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Summary

Actinomycetoma pedis due to Nocardia caviae in two male cultivators,
a Bengalee and a Bihari, and a Bengalee house wife are described. Inall the
cases there was swelling of foot with multiple nodules and discharging sinuscs
showing protuberant openings and area of fibrosis. The discharging sinuses
contained white to cream yellow granules, measuring 100-600 4 in size and
composed of hyaline cementing matter and Gram positive and non-acid-fast to
acid-fast branched filaments, € 1 f#£. Nocardia caviac was isolated from the
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discharge in all 3 cases.
was involved in 2 cases.
local soil was the source of infection.

The infection in the middle ear of
guinea pigs caused by Nocardia caviae
(N. caviae) was reported by Snijderst,
Though Erikson? treated N. caviae as a
distinct. species, there was no further
isolation and 1dent1ﬁcat10n of this acti-
nomycete uptill 1962. In that year
Gordon and Mihm3 identified an iso-
late from a case of mycetoma as N,
caviae. This was followed by reports
of cases of actinomycetoma caused by
N. caviae in Indone91a4 Tunisia® and
JapanS.

Lately, cases of actinomycetoma due
to N. caviae have been reported in
Mexico?, India%%1°, Europell and
U. S. A.1%,13, Nocardia caviae is known
to infect dog'4, dolphin!®, goat'® and
baboon!?.
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Various properties of the isolates are presented. Bone
The infection followed trauma in all the cases.

The

This paper presents 3 cases of acti-
nomycetoma pedis caused by N. caviae,
and various properties of the isolates.

Report of Cases

The case histories are presented in
Table I. Case 1 (Fig. 1) was referred
to us from Calcutta Medical College
Hospital, Calcutta, and cases 2 (Fig. 2)
and 3 from the out patients’ clinic of the
Department of Dermatology, Calcutta
School of Tropical Medicine, Calcutta
for investigation. Cases 1 and 3 had
contact with cattle, and all the patients
had worked barefooted. Nope of the
patients’ family members had any dis-
ease similar to those of the patients’.

Microbiology

The sinuses and nodules were cleaned
with 70 per cent ethanol. The dis-
charge was collected in petri dishes,
coutaining 25 ml of physiological saline

"to” "search for macroscopic granules;

mounted in 10 per cent potassium
hydroxide (KOH), smeared and stained
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Fig. | Actinomycetoma caused by Nocardia caviae in a
35-year-old Bihari cultivator, 3 years duration s

case |,

slants each containing Sab-
ouraud’s dextrose agar
(SDA) and brain heart in-
fusion agar (BHA) and
incubated at 30°C and
37°C.

The isolates, obtained
in culture, were checked
for purity and subjected
to a battery of tests to
determine their cultural,
morphological, biochemic-
al and physiological prop-
erties. The methods used
for the study were those
of Gordon and Mihm3 and
Gordon'8, and Thammayya
et al8. The colour of pig-
ments of the cultures was
determined according to
Rayner!?. The actinomy-

Wit_h Gram and Kinyoun acid-fast cetes were identified after comparing
stains for microscopic examination of them with the species of Nocardia
granules and filaments. The discharge according to Gordon and Mihm?.

was also directly inoculated into 4-8 Results

Fig. 2 Actinomycetoma due to N. caviae in
a 25-years-old Bengalee house wife,
4 months duration, case 2.
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The results of macroscopic and mic-
roscopic examination of the discharge,
granule morphology (Fig. 3) and cul-
tural study are presented in Table I.
Nocardia caviae (Fig. 4) was isolated
from all 3 cases and in all the inocula-
tions on both SDA and BHA. The
cultural and morphological properties
of the isolates are presented in Table 1I
and their physiological and biochemi-
cal properties in Table II1. The isolate
ST 342-75, from case 1, showed sectors
of saffron (13f) and apricot (7d) colou-
red growths ; and the variants, on sepa-
ration and subseyuent tests, showed
identical biochemical and physiologi-
cal properties.

Discussion

The cases which presented with acti-
nomycetoma showed involvement of
whole foot and ankle. The presence
of white to cream yellow granules,
measuring 100 to 600 and composed
of hyaline cementing matter, and pre-
sence of Gram positive, non-acid-fast
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TABLE 2

The morphology and cultural properties of Nocardia caviae isolated
from 3 cases of actinomycetoma pedis

Isolate number

Property
Case 1 Case 2 Case 3
Mycelium + (present) + 4
Permanent mycelium -+ + +
Rods and cocci + + 4=
Aerial mycelium + + e
Spores ~ (absent) - —_
Colony margin asteroid + 4 +
Elevation + + s

Colony pigment

Reverse colony

Diffusible pigment
Easy to emulsify
Suspension course
Melanin pigmeﬁt
Growth on:

Sabouraud’s
dextrose agar

Nutrient agar

Optimum temperature

Pale luteus (17f)
Salmon (13’f) to

Peach-apricot
(7d-9’b)

Salmon (11d)

Salmon (9°f)
Salmon-flesh
(9f-7f)

Ochreous (13°b)to Light orange (13b) Ochreous

_ Apricot (9°b)

Good
Poor

30°C

Good
Poor

37°

Good
Poor

30°C
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TABLE 3

The physiological and biochemical properties of N.caviae

isolated from the 3 cases of actinomycetoma

Isolate number

Property
Case |1 Case 2 Case 3
Acid-fastness + (positive) + — (negative)
Growth on paraffin ++ + + (strong) +4+++ ++4++
Hydrolysis of adenine + (weak) — —_
aesculine + + + +
Casein — . .
gelatin — + +
starch o — —_
tyrosine + —_ +
xanthine +++ +4+ +++
urea + +++ +++
Nitrate reduction +++ — + 4+
Acid from adonitol — — -
arabinose + — +
galactose - —_— _
glucose ++++ ++4++ +4+++
inositol +++ +++ +
lactose = e —_—
maltose — + —
mannitol — ++ ++
mannose ++ +
rhamnose - —_ —_
sorbitol — — —
sucrose — + —_—
trehalose — + —
xylose + - —
control —_ - =
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to acid fast branched filaments, < 14, is
a consistent feature of actinomycetoma
due to N. caviae. Based on the morpho-
logical, biochemical and physiological
properties of the cultures, the isolatss
were identified as N. caviae (Erikson
Gordon and Mihm). The isolate from
case 1 exhibited cultural variability, a
feature common to actinomycetes?.
The organisms had affected bones of
the feet in 2 cases.

Fig. 4 Nocardia caviae granules in discharge, case
2, 10 percent KOH, X 60.
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Fig 3

Nocardia caviae,
from case 1, on
Sabouraud’s de-
Xtrose agar at
30°C, 21 days
old, X 2.

As observed in our previous cases of
actinomycetoma due to Nocardia as-
teroides®*, Nocardia brasiliensis??® and
N. caviae®, and unlike in evmycetoma
cases®,%4 %5, the nodules in the present
cases were markedly large and promin-
ent and the sinus openings were swollen
and protuberant with raised borders.

The infection had followed injury in
all 3 cases. This might have facilitated
the entry of the organism pres-
ent in the soil?2 27,

Though the first case of this
infection was known as early
as in 1924, only lately have
there been world wide reports
on this infection in man and
animals. Thus the disease
seems to be cosmopolitan in
distribution.

Acknowledgements

We thank Mr. S. K. Nag and
Mr. R. K. Neogy for technical assis-
tance, Dr. K. N, Dutta for X-ray
examination, Mr. N. K. Chakraborty
for photography and the Director,
Calcutta School of Tropical Medicine,
for kind permission to publish the
data,



ACTINOMYCETOMA PEDIS DUE TO NOCARDIA CAVIAE IN INDIA

References

1.

10.

11.

12,

13,

14.

Snijders EP : Verlaag van het wetenchap-
penllijk gedeelte der vergaderingen van de
afdelling Sumatra’s
tijdschr Ned Indie 64 : 75, 1924,

Erikson D : The pathogenic aerobic orga-
nisms of the Actinomyces group, Medicaj
Research Council, Special Report Service
No. 203, 5-61, His Majesty’s Stationery
Office, London, 1935.

Gordon Ruth E and Mihm JM : Identifi-
cation of Nocardia caviae (Erikson) mov
comb, Ann N Y Acad Sci 98 : 628, 1962.

Mariat F : Etude comparative de souches
de Nocardia isolees de mycetomes, Ann
Inst Pasteur 109 : 90, 1965.

Juminer B, Khalfat A, Hcldt N et al:
Deuxieme cas Tunisien de mycetome a
Nocardia, Bull Soc Pathol exot 58 :177,
1965.

Fukushiro R and Mariat F: Note sur un
mycetome a Nocardia caviaec observe au
Japon, Bull Soc Pathol exot 58 : 185, 1965.

Tamayo Sanchez L : Aspectos clinicos y
epidemiologicos del micetome actinomice-
tico en Mexico, Med Cutan 4 : 505, 1970.

Thammayya A, Basu N, Sur Roy Chow-
dhury D et al: Actinomycetoma pedis
caused by Nocardia caviae in India, Sabo-
uraudia 10 : 19, 1972.

Das Gupta LR, Sundararaj Tand Aggarwal
SC : Actinomycetes from mycetomas and
other cases around Pondicherry, Indian J
Med Res 62 : 765, 1974.

Sandhu Dhanwant K, Mishra SK, Damo-
daran VN et al: Mycetoma of the knee
due to Nocardia caviae, Sabouraudia 13 :

170, 1975.

Avram A: Premiers cas europiens de
mycetoma dus du Nocardia caviae (Erik-
son) Gordon et Mihm, 1962, Bull Soc Fr
Mycol Med 2 : 35, 1973,

Causcy WA : Nocardia caviae: a report
of 13 new isolations with clinical correla-~
tion, Appl Microbiol 28: 193, 1974,

Causey WA, Arnell P and Brinker J;
Systemic Nocardia caviae infection, Chest
65: 360, 1974,

Kinch DA: A rapidly fatal ianfcction

Oostkust, Geneesk.

15.

16.

17.

18,

20.

21,

22

23.

24.

25.

26.

27.

135°

caused by Nocardia caviae in a dog, J

_ Pathql Bact¢riol 951540, 1968.

Pier AC, Takayama AK and Miyajara AY:
Cetacean nocardiosis, J Wild Life Dis6 :
112, 1970,

Elwood DC: Pulmonary nocardiosis in a
goat in Malavi, Brit Vet J 129 : 4, 1973.

Boncyk LH, McCullough B, Groth DD
et al: Localised nocardiosis due to Noc-
ardia caviae ina baboon (Papio cynoce-
phailus} Lab Anim Sci 25 : 88, 1975.

Gordon Ruth E: The taxonomy of soil
bacteria, The Ecology of Soil Bacteria.
Edited by Grey TRG and Farkinson D,

Uuiversity of Toronto Press, Toronto,
1968, p 305.
Rayner RW: A Mpycological Colour

Chart, Commonwealth Mycological Insti-
tute, Kew, Surrey and British Mycologica
Society England, 1970.

Waksman SA : The Actinomycetes I, The
Williams and Wilkins Company, Baltimore
1959.

Sanyal Maya, Thammayya A and Basu N:
Actinomycetoma caused by organisms of
the Nocardia asteroides complex and clos-
ely related strains, Mykosen 21, in press,
1978. .

Basu N, Sanyal Maya and Thammayya A:
Actinomycetoma due to Nocardia brasili-
ensis, Indian Med Gaz 14 : 257, 1974.

Thammayya A and Sanyal Maya : Mono-
sporium apiospermum causing mycetoma
pedis in India, Indian J Med Res 61:1289,
1973.

Thammayya A, Basu N and Sanyal Muya :
The causal agents of black grain mycetoma
in Bengal, Indian J Dermatol Venereol 40:
112, 1974.

Thammayya A and Sanyal Maya : Exoph-
iala jeanselmei causing mycctoma pedis in
India, Sabouraudia 16 in press, 1978,

Kurup PV, Randhawa I18 and Sandhu RS:
Survey of Nocardia asteroides, N, brasili-
ensis occuring in soil in India, Sabourau-
dia 6 : 260, 1968.

Thammayya A, Basu N and Sanval Maya:
Pathogenic Nocardia and the related acti-
nomycetes isolated by paraflin  baiting,
Bull Calcutta Sch Trop Med 20 : 41, 1972.



