl.azr.nl).
recently described. This RAPD typing lecul hni h d
methods should in the future allow a moigvlo ecular techniques SIS EEEE
precise study of the methods of transmi 1e mycology laboratolSSSE e aRE,

Violecular Diagnostics and Epidemi-
logy of Fungal Infections



decade. DNA and RNA sequences hatiécation of strains from a broad range of
become available for a wide range dfingal species, some of these technique
genes and intergenic regions for a mul@re currently under development of M.
tude of fungal species. These known sewcetomatis as well.
guences can be translated, in principleThe presentation will cover technologi-
into successful nucleic acid mediated fueal and applied aspects of the methods
gal detection and identification assayssed for detection and identification of
In addition, several nucleic acid tests havengi in clinical specimens. General dis-
been developed that are instrumental ¢éassions will focus on C. albicans and A.
the characterisation of previously unifumigatus. More specifc applications will
dentified DNA molecules or regionde presented for M. mycetomatis, a spe-
thereof. These latter techniques hawees for which we have been trying to es-
proven to be very useful in investigatiotablish taxonomic, diagnostic and typing
of fungal taxonomy and epidemiology.frameworks in close relationship with the
Among the most frequently used DN/Znvironmental and clinical situation en-
sequences in this respect are those of tdwintered in Sudan.
ribosomal genes. Species-specific DNA
probes can be identified and the ribostycetoma Due To Actinomadura
omal gene sequences can be translagedetieri in Senegal

into species-or genus-specific OIigonuc"ﬁ?lichel Develoux*. Mame Tierno

otide primers to be used in various n ieng** Hassane Kane** Bassiro
cleic acid amplification tests such as tHg!SN9 ": 1ass » Bassirou
Diaye
*

PCR and NASBA. In combination wit . . .
adequate nucleic acid extraction -aPoratoire de parasitologie-
protocols efficient identification tests fofY¢0l0gie, Hopital Tenon, 4 rue de la
species such as Candida albicans and A8n€. 75020 Paris, France * Clinique
pergillus fumigatus have been develop rmatologlquei I-[op|tal Lz DEIEE, (21
in our laboratory. These assays have b 1, Dakar, Senégal
used as important tools in various clini-Mycetoma is endemic in Senegal (west-
cal studies, either in patients or animalfrica). During a 15 years period, 197
models. Recently, in collaborations withistologically proven cases of mycetoma
Sudanese researchers we successfully@ere observed at the dermatological
veloped ribosomal sequence-based detetinic of Dakar, 63.5% were
tion tests for Madurella mycetomatis, thectinomycetoma and 36.5% eumycetoma.
prime agent of mycetoma in Sudan. The commonest etiological agent identi-
Fungal typing for taxonomic or epidefied was Actinomadura pelletieri (red grain
miological purposes can be performed byycetoma): 47.2% of all mycetoma and
technigues as diverse as karyotypingt.4% of all actinomycetoma. Several
through pulsed field gel electrophoresigspects of red grain mycetoma are origi-
(PFGE), random amplification of polynal. They affect extrapedal sites more fre-
morphic DNA (RAPD) analysis or sizequently (43/93: 46.2%) than mycetoma
variation assessment among tandemdyie to others organims (32/104: 30.7%).
repeated DNA loci (VNTR analysis). Red grain mycetoma are aggressive, in-
These techniques have been used for idgotvement of bones occurs early and lym-




phatic disseminations are not rare. In spiensive aerial hyphae on colony surface.
of the severity of clinical pictures, The assignment of these isolates to the
favorable results were obtained witgenus Streptomyces was confirmed by us-
trimethoprim-sulfamethoxazole combiing 16S rDNA sequence analysis. The re-
nation. port represents an unguestionable evi-

Senegal is the only endemic country falence to incriminate streptomyces in the
mycetoma where the most commoaetiology of actinomycetoma in animals,
etiologic agent is Actinomaduréhus correlates between mycetoma in man
pelletieri. and animals. Research is underway to elu-

cidate these agents and the disease.

Mycetoma in Animals

M.E Hamid?, E.T. Quintang?, S. El Zeirt,
L. Maldonado?, M. Goodfellow?

(1) Department of Preventive Medicine6pez-Martinez R*, Méndez-Tovar LJ,
and Public Health, Faculty of VeterinaryWelsh-Lozano O, Arenas R, Bonifaz A,
Medicine, University of Khartoum (2) Detavalle P, Saul A.

partment of Agricultural and Environmen#* Department of Microbiology and Para-
tal Science, University of Newcastle sitology, Faculty of Medicine. National

Between 1999 and 2001, domestic arﬁ\_utonomous, University

mals were surveyed for the presence dilycetoma is a true health problem in
mycetoma-like lesions in some localitiesountries localizated in the intertropical
at Khartoum, Gezira and Gedarif statezone of the world, as Mexico, Sudan, In-
Such lesions were found to be not a prothia, and Brazil. A survey was carried out
lem among domestic animals. Howevean Mexico to determine some epidemio-
chronic mycetoma-like granulomatoulgical characteristics of mycetoma. Data
lesions with sinuses among donkeys, tfrem a total of 2105 cases of mycetoma
so-called fistulous withers (FW), were erthroughout a 30 years period, with an
countered at a low incidence. FW was raverage incidence of 70 new cases per year
ported to be an old persistent problemere obtained. Results showed a sex dis-
with serious consequences. tribution of male 76% and females 24%.
Samples from 10 donkeys out of 15 witfihe age distribution indicated a 58%
FW were subjected to bacteriological exrom 16 to 40 years old. Most cases oc-
amination. Aspirated purulent materialsurred in land-workers (60.2%) and in
were inoculated onto Tryptic Soya agdmusewives with rural residence (21.3%).
medium, incubated aerobically at 37°Cesions occurred most frequently in lower
for up to 3 weeks. Six strains were recolimbs (64.1%), trunk (17.4%) and upper
ered from the 10 samples using the abdumabs (13.6%). The geographical distri-
culture condition. These isolates wetgution within Mexico revealed that zones
identified tentatively as members of thaith the highest incidence were located
genus Streptomyces on the basis of cak-the south of Tropic of Cancer. The pre-
tural and morphological properties. Théominant etiologic agents corresponded
strains were found to be Gram positivéy actinomycetes (97.8%), which Nocar-
with stable branching filaments and extia  brasiliensis (86.6%) and

Mycetoma in México: A Non Re-
solved Problem



Actinomadura madurae (10.2%) showedl different sites of the body including
the higher frequency. Eumycetoma hadlze head and neck which is the most seri-
low frequency (2.2%) and was principallpus type. Primary bone infection has been
due to Madurella grisea and Mencountered in the superficial bones like
mycetomatis. the tibia and calcaneum where the condi-

tions were diagnosed radiologically or
Mycetoma in Sudan: Epidemiology, during surgical exploration

Clinical Presentation and Radiologi- Radiological Manifestations: The
cal Manifestations in Man and Ani- granuloma is presented by multiple dense
mals opacities. In the small bones like the meta-
: carpal and metatarsal bones, the first sign
SamiaA.Gumaa f bone involvement is periosteal ero-
Department of Microbiology, Faculty 0gions. In long bones, there is usually os-
Medicine, University of Khartoum teoporosis and cavity formation. The lat-
Mycetoma presents a seriour are few, big and well-defined in
mycological problem in Africa in generaleumycetoma, whereas In

and in Sudan in particular where it is efctinomycetoma, they are small, numer-
demic. Itis found in the central belt Iyin%;jS with ill-defined margins. These are
between latitudes 12-18 and has been téed with grains giving support in place
ported from different areas in Sudan e®f the destroyed bone, thus explaining
tending eastward, westward, and nortfe rarity of pathological fractures. In flat
ward. The highest prevalence is in tHones, like the skull, no cavities are
Blue Nile Province where it has a higormed but there are sclerotic changes
morbidity and affects mainly peasants ary¥th dense bone formation increasing the
herdsmen. Only few cases have been Rane thickness. At the same time that there
ported from the South. The predominafft bone destruction, new bone formation
organisms, in descending order of frés laid on the periosteum.
quency, are Madurella mycetomatis,Mycetoma in Animals: Natural myc-
Streptomyces somaliensis, Actinomadufdoma infection in animals has been re-
madurae, Actinomadura pelletierii, NocaRorted in 3 goats and a donkey. Two goats
dia brasiliensis, Aspergillus nidulans, arlgd actinomycetoma due to A. madurae
Curvularia lunata. Rare cases have bedid one was caused by A. pelletierii. The
reported due to Aspergillus flavus andonkey had a black-grain eumycetoma
Actinomyces israeli. The disease is nétie to M. mycetomatis. _
contagious and although it affects male&Xxperimental infection was carried out
more than females between age groufsimmunosuppressed goats using A.
15-45 years, no age or occupation is irRelletierii. The incubation period ranged
mune and mycetoma patients usually hakgtween 5-9 months. The lesions in both
partial deficiency in their cell mediatediaturally and experimentally infected
immunity (CMI). goats differed clinically from human le-
Clinical Presentation: Knowledge aboitions in that they were localized due to
the incubation period is still deficient. Althe presence of a capsule. The grains wer
though the disease is predominantly se¥@ry similar to those from man both

in the foot, mycetoma has been seen h}ﬁl}ologically and electron-microscopi-
cally.




The fate of mycetoma in goats differedave been reported from the xerophytic
from that in man, where in the latter, selforest. This type of forest is dry, with trees
healing has never been reported whereasl bushes such as Acacia tortuosa (cuji
in goats, spontaneous cure occurred. negro), Acacia flexuosa (cuji), Prosopis

fuliflora (cuji jaque), Amarantus
Mycetoma in Venezuela: A Social  espinosus (pira brava), Cereus SP
Disease. Epidemiological and Basic (cardon), as well as different types of cac-
Sciences Approach tus plants, such as Opuntia caribea and
Opuntia wentiana. Since these trees and
JoseA. Serrano M.D. cactus plants have many thorns, it is not

Department of Pathology, School of Med!- S :
cine, University of Los Andes, Meridunusual that individuals (local habitants)

S %asily puncture their skin while walking
Venezuela. E. Mail:jacielo@cantv.net or working. If thorns are contaminated
Venezuela is a northern South Amerwith eu-or actinomycetes, primary infec-
can country embedded within, th#ons may start. Thereafter the initial le-
intertropical zone, in the so-called lowe#ion may also develop into a mycetoma.
latitudes. Its astronomical location liesEtiologic agents most common reported
between 0o 45' and 12° 11' 45" (north laf? Venezuela for actinomycetoma and
tude) and between 590 48' and 730 Euymycetoma are_Actlno_madu_ra madurae
49" (west longitude). (39.7%), Nocardia brasiliensis (27.6%),
Venezuela has tropical and subtropichiocardia spa (15.5%), Streptomyces
climates. Most mycetoma cases reportéAmaliensis (8.8%), N. asteroides (5.2%),
in the Venezuelan literature (about 51/)- otitidiscaviarum (1.7%), A.pelletieri
%) have been found in the State of Largl-7%)- Eumycetomas are associated to
In addition, several other cases have fe¥’énochaeta mackinnonni (32.0%),
ported in the states of Bolivar’ Falcorf-Fomeroi (23.7%), and Madurella grisea

Portuguesa, Zulia and Yaracuy” Lara Sta@4 (32.0%). .
is conformed by tropical and subtropical” SUmmary of Venezuelan previously

green semiarid and xerophytic valley€Ported clinical cases, or series of cases,
%uggests (1) Predominance in males

and hills (ranging altitudes from 300 t 75,506 for actinomycetoma and (76.0%)

2,500 meters). This region forms a tran ; ; .
tional zone between the coastal moul® eumycetoma infections. (2) Highly fre-

tain chain and the Andes. It compris ubeorljtt ?gg/o?(?r :c(ii-r?(?-aﬁjaerjmmge?orr%:?
about 3% of Venezuela’s total area. T ? Y !

Most common among field workers,
Venezuelan c_entral westemn Statg of L .6% for actinomyceton?a and 48.0% for
has two major types of forest: (a) gumycetoma. (4) Most frequently seen in

semiarid (xerophytic) forest with a rai a q
index of 200-500 nm/yr at altitudes up ?E%eétsfgfﬁ %), legs (12.8%), and knees

400 meters, and (b) a deciduous fOresy, yho'hresent talk, we will show results

with a rain index of about 1,000 to 2,008f our studies on ecoldHl
) gical aspects of
mm/yr at altitudes from 1,200 to 2,400 inomycetes, as well as our results on

meters above sea level. : ;
tochemistry and molecular biology, for
Most mycetoma cases (about 63'8°/c|"ipid diagnostic of Nocardia and S.



somaliensis as etiologic agents gfatientwas treated with streptomycin and
actinomycetoma. Also we will show astrimethoprim-sulfamethoxazole (T-S) as
pects of our epidemiological model basewell as the surgical removal of the frontal
in a multidisciplinary family-case com-bone of the skull and an acrylic prosthe-
parison epidemiological study. sis was inserted; however an ulcer devel-

Mycetoma is commonly underreportecped and it was removed weeks after. The
In addition local and national morbiditypatient was lost for follow up and 5 years
is incomplete since communication ttater; she was seen with involvement of
health authorities is not required. Onlthe parietal bones and an extension of he
usually resistant-to-treatment advancelisease to the frontal brain lobe. The pa-
dermatologist or some general practitiotient was restarted on T-S and both pari-
ers diagnose cases. Antibacterial and atal bones were removed surgically. The
timycotic therapy-resistance may be epatient developed seizures (Grand Mal),
plained either by the difficulty to estabwhich were controlled with anticonvul-
lish an early diagnosis, or as a consequeiseat drugs. The medical treatment for
of immunological or nutritional deficien-actinomycetoma included minocycline
cies, or by means of natural drug-resi200mg/day, T-S. and streptomycin. After
ance itself. Usually mycetomas (mainlg years of medical treatment with the skin
the eumycetomas) become a lifetime lasthd brain lesions cured. The skull was
ing disease. repaired with the patient’s own ribs and

Mycetoma is a social disease and mushce then she has remained asymptomati
be prevent using strong and active edu-spite of two pregnancies. This patient
cational programs address to health cavas treated before we begun our thera-
people as well to the general populatiopeutic study with amikacin, T-S.
particularly to those inhabitants of en-
demic areas. Mycetoma: Clinical Experience

from the Sudan

AH Fahal
Mycetoma Research Centre, University
bf Khartoum, Khartoum, Sudan

Mycetoma of the Head

Oliverio Welsh
Department of Dermatology, Universit
Hospital, UANL, Monterrey, Mexico

A 19-year-old female seen in 1971 aMycetoma is a major mycological
the University Hospital in Momerrey,health problem in the Sudan. For various
Mexico with is a chronic ulceration andinderstandable reasons its true prevalenc
granulomatous tissue of six months evin the Sudan remains unknown. Male pre-
|uti0n |0cated in the frontal I’egion Of th%ominance is a constant f|nd|ng in myc-

head. The patient mentioned a traumgg,ma This is commonly attributed to the
R 1 dow on that site 7 yearg eater risk of exposure to organisms in
earlier. Streptomyces somaliensis w P 9

identified both in a surgical biopsy fromi€ Soil during outdoor activities. How-
the lesion and in the culture. A skull Xever, in areas where mycetoma is preva-
ray and tomography revealed involvdent in the Sudan, both sexes go bare-

ment of the frontal and parietal bones. Theoted and in Western Sudan women take




a more active part in the field and yet thiems causing actinomycetoma. In our pa-
incidence of the disease is the same t@mnts, the duration of the disease prior to
that observed in other parts of the coupresentation is rather long and this is due
try. It may be that women are inherentlyp understandable reasons. The majority
less susceptible to infection with mycef patients had no definite history of
etoma. It is interesting to note that, dutrauma at the mycetoma site. This raises
ing pregnancy mycetoma lesions becorttee question of the role of trauma in the
more active and aggressive. pathogenesis of mycetoma, suggested by
Mycetoma occurred more frequently iprevious reports.
the second and third decades of life bulnspite of the chronicity of mycetoma,
no age was exempt. Males and femald®re was no significant association be-
had the same mean age at presentatta®en mycetoma and other illnesses in-
and age distribution pattern. All patientsluding amyloid disease, which is known
below the age of 10 years were from Khatie be associated with chronic illness. The
toum, Middle and North States. This studamilial tendency for mycetoma observed
did not confirm the previous observatiom this study may be a genuine inherent
that mycetoma is a disease of peasa@netic link or it may be due to the fact
herdsmen and farmers as most of our ghat, all members of the family share the
tients were students. Workers were tlsame epidemiological risks for infection.
next commonest affected group. The clinical course of the disease was
The Middle State seems to be the hontgpical in the majority of patients; how-
land of mycetoma in the Sudan. The disver in three patients the disease course
ease is uncommon in the South, East awds stormy and aggressive.
North of the Sudan. Climatic factors and/The foot was the commonest site for
or the soil nature may be the causes rofcetoma. The left foot was more affected
this geographic variation in the prevahan the right one. Eumycetoma com-
lence of mycetoma. monly affected the foot in contrast to
In the various age groups, in both sexastinomycetoma, which affected unusual
and in the different States M. mycetomatsstes as the abdominal wall, chest, head
was the commonest causative organisemd neck; the explanation of this is ob-
The mean age of eumycetoma patientssaure. The right hand ranks as the second
presentation is significantly lower thamommonest site of mycetoma; this may
those with actinomycetoma and the mawnply a traumatic basis of the infection
jority of patients (84%) who were less thain this site. Double infection, in this study
10 years old had eumycetoma, this teis-more than that reported elsewhere. So
dency of eumycetoma to affect younfar there is no staging system reported for
patients is unclear. Streptomycesmycetoma and the lesions are categorized
somaliensis was the commonest organ-vague terms as early small, moderately



advanced and advanced lesions. Massthe fact that the duration of their illness
lesions were observed in male patientgs rather lengthy. These radiological
with actinomycetoma. None of the pashanges were commonly seen in patients
tients had clinical evidence of locawith actinomycetoma. The majority of
trophic or neurological disturbance nqiatients (63.6%) with A. pelletieri myc-
even those with long standing disease tleépma had bone changes at presentatio
explanation of this is enigmatic. and this aggressive behavior may be
The incidence of enlarged nodes wasirtly explained by the absence of the
higher than that reported elsewhere. Uniement substance.
lateral venous varicosity is not an uncom-Bony changes were seen more in male
mon feature of mycetoma. Théhaninfemales, in massive mycetoma le-
pathogenesis of this varicosity is uncleagions, in patients with multiple recur-
it is unlikely to be due to proximal ob+ences and with a long duration of illness.
struction by the enlarged lymph nodes & significant correlation was found be-
only 9.6% of these patients had enlargésleen the presence of sinuses and bon
nodes. We noticed an increase in the tephanges.
perature locally over the mycetoma le-We used real-time ultrasound in the
sions even in the absence of sinuses cattinical management of mycetoma pa-
pared with other parts of the body. Locéients; it is a simple, rapid, sensitive and
hyperhydrosis was noted in 66.4% of thgon-invasive method to document the
tested patients. No association was fouptesence of mycetoma and its classifica-
between the blood types and the variotion into eumycetoma  and
types of mycetoma (P>0.1). Patients withctinomycetoma. It can be used in the
mycetoma proved to have normal thyroigutine diagnosis of mycetoma and epi-
function. The chronicity of the diseaselemiological surveys.
effects of inactivity and economic lossMycetoma can be accurately diagnosed
that lowers the patients' activity mapy Fine Needle Aspiration (FNA) cytol-
render them not unlike hypothyroid pasgy. The mycetoma lesion has a distinct
tients in their activity. appearance in a cytology smear. FNA al-
None of our patients was HIV seroposiows morphological identification of
tive. The incidence of hepatitis B surfac@ycetoma and its classification into
antigens in this study was higher than thetmycetoma and actinomycetoma. The
reported in the general population; thechnique is simple, cheap, rapid, and sen
repeated surgical treatment, the use $ifive and can be tolerated by patients.
injections for medical treatment and IdDue to the simplicity of the technique it
cal native treatment may be the explanean be used in epidemiological survey of
tion of this. mycetoma and for detection of early
Most of our patients at presentation hashses.
radiological changes this may be due to




Mycology of Mycetoma Agents in mycetomatis (Laveran) Brumpt. No type
Sudan material is known to be preserved. The
ES Mahgoub, Sudan original description matches well with
There is a tendency to assume that #diat of a common agent of eumycetoma
black—grain mycetomas in Sudan aif northeastern Africa, which consistently
eumycotic and that the causative agentigs proven to be a single species. Strains

Madurella mycetomatis, while the palgs ynat species in vitro exude a brownish

coloured ones are actinomycaotic, eitheﬁ ment into the medium and remain ster-
Streptomyces somaliensis or'd

Actinomadura madurae. This assumptidi§: Phialoconidia may be present and scle-
is not completely true. Only cultural identotium-like bodies are occasionally pro-
tification will determine the ultimate defi-duced on casein-agar. We indicate one of
nition of the causative organism and cothe Sudanese strains as neotype strain of
sequent planning of antibiotic or antifunyadurella mycetomatis. The SSU rDNA

gal susceptibility testing before treaigomain of this strain was sequenced and

ment. ; .
This paper will discuss similarities an&ompared with over L

differences between fungi isolated froffuences available at CBS. The species was
Sudanese patients infected with myg&hown to be a member of the ascomycete
etoma, namely: Corynespora cassiicolarder Sordariales, and was found to clus-
Aspergillus nidulans, A.flavus, Curvulariaer close to members of the genus
lunata, and Madurella grisea. Chaetomium. This was an unexpected
finding, since Chaetomium species are
rarely involved in human mycoses. In
contrast, another currently accepted spe-
G.S. de Hoog*, D. Adelmann’, A. cjes of Madurella, M. grisea, clustered in
Ahmed?, A. van Belkun?, AH.FahaF  {he pleosporales, close to the genus

1. Centraalbureau voor ] -
Schimmelcultures, Utrecht, The Nethelr‘-eptOSphae”"’1 and some known pycnidial

lands; 2. Institute for Endemic DiseaseBCt€ntial agents of subcutaneous my-
University of Khartoum’ Khartoum’ SUCOSGS. It is concluded that the genus
dan; 3. Department of MicrobiologyMadurella is a heterogeneous assem-
Erasmus University Medical Center, Roblage. It will be re-defined, with M.

terdam, The Netherlands. *COI’respondnycetomatis as type species, as a

ence. Centraalbureau VOOIphialidic genus of Sordariales, because
Schimmelcultures, P.O. Box 85167, NI:%

3508 AD Utrecht, The Netherlands. Tter|||.ty PErse 1S an amblguous CIEEITE:
mail: de.hoog@cbs.knaw.nl ic criterion. Madurella grisea then can-

_ _ not be maintained in Madurella. Current
In 1902, Laveran described the first caggsearch focuses on revealing teleomorph
of eumycetoma from Djibouti. The fungr synanamorphic connections by rDNA

gus was named Streptothrix mycetonys similarity among relatives of the near-
LaVeran, and is now known as Madurel&t neighbours of the two speciesl

Phylogeny and Typification of
Madurella mycetomatis



Search and Discovery for a New Serological Diagnosis of Nocardia

Compound from Thermophilic brasiliensis’ Actinomycetoma Using

Actinomycetes for the Therapy Of Specific Antigens

A Salinas Carmona, M.C., Welsh, O. and

Amira Mahmoud AL-Tai and Ron Perez Rivera, L.I.

Byrom Facultative intracellular microorgan-

Micro-Ecology Development Ltd., isms like Mycobacterium tuberculosis;

Central Chambers,London Road, Listeria monocytogenes, Nocardia

Alderley Edge,Cheshire,SK9 7DZ,U.K. brasiliensis, etc. produce human chronic
infections in normal and

[Pathogenic actinomycetes are aerolin, nocompromized individuals. Nocar-
filamentous bacteria that cause seve@®h prasiliensis is the major etiologic
chronic diseases: tuberculosis, mycetoragent of actinomycetoma in Mexico. The
and other infectious illness. Mycetoma @iagnosis is made on clinical findings
dominant in the tropical regions and afike chronic, painless tumefaction usually
fects the skin, subcutaneous tissue, bof@&ated to extremities. The lesions are ul-
and other organs causing enormous furg@’S _and  sinuses discharging

tional disability. The treatments of thes?(ggciglocnc;ﬁ?i rcrr?g?jdbg; arglijcl:(raosbi-[)rllc? g?g‘fj'

diseases are becoming more difficult €sytyre of the filamentous N. brasiliensis
pecially with the development of resistcolonies, but this usually takes about
ant strains to known antibiotics. three weeks. The slow growing rate of this
The antimycetoma activity of 23 straingiicroorganism in many circumstances is
of thermophilic actinomyctes isolate@linically unacceptable and justifies a
from "Catalyst MED" was tested againg@Pid serological test. The serodiagnosis
PRI | (o of Streptomyceéf Nocardia brasiliensis infections had

L : een attempted in the past with little suc-
somaliensis( A1, A9 and A1) isolate ss, in part due to the low sensitivity of

from mycetoma-patients from Sudan anfle ysed tests. The use of non-purified
21 strains of the actinomycetes testggtigens was also responsible for both
against Gordona bronchalis NCTGrossreactivity and low specificity. We

10677. The results obtained showed thaged a proteic N. brasiliensis extract to
68% and 38% of the thermophiliddentify the immunodominant antigens
actinomyctes produced secondal( @ Western blot assay. Three main anti-

metabolite that inhibited the growth of JENS Were recognized in sera from Nocar-
dia brasiliensis actively infected patients.

somaliensis and G. bronchalis reSPe$he P61, P26 and P24 immunodominant
tively. antigens were not recognized by circu-
The aim of this study is to discover iting antibodies from leprosy or tuber-
new drug from a novel group of thereulosis patients (Zbl. Bakt. 276:390.
mophilic actinmycetes isolated from1992). Using the P24 antigens we then
"Catalyst MED" which could play an im-git ;SO?LH ESIQS:.Q tIESt J. Ct“tnt MinCt{biF?2|-4
; ; : : . 0 quantitate anti-
portant role in medical field. antibodies. Anti-N. b?asiliensis antibody




titer was compared in active and curespecies seem to predominate in different

actinomycetoma patients using thgeographical areas. The importance of the

ELISA test. The results showed a higimproved classification of aerobic, clini-

anti-P24 antibody titer above 0.3 OD Abeally significant actinomycetes in the rec-

sorbance units (cut off level). Patients thagnition, characterisation and identifica-

were under medical treatment and diagon of novel causal agents of

nosed as cured, gave anti-P24 antibodgtinomycetoma will be highlighted.

titer below the cut off level of 0.3. Three

patients presented a reactivation of thiée Efficacy of Itraconazole in the

mycetoma lesions and the antibody titereatment of Patients with

anti-P24 was increased again. Thus sho#timycetoma Due to Madurella

ing the clinical benefit of this test: thenycetomatis

rapid and specific diagnosis of active in-

fection and the assessment of the patie e Fahf,!*’ I A. RahmEss
assan, **E. E. Zijlstr **

outcome after medical treatment. .
Partially supported by CONACYTThe Mycetoma Research Center*, Insti-

. tute of Endemic diseases ** University of
(Mexico) and PAICYT (U.A.N.L.) Khartoum. Khartoum-Sudan
Systematics of the Causal Agents of This was a prospective study to evalu-
Actinomycetoma ate the efficacy of Itraconazole in the
Michael Goodfellow treatment mycetoma due to M.

Department of Agricultural and Environ-mycetomatis. It included 15 patients with
mental Science, University of Newcastlepnfirmed eumycetoma due to Madurella
Newcastle upon Tyne, NE2 7RU, UK. mycetomatis treated with oral

The importance of modern taxonomitiraconazole. They showed good clinical
methods, both individually and collecresponse to 400 mg itraconazole daily but
tively, in shaping the classification ofvhen the dose was reduced to 200 mg
actinomycetes will be considered withaily, the clinical response was less. Sur-
particular reference to the causal agenjal exploration showed that, in all pa-
of actinomycetoma. This disease is eflants the lesions were well localized, en-
demic in certain geographical areas {0, ,qjated with thick capsule and they

tropical and subtropical regions of th . ; X
world where it can have a devastating e\%/_ere easily removed SHrgically:Shiiss

fect on patients as it often leads to di2Pathological examination of the post-
formities and amputation of the affected€atment remaining mycetoma lesion
organs. It is important to isolate, charaghowed evidence of healing. Patients fol-

terise and identify the causal agents liwed up post-treatment for variable pe-
actinomycetoma if patients are to receivéods (range between 24-36 months) only
correct treatment. The _main causal agewise patient had recurrence. High dose of
are usually considered to b@raconazole in combination with surgery
Actinomadura madurae; Actinomadurg yecommended for eumycetoma patients

pelletieri, Nocardia brasiliensis and Strep- . L
tomyces somaliensis though particulgﬁ" avoid unnecessary mMutllNGISUrGEny:



The Immunopathology Of the  The Pathology of Mycetoma in the
Actinomycetoma Lesions Caused Sudan
By Streptomyces somaliensis AM. EL Hassan

A.M. EL Hassan, A.H. Fahal, A.G. Department Of Immunology And Clini-
Ahmed, A. Ismail and B. Veress. cal Pathology, Institute Of Endemic Dis-
Mycetoma Research Group Institute eases University Of Khartoum.

Endemic Diseases, University of Khar-__ . . .
toum. This presentation discusses the morphol-

ogy of the more common agents of Myc-

The immune responses itoma in the Sudan and the associate
actynomycetoma lesions caused hissue reaction under light and
Streptomyses somaliensis were charactelectronmicroscopy. The most common
ized by immuno-histochemistry. In seccause of eumycetoma is Madurella

tions stained with haematoxylin anglycetomatis. Two types of grains are
identified: the filamentous and the ve-

eosin, the inflammatory reaction aroun . .
. sicular of which the former is more com-
B Of 2 types. In T.ype I the_rr?lon. Ultrastructurally the septate hyphae
were three zones; a neutrophils zone ifgre empedded in cement substance. Thre
mediately surrounding the grain, an irypes of tissue reaction are found. Type |
termediate zone containing mainlyeaction is characterized by a neutrophils
macrophages and a peripheral zone c@ene around the grains. These adhere t
sisting of lymphocytes and plasma cell§)€ surface of the grain causing its disin-
Zone 1 stained positively for CDlgegration. Type 1l reactions follows on

(neutrophils), zone 2 for CD68Type | reaction .and consists (?f
macrophages and giant cells surrounding

) and CD3 (T Iymphocyteme grain. In type lll reaction, there are
and zone 3 for CD20 (B lymphocytes). Igpjthelioid granulomas that appear to
type Il reaction, there was no neutrophitgrm as a reaction to residual local anti-
zone, the grains being surrounded lmen after hyphae are destroyed.

macrophages and giant cells. IgG and IgMPf the actynomycetoma, the common-
and complement were demonstrated §§t Organisms are Streptomyces

the surface of the grain and on filameng@maliensis, Actinomadura madurae and

o . . Actinomadura pellitieri. The light micro-
inside the grain. Neutrophils and .
scopic and ultrastructural morphology of

B were recruited inio the Iﬁiose organisms will be described. Type |
sion by complement and were involvegnq || reactions are seen but Type Il reac-
in the fragmentation of the grain. Théon apparently does not occur. Vascular
cytokine response was of a dominant Tikhanges and bone lesions in eu-and
pattern (IL-4 and IL-10). actinomycetoma will be discussed.




Usefulness Of The rpoB Gene To  patients, however its pathogenesis was
Identify Members Of The Genera  not studied previously.

Actinomadura And Nocardia Patients and Methods: In this prospec-
Maldonado, L.A., Quintana, E.T., Ward, tive study, which included 60 patients
A.C. and Goodfellow M. with histological and ultrasonic con-

Department of Agricultural and Environsire 4 mycetoma, the venous system of
mental Science, University of Newcastlter1e affected limb was studied using

Newcastle upon Tyne, UK. ) . . :
) sonographic, venographic and histologic
Members of the genera ACt'”Omadu'i%chniques.

B tortuI':QesuItS' Varicose veins were more evi-
ous taxonomic history mainly due to th R ; :

overemphasis placed on morphologicaﬁ‘nt n p:?ments W_'th Iong standing .myc—
criteria. The clarification of each of thesgtoma, with massive lesions and with ra-
taxa has been greatly improved by tffiological bone changes. Certain venous
application of polyphasic proceduregbnormalities were demonstrated. In his-
though better methods are needed for tfidogical sections, veins and venules
rapid and reliable assignment of unshowed marked muscular hypertrophy,
known clinically significant strains t0jntima| and advential thickening, oedema
validly described species. The aim of t d lumen narrowing but no venous oc-

present investigation was to determine . teri hunt
whether comparative analyses of the rp Sion or arterio-venquuu i vyere
gene provided data of value for the cla@Pserved. These changes were confirmed

sification and identification of clinically ultrastructurally. Venography showed a
significant actinomadurae and nocardiaerisk venous circulation in the vicinity

The sequence data underpinned the taxd-mycetoma lesion, which was more evi-
nomic status of A. latina, A. madurae argent in eumycetoma. However at the site
A. pelletieri and one strain isolated frorgs mycetoma lesion there was displace-

a patient in the Sudgn, all of which alfent and distortion of the venous circu-
causal agents of actinomycetoma. Slnll-

larly, rpoB data allowed the separation qtpn and evidence OT early venous vari-
nocardiae, including, N. brasiliensis, th&0Sity above the lesions. The vascular
encompasses clinically significan@oppler study showed increased both ar-

strains. terial and venous blood flow in the af-
- fected limb.
Venous Varicosity in Mycetoma Conclusions: These venous changes

AH Fahal, S El Sheik, AM El Hassan could be compensatory mechanism to the
Mycetoma Research Centre - Universitsicreased venous return secondary to in-

of Khartoum. Khartoum - Sudan. crease in the arterial blood flow at the

Introduction: Unilateral varicose veingnycetoma lesion and could be treated
are noticeable phenomena in mycetorganservative.
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Wellcome Trust

Foundation

The Wellcome Trust was founded in 1936 un
the Will of Sir Henry Wellcome, who at the ti
was the sole owner of the Wellcome Foundat
Ltd. Under the terms of Wellcome's Will the ent
share capital of the Wellcome Foundation Limit
with its associated companies at home and abr
was vested in Trustees.

The Wellcome Trust is the world's largest medi
research charity. Its mission is "to promote and f
ter research with the aim of improving human a
animal health". All aspects of biomedical resea
are covered, from basic to clinical studies, inclu
ing tropical, dental and veterinary medicine, stus.
ies in the history of medicine, bioethics and the pi
lic understanding of science.

The Wellcome Trust's chief aim is the promotion
high-quality scholarly research in the history d
medicine. It is also involved in undergraduate a
postgraduate teaching, the organization of a v4
ied programme of lectures and symposia, and ot
activities designed to raise the profile of the disq
pline among the academic community and beyo
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