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Introduction

Despite advancement in verterinary medicine, mas-
titis still remains an important health problem in
milch animals of many dairy farms of the world.
The disease is mainly caused by bacteria and less
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frequently by fungi . Very occassionally Pro-
fotheca species have been implicated as a cause of
bovine mastitis’. There is paucity of literature on pro-
tothecosis in man and animals in India. The present
paper records the occurrence and etiologic sig-
nificance of Prototheca, a coloutless algae, in chron-
ic progressive mastitis of seven year-old Holstein
Friesian cow. In addition, the efficacy of PHOL
technique for morphological study of Prototheca is

also reported.
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Materials and Methods

The mastitic milk collected aseptically in a ster-
ilized wide mouthed capped glass bottle from the
hind quarters of a 7-year-old Holstein Friesian cow
was submitted to the Laboratory of Veterinary Pub-
lic Health, College of Veterinary Science , Anand.
The cow had a history of chronic mastitis which
was treated for bacterial mastitis by the veterinary as-
sistant. Intramammary administration of numerous
antibiotics and hydrocortisone inconsistently failed
to show clinical cure. The milk from the affected
hind quarters were inoculated on to the duplicated
slants of Sabouraud dextrose agar without cy-
clohiximide and plates of nutrient agar. The former
medium was kept at 25°C and later at 37°C. The ino-
culated media were examined for microbial growth.
The suspected colony was subcultured on Sabouraud
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. This new

medium for morphology in PHOL stain
stain contained 3 ml of glycerol, 5 ml of 4% aque-
ous solution of 35% formaldehyde and 0.3 ml of 3%
aqueous solution of methylene blue. No chemoth-
erapy was attempted, and environmental samples were

also not screened for the presence of Prototheca.
Results

On palpation, the affected hind quarters of the
cow appeared hard and slightly reduced. The milk
from the diseased udder contained white floccules
and showed whitish-cream colour. There was no evi-
dence of blood in the milk. Direct microscopical ex-
amination of mastitic milk in unstained wet mount,
Wright stain and PHOL stain revealed round to o-
void cells with endospores morphologically com-
patible with Prototheca (Fig. 1). No other organisms
like Nocardia, Cryptococcus neoformans, yeast and
molds could be detected in the milk. Many white to
cream coloured yeast-like colonies were observed
on Sabouraud medium at 25°C after 4 days. No bac-
terial growth was seen on nutrient agar at 37°C. The
isolates of Prototheca grew on blood agar at 37°C.
The cultures in PHOL stain showed the similar mor-
phology as was noticed in mastitic milk. The cul-
tural and morphological examination confirmed the
identity of the isolates as Prototheca. No detailed
study of the organisms could be made, as the iso-
lates were lost during subsequent subculturing.

Fig 1. Microphotograph showing circular to oval un-
icellular cells with definite wall and endospores of Pro-
totheca organisms in mastitic milk of a Holstein Fresian
cow with chronic mastitis. PHOL stain X 600.

Discussion

The genus Prototheca has two important species,
P. wickerhamii and P. zopfi which are considered
rare pathogen of man as well as animals. The algae
can infect skin, subcutaneous tissues, eye, gas-
trointestinal tract, central nervous system, lymph
nodes besides mammary gland™*". The infection of
the udder in a cow due to P. zopfi was probably re-
ported for the first time by Lerche’. The absence of
bacteria on nutrient agar, unresponsiveness of con-
ventional mastitis treatment, growth of isolate on
blood agar at 37°C and direct demonstration of al-
gae in mammary gland exudate suggest that Pro-
totheca would probably be associated with chronic
bovine mastitis. It is emphasized that etiologic role
of Prototheca should be investigated in various clin-
ical disorders of man and animals.

Though Prototheca are widely distributed in a var-
iety of environmental material like sewage, soil, wat-
er, vegetation etc, the infrequent prevalence of pro-
tothecosis indicates the low virulence of the or-
ganisms in animals. In an experimental study Pal® re-
ported that none of 12 albino mice injected one mil-
lion cells of P. wickerhamii exhibited any clinical
evidence of protothecosis even at 60 days post ino-
culation. Further studies are imperative to und-
erstand the pathogenesis of the disease.

Authors did not conduct any epidemiological in-
vestigation to establish the source of infection in the
present case. Moreover, authors had no facilities to
perform immunological test to know whether the
cow was immunocomprimised. Since the organisms
occur as saprobe the ecological studies on Pro-
totheca in India should be conducted by covering
different types of environmental materials. This may
help to understand the epidemiology of protothecosis.

Conclusion

The occurrence and etiologic role of Prototheca,
an achlorophyllous agent has been described in a 7-
year-old Holstein Friesian cow which had a history
of chronic progressive mastitis. The direct dec-
tection of spherical to oval bodies with distinct wall
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and endospores in mastitic milk in wet mounts,
PHOL stain and Wright stain, isolation of algae in
pure growth on Sabouraud medium and absence of
bacteria on nutrient agar indicated that Prototheca
was implicated in bovine mastitis. Source of infec-
tion remains uncertain, though the organism grows
as saprophyte in nature. The wider application of
PHOL technique for studying morphology of algae
as well as fungi is emphasized. In addition, further
work on the ecology’and pathogenesis of Prototheca
organisms should be conducted.
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