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Inflammatory response differs in 
varioras species of animals and also 
according to the causative agent. Val-
sala, (1985) studied the inflammatory 
response in ducks olicited by various 
agents and described sequentially the 
cellular kinetics in inflammatory response 
in ducks. However, i n f l a m m a t o r y 
response to Candida albicans was not 
studied. A study was therefore under-
taken to asses the cellular reaction elici-
ted by Candida albicans in ducks. 

Materials and methods 

a) Fungi for inoculation: The 
Candida a/bicans was isolated from a 
case of gastric candidiasis in a rabbit. 
A loop of fungal mycelia was taken 
diluted in 5 ml normal saline aad stirred 
well for about 10 minutes. 0.2 ml each 
of this suspension was given intrade-
rmally, in twelve interdigital webs of 
three ducks in the present study. 

b) Biopsy: Biopsy of the web was 
taken at 12 h, 24 h, 48 h, 72 h, 96 h, 
120 h, 144 h and 168 h, taking care to 
see that the actual spot of injection was 
included in the biopsy. Tissues were 
fixed in buffered neutral formalin, bloc-
ked in paraffin and 5 micron thick sec-
tions were made. Routine haematoxylin 
and eosin staining technique and, Mc 
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Manus PAS staining technique' and Van-
Geison Method of staining worn carried 
out wherever necessary. 

Results 

a) Gross changes in the interdigital 
V✓eb of ducks: 

After 12 h of inoculation, there was 
diffuse reddening of the area with engo-
rgement of blood vessels. After 24 h, 
the degree of reddening was reduced 
as well as engorgement of vessels. After 
48 h a greyish white diffuse nodular thic- 
kening was noticed at the foci of injection. 
At intervals of 72 h, 86 h, 120 h, 144 h 
and 168 h, the thickening became smaller 
in size, well circumscribed, and firm 
in texture. 

b) Histological changes in the inter-
digital web of ducks: 

a) Twelve hours: There was mass-
ive focal infiltration of heterophils (Fig. 1 ). 
Blood vessels of the superficial dermis 
and epidermis were engorged and ware 
packed with heterophils. The migration 
and accumulation of heterophils were 
evident more particularly in the periva-
scularlocations. A few lymphocytes were 
also present. Hydropic degeneration of 
the epidermis was also noticed. PAS 
staining revealed scattered hyphae in the 
reaction zone. 
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bJ Twenty-four hours: The hetero-
phils were seen to be increased in their 

number, with reduction in the content 
of fungal hyphae. Few macrophages 
were also noticed. Hydropic degeneration 
of epidermis and bullae formation were 
noticed. Perivascular accumulation of 
mononuclears in the dermis was also 
noticed. 

c) Forty-eight hours: Large num-
ber of macrophages and few lymphocytes 
were seen forming a fencing around the 
fungal hyphae, in the sub epidermal and 
keratinaceous layer. Few heterophils were 
also seen distributed in the sub-epidermal 
space. Pyknosis of the nucleus in the 
prickle call layer was noticed. 

d) Seventy-two hours: The inflamma-
tory foci consisted mainly of mononuclear 
leukocytes. Number of heterophils was 
very scanty. A few epithelioid cells 
were seen. Vacuolation in the prickle 
cell layer was noticed, indicative of nec-
rosis and desquamation of cells. 

e) Ninety-six hours: Giant cells 
with peripherally arranged pallisiding 
granular nucleus could be seen. Infiltra-
tion of macrophages in the keratinaceous 
layer was increased. Fungal hyphae 
inside the giant c®Ile also could be demo-
nstrated. Slight caseation necrosis in the 
centre of the nodular area was present. 

f) One t>,venty hours: Complete vacuo-
lation of the prickle cell layer was noticed. 
The nodular lesion became more compact. 
Fungal particles were still present in the 
central part of the granulomatous struc-
ture (Fig. 2). Thin band of fibrous tissue 
capsulation was evident around the 
periphery. Caseation in the central area 
became more pronounced. 

g) One forty four and one sixty 
eight hour: There was no much quan-
titative or qualitative difference in the type 
of reaction between the sections at these 
two time intervals. Central area of casea-
tion was noticed. Peripheral fibrous 
tissue encapsulation and infiltration of 

giant cells were very prominent and 
pronounced. (Fig. 3) 

Discussion 

The pathogenesis of candida was 
studied taking duck as a model. Initially 
there was heterophil infiltration which 
was evident by 12 hour. Valsala (1985) 
also obtained primary hetorophilic respo-
nse in ducks irrespective of the inflamma-
tory agent involved. The sequence of 
cellular kinetics was primary heterophilic 
response followed by lymphocytic reaction, 
macrophage formation, epithelioid cells 
and giant cell formation. A granuloma 
formation was initiated by 48 h and fully 
formed granuloma was evident by 120 h. 
Giger et al. (1978) studied the histopa-
thology of cutaneous lesions of mice 
infected intradermally with viable C, a/bi-
cans. They showed ~ that the reaction 
was made up of abscess formation in 
the deep dermal tissue, surrounded by 
a mixed acute and chronic inflammatory 
reaction. Foamy histiocytes were common 
in the surrounding tissue, but giant cells 
were not present. Reaction typical of 
chronic inflammation (Granuloma forma-
tion) apparently had not been observed. 
The Candida a/bicans isolated was found 
to be pathogenic and the reaction induced 
led to the formation of a granuloma. The 
basic histological picture of the granuloma 
was similar to that reported in staphy-
lococcal granuloma in ducks by Valsala 
(1985) and in chicken by Nair (1973). 
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Candida granuloma in the duck £39 

Fig. 1 

dense infiltration 
with heterop:~ils(12h) 
H and E x 2.50 

Fig. 2 

Granuloma with 
fungal hyphae in the 
centre (120 h) 
PA5 x 250 
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Summary 

The sequence of pathological changes 
induced by Candida albicans in the in-
terdigital web of ducks were studied and 
the development of a granuloma was 
sequentially chartered. 
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