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Candida, a yeast-like fungus, occurs as saprophytes in the alimentary canar
of healthy individuals. Broad spectrum antibiotic therapy brings about Some
changes in the normal intestinal flora to the advantage of candida. Rogers (1966)
established a pathogenic role of candida in causing diarrhoea in children belcw 2-
years of age.

Diarrhoea, especially in children below 12 years of age is a positive threat to.
public health in the developing countries including Bangladesh. The role of
candida has not been studied adequately in cases of diarrhoea. The present study
was undertaken to investigate the candida species as causative organisms of
diarrhoea in children under 12 years of age.

MATERIALS AND METHODS

One hundred and thirty four specimens of stool were collected from patients
under 12 years of age suffering from diarrhoea from the Out-patient Departmentr
Children ward and Infectious ward of the Medical College Hospital, Rangpurr
and from patients referred to the Department of Pathology, Medical College.
Rangpur.

Each stool was collected in a sterile container for examination. Saline,
iodine and floatation preparation of each specimen were examined under micros-
cope for demonstration of candida (spores and mycelia), helminths and protozoa.
A part of each specimen was cultured.

Sabouraud's maltose agar (Difco) with chloramphenical (0.05 mg/ml)
was used to suppress bacterial growth for culturing candida species. Beef ex-
tract broth with 0.04 mg/ml bromthymol blue as indicator, suplemented with
1% dextrose, maltose, lactose and sucrose respectively were used for fermentation
tests. MacConkey's agar. Salmonella Shigella (S.S.) agar. Bismuth Sulphite
agar and Desoxycholate Citrate (D.C.) agar were used for growth of salmonella
and shigella. Antisera were used for typing shigella. Sugar media, viz.. glucose,
xylose, mannitol and dulcitol were included for fermentation tests in case of isola-
tion of salmonella and shigella.
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Isolation of candida

All specimens were cultured in Sabouraud's maltose agar media in duplicate,
one was incubated at 37°C and the other at room temperature for 4 days. The
growth in Sabouraud's maltose agar was examined under microscope for identi-
fication of candida. Positive cul~ure were subjected to fermentation tests in

sucrose, maltose, dextrose and lactose sugar media for species determination.
Incubation in human serum was also done for germ tube formation of Candida
albicans.

Isolation of bacteria

Media for primary isolation of enterobacteriacae consisted of S.S. agar,

Bismuth Sulphite agar, D.C. agar and MacConKey's agar. Identification proce-
dures included biochemical tests with glucose, mannitol.. xylo~e and dulcitol and
motility test by hanging drop preparation. Agglutination tests by antisera were

done in case of shigella.

RESULTS

On direct microscopy, out of 134 specimens examined, 33.3% showed
the presence of candida (Table-I) in saline and iodine preparation. Helminths

and protozoa of known pathogenicity, e.g., Ascaris lumbricoides, Giardia lamblia,
Hook worm, Trichuris trichiura, Strongyloides stercora/is, Trichomonas intesti-
nalis. Entamoeba histolytica and Hymenolepis nana were found in 49.5% speci-

mens (Table-I).

TABLE-I.

Results of direct microscopic examination of 134 specimens of stool.

-"- -- - - - -
'Type of organism
Candida

Helminths and protozoa:
Ascaris, Giardia, Hookworm,

Trichuris, Strogyloides,
Trichomonas, Entamoeba histoly
tica, Hymenolepis nana

--- %
33.3- --- --

49.5

On culture, the isolation of candida was 58.2% (Table-II), of which Candida

albicans were isolated in majority of cases. Other candidas isolated were :
Candida tropicalis, Candida pseudotropicalis, Candida ste/latoidea and Candida
krusei in very small proportion of cases. Pathogenic bacteria were isolated in
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7.4% of cases. These were Shigella sonnei, Shigella fIexneri and Salmonella
(Table-II).

TABLE-II

Jype of organism

Result .of cultural examination of 134 specimens of stool.

%Species
Candida albicans

Candida tropicalis
Candida pseudotropicalis
Candida krusei
Candida stellato idea

Shigella sonnei
Shigella flexneri
Salmonella

The occurrence of diarrhoea due to candida in different age group is shown
in Table-III. Maximum number of cases were observed in the age group of 7 to
12 months. Of the 41 cases in this group, 13 (31.7%) instances of diarrhoea
were due to candida. Amongst the 11 cases in the age group of upto 6 months,
2(18.2%) diarrhoeal cases were due to candida. In the 50 cases in the age
group of 13 months to 3 years, 5 (10%), were diagnosed to be diarrhoea due to
candida. Candida was responsible only in 3 (9.3%) cases of diarrhoea in the
ag9 group of 3 to 12 years in a total number of 32 cases.

Two specimens, one each, in the age group of 7 to 12 months, and, 13 months
to 3 years, showed the presence of candida and shigella in the same specimen
(Table-III).

Candida

Bacteria 7.4

TABLE-III

Isolation of candida, and diagnosis of diarrhoea due to candida in
different age groups.

Age group No. of stool
examined

No. of diarrhoea Mixed
due to candida infection
(mycelia and spores
on microscopy)

No. of growth
of candida in
culture

Upto 6 months 11 9 2
7 to 12 months 41 30 13 1

13 months 3 years 50 20 5 1
3 to 12 years 32 19 3

Total 134 78 (58.2%) 23 (17.1 %)
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DISCUSSION

Saprophytic occurrence of candida in the intestine caUSES much confusion
about its pathogenicity. Kozinn and Taschdjian (1962) confirmed the reliability
of its pathogenicity in the presence of faecal mycelium as a diagnostic criterion
of enteric candidiasis in 88% of cases, and a satisfactory response to nystatin
was obtained in 80% cases. In the present study, diagnosis of diarrhoea due
to candida was based on the demonstration of mycelia in abundance and

predominance of spores of candida in the examination of stool by direct
microscopy. Culture was done to determine the overall presence of candida
in stool.

We diagnosed diarrhoea due to candida in 21 patients (15.7%) in whom
diarrhoea persisted for more than 10 days in spite of giving antibiotics without
stool examination for more than 5 days, Nineteen patients (90%) responded )/Veil
within the next 3 days with nystatin therapy. Candia in these cases m~y or may
not be primarily responsible for the cause of diarrhoea but could be responsible
for persistence of diarrhoea after the withdrawal of antibiotics.

We observed only 2 (1.7%) cases suffering from diarrhoea due to candida
without any history of antibiotic therapy. These patients improved with nystatin
within 3 days. Moffet et al. (1968) recovered Candida albicans in 18% of
children suffering from diarrhoea in whom nQ antibiotic therapy was used. The
difference in the present observation may be due to the indiscriminate administra-
tion of antibiotic prior to the examination of stool.

Kozinn and Taschdjian (1962) reported several cases of enteric candidiasis
associated with enteropathogenic bacteria. In the present study, we isolated
Shigella sonnei and candida from the Same stool in 2 cases (Table-III). Altera-
tion of intestinal flora by antibiotics in an attempt to combat resistant
shigella might have produced an overgrowth of candida and complicated the
infection. .

Cook (1968) described the presence of serum anticandidal factor in
adults. At birth babies are protected by passive transfer of specific agglutinating
antibody from mother which declines during neonatal period. In our study,
the higest incidence of diarrhoea due to candida was in the age group
of 7 to 12 months with a gradual decline of incidence in older children
(Table-III) .

The present study emphasises the importance of candida as causative
organisms of diarrhoea in infants and children especially in cases not amenable
to treatment with antibiotics.
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SUMMARY

In a study of 134 children under 12 years of age suffering from diarrhoea,
candida was responsible either directly or indirectly in 23 (17.1 %) cases. Mixed
incidence of candida and shigella were found in 2 (1.7%) cases. Candida species
were isolated in 78(58.2%) specimens. Shigella and salmonella were recovered
from 10(7.4%) children suffering from diarrhoea.
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