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of intra-cellular phenylalanine under this condition cannot
make the synergistic inhibition of DAHP synthase opera-
tive as tyrosine and tryptophan level in the medium for
these double auxotrophs are maintained at a leve| far
below the required level.
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Some specimens of Chela laubuca Ham., bearing
fungal infection on the body surface and eye, were
collected from Domingarh Pond and Garden Water
Tank of the Office of N.E. Railway, Gorakhpur, UP,
India. The causal watermoulds have been identified
as Achlya orion Coker & Couch, Saprolegnia diclina
Humphrey, S. ferax (Gruith.) Thuret and Pythium
aphanidermatum (Ed.) Fitz. Histopathological studies
of infected skin have shown a varying degree of
destruction of epidermis, hypodermis and the under-
lying musculature whereas infected eye has shown
profuse hyphal growth, inflammation of cornea, dis-
integrated iris and deshaped refina, The pathogenic
nature of the fungal isolates has also been proved
under lahoratory condifions,

THe pioneering work in the field of fish-mycopathology
in India is that of Gopalakrishnan' who described fish
mycoses caused by Saprolegnia parasitica in Indian
waters. Subsequently, many other workers reported
numerous watermould species parasitizing  different
species of fish and their eggs®™''. However, a perusal
of the literature indicates very few reports on the deep
mycoses in fish, in India™'.

During the course of investigations on fungi associated
with fish diseases some specimens of Chela lanbuca
Ham., showing hyphal tufts protruding out through eyes
and body surface, were collected during November 19382
to February 1983 and October 1990 to January 1991
from Domingarh Pond and Garden water tank of the
Office of N.E. Railway, Gorakhpur, U.P. The mnfected
living and dead specimens of fish were collected using
hand-nets and brought to the laboratory in large-sized
polythene bags, hatf-filled with fresh water. The infected
fish, when placed in clean water, showed white cattony
patches with hyphal tufts on body surfuce and eyes
(Figure 1). Small bits of mycelium were taken out from
white cottony patches and rinsed thoroughly in dustilled
water and weie then placed in petri-disies containing
10ml of sterile distilled water on boiled henmp-seed
cotyledons, Unifungal, bacteria-free cultures of the tungi
were raised on the lines described varkies™ M. The fungi
were identified as Achihva orion Coher & Couch (Novem-
ber 1982, October 1990; {tom body suttface), Saprolegnid
dicima Humphiey (December 1982, December 19N,
from eye and body surface), Saproflegnia feray (Giutth )

AR,



RESEARCH COMMUNICATIONS

Thurct (February 1983, January 1991; from eye) and
Pvthaum aphanidermatum (Ed.) Fitz. (January 1983; from
body surface) using earlier published monograpbs™".
The identification of the fish specimen was confirmed
as Chela laubuca Ham. with the key provided by
Jhineran".

To ascertain the parasitic ability of the fungi isolated,
controlled reinfection experirnents were conducted using

Figures §-5. Chela laubuca Ham. 1, White cotiony patches on the
body surface and hyphal twft protruding out of an eye (X ¥3), 2, 3,
Cross sections showing complete disintegration of epidermis and dermis
with invasion of blood cells (erythrocytes) between muscle Ffibre
bundles. €x 120(), 4.Cross sechions of eye: Uninfected eye (% 600);
Infected ¢yc showing disiinct hyphae over comnea, disinicgeated iris
and deshaped retina  (Gimes~-600). [m=muscle fibre bundles. HIi=

hyphae; Be=blood cclls {erythrocyles), Cr=comea: Ir=ins; and Rt
= reumnal.

238

the healthy individuals of Chela laubuca on the lines
of Scott and O Warren'” at room temperature ranging
between 20 and 25°C. Covered Pyrex baking dishes (8
cmX30cm x20cm stze) were wrapped in aluminium
foil and sterilized in a hot-air oven at 200°C for 2 h.
Filtered, sterile (bacteria-free) distilled water (1,500 ml
per dish) was added aseptically to two dishes per
experiment. Experiments were performed in duplicate
for each fungus. A vibrator pump was used for aeration
of the water throughout each experiment. Four fungus
inoculated blocks and four uninoculated blocks of SPS-
medium (1 sq. cm each} were placed at opposite ends
of each infection dish. After two days oven-dried fish
food was added and experimental fish (three in number)
were put in the dishes. Three days prior to exposure
to the fungal inoculum, test fish were dipped in 0.5
ppm solution of malachite green for 2h and placed in
trough containing sterile distilled water to eliminate any
possible fungal contamination. After segregation (three
days) test fish were inflicted injury in the following
three steps:

(1) the fish was anesthetized in a solution of tricaine-
methano-sulphonate (8 mi of 0.5% solution in 500 ml
of sterile distilled water) for 1-2 minutes,

(11) the unconscious specimen was placed on a paraffin
block under a dissecting microscope and injury was
inflicted by scrapping scales from the left side of the
front area of the caudal peduncle and by chpping the
caudal fin.

(1i) the fish was then revived by placing it in sterile,
fresh aerated water and put in the infection dish.

Hyphae of the fungi were observed protruding out
from the experimentally injured areas of all the test
fish within 9-20 h of placing the fish in the infection
dish. These individuals died of infection resulting in
dermal ulceration within 18-34 h of exposure to the
fungal inoculum (Table 1). The fungl, growing on the
artificially infected fish, were isolated and compared
with the coultures of the original inocula which was
found identical to the original isolates. To maintain a
control for the experiment, three test fish of Ckela
laubuca were kept under identical conditions, but were
not exposed to the fungal inocula.

To study the development and extent of damage
caused by Achlya orion and Saprolegnia diclina to the
host, the small pieces of infected skin together with
underlying muscles and eyes with their healthy counter-
parts, were fixed in aqueous Bouin's fluid™. After
decalcification, the samples were dehydrated, embedded
in paraffin and sectioned at 8-10 pm The sections were
stained with Ehrlich's acid haematoxylin and eosine-Y
and permarnent slides of serial sections were prepared.

Hiswopathological studies on Chela laubuca have
shown a2 varying degree of destruction of epidermis,
hypodermis and the underlying musculature:
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Table 1. Controlled reinfection studies on Chela faubuca Ham.
demonstrating the parasitic ability of different fungal isolates

Mycosis evident Death occurred

Name of the pathogen within hour within hour

Achiya orien Coker & Couch 8--10 18-21
Sapraiegnia dichina Humphrey 9-11 18-21
Saprolegma ferax  (Gruith ) Thuret 18-20 30-34
Pythwum aphanidermatum (Ed) Fitz. i0-14 23-26

Number of test fish studied = 3; Mycosis evident and number of fish
dead = 3: Number of fish used as control = 3.

Achlya orion: The lesions were completely dominated
by the profuse growth of fungal mycelia. Epidermis and
dermis were completely missing and the hypodermal
layer also showed disintegration exposing the underlying
musculature. Some of the hyphal fragments penetrating
into the muscle tissues were also observed (Figure 2).
In addition, there was a massive invasion of blood cells
(erythrocytes) into the superficial muscle layers (Fig-
ure 3).

Saprolegnia diclina: This fungus attacked the ocular
region making 1t mlky white and completely opaque.
Histopathological study of the infected eye in comparison
to the healthy one (Figure 4) showed profuse hyphal
growth and inflammation of the cornea. The iris was
completely disintegrated and the concavity of the retina
increased making it deshaped (Figure 3).

During the present investigations all the four fungal
pathogens, viz. Achlya orion, Saprolegnia diclina, S.
ferax and Pythium aphanidermatum, have been reported
for the first time as parasites (naturally occurring) of
Chela [gqubuca Ham. Since long, watermoulds are known
to attack body surface of the fish and pvogressively
grow deeper in the tissues’ . The present histopathologi-
cal studies Indicate, In general, the growth of mycelia
over epidermis, destruction of scales and gradually pass-
ing through the dermis causing necrosis of muscle layers,
These observations suggest that the pathogemc water-
moulds are not tissue-specific and are capable of attacking
virtually any tissue. This conclusion agrees with the
observations of other workers®* . During the present
studies invasion of blood cells {erythrocytes) was ob-
served in the muscle fibres which indicates the penetra-
tion of fungal mycelia in the blood vessels causing
subsequent haemorrhage. This undesirable presence of
fungal fragment in blood vessels may hinder the free
passage of blood. This conclusion is in agreement with
the observations of Papatheodorou”,

Achlyn klebsiang Pieters has been reposted 10 cause
eye infection in Poecilia reticulata™, Corresponding with
the observations of Dukes™, Saprotegnia diclina has

been found to disorganize the ocular tissues of Chelg
laubuca during the present investigations. The eye in-

fection, as it appears, 1§ 2 localized infestation of cerntain
watermoulds.
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