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Relatively little is known about the effects of mercurial
compounds on the morphology of erythrocytes in fresh water tele-
osts. Until recently studies mostly pertaining to the changes in
haematological parameters were carried out by FANGE & JOHANSSON-
SJOBECK 1975, HOUSTON et al. 1976, CALABRESE et al. 1975, LEVANDER
et al. 1977, WESTMAN et al. 1975, JOHANSSON-SJOBECK et al. 1975,
O'CONNOR & FROMM 1975 and PANIGRAHI & MISRA 1978. Previous reports
from this laboratory have shown that mercury caused hemolytic anemia,

The purpose of this investigation was to study the effect of
inorganic mercury on the morphology of erythrocytes in a freshwater
fish, Anabas scandens Cuv. and Val.

MATERIALS AND METHODS

A. scandepns of medium size (10-15 cm in length and 8-15 g
weight) were collected from the Nursery, Berhampur (Ganjam), Orissa
and were acclimatised in the laboratory. Fish were fed with mercury
free chopped goat liver daily during holding and throughout the ex-
posure period. Twenty fish were exposed in 100-L glass tanks filled
to 50 L. The test solutions were changed daily to maintain the con-
stancy of the concentration of the medium at 0.5 mg/L of mercury as
mercuric nitrate. Air was bubbled through the tank water for 8-10 h
a day and kept under 10 h of illumination/day at 1500-1600 Lux and
at 28 * 2° C. Dissolved oxygen of water was maintained at 95% or
more air saturation. The following is the water quality of both con-
trol and treated media: pH = 7.5 % 0.3; Specific conductivity = 3.4
x 100 ymho; Total hardness = 78 * 4 mg/L.

Blood was collected directly from the ventral aorta with a
heparinised syringe and a drop of blood was spread on a clean slide
following the usual procedure described by DACIE & LEWIS (1970).

The blood smear was prepared, stained with Leishman's stain and ex-~
amined.

RESULTS

An enlargement of red blood cells (RBC) in exposed fish A.
scandens was observed, when compared to RBCs of control fishes with-
in 7 days of exposure (Fig. 2 & 3).

A striking difference in RBC morphology was noticed in exposed
fishes when compared to control fishes. After 7 days, finger shaped
proliferations were marked in the neutrophilic granulocytes of ex-
posed fishes (Fig. 2). Vacuoles were seen in the RBCs (Fig. 3). Beak-
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like structures appeared on the RBCs (Fig. 3) after 14 days of ex-
posure.

Rupturing of RBC membrane after 28 days exposure was noticed
(Fig. 4) and in some cells disintegration of nucleus and cell mem-
brane was apparent. After 35 days exposure complete hemolysis and
disappearance of cell membrane was marked (Fig. 4).

DISCUSSION

Results from the previous investigation by PANIGRAHI & MISRA
(1979) had shown a remarkable increase in haematocrit value up to an
exposure period of 21 days and then a depletion in haematocrit value
on further exposure, The rise in haematocrit value was due to swel-
ling of erythrocytes (Fig. 2 & 3). Swelling of the RBC was probably
due to change in the osmotic pressure induced by mercury. As re-
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Fig. 1. Photomicrograph of blood cells of control fish x 2400

Fig. 2. Photomicrograph of blood cells of fish exposed for 7 days
to mercuric nitrate x 2400

Fig. 3. Photomicrograph of blood cells of fish exposed for 14
days to mercuric nitrate x 2400

Fig. 4. Photomicrograph of blood cells of fish exposed for 28
days to mercuric nitrate x 2400

ported earlier (SOVIO & NYHOLM 1974) swelling of RBCs used to take
place under reduced O, tensicn but the trend was reversible in O
equilibrated condition. The decrease in haematocrit value was due

to shrinkage of the RBCs as reported by SOVIO & NYHOLM (1974)
seemed improbable.
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Instead of shrinkage of the RBCs to their normal size, it
has undergone hemolysis. BORG et al. (1969) reported finger like
projections in the RBCs of terrestrial Swedish wild life. Fig. 2
shows small finger like projections and irregular shaped RBCs.
LEVANDER et al. (1977) reported that the shape of RBCs can be
changed by incubating the RBCs with both cationic and anionic com-
pounds. Earlier reports showed that mercury affected the osmotic
resistance and mechanical fragility of the RBCs (DE BRUIN 1976)
which confirmed the findings of LEVANDER et al. (1977) and also the
present findings relating to freshwater teleost, A. scandens. How-
ever, reports pertaining to molecular level studies on these RBC
shape changes and small finger like proliferations are scanty.
SHEETZ & SINGER (1976) suggested that the asymmetrically lipid com-
position of the RBC membrane bilayer could account for the stomato-
cytic and echinocytic transformations by concentrations of cations
in the inner half of the bilayer and of anions in the outer half,
respectively. OLSON (1972) reported vacuolization of RBCs after
exposure for periods of 4 and 8 wk to 0.03 pg/L Hg administered as
methyl mercuric chloride. Our observations of vacuolization after
2 weeks' exposure to 0.5 pg/L administered as mercuric nitrate con-
firms the results shown by OLSON (1972).

As shown in Fig. 4 the cell membranes disintegrated comple-
tely. Later disintegration of nucleus and complete disappearance
of cell membrane exposing the cellular material to blood plasma
was marked. WEBB (1966) pointed out that mercurial compounds
caused hemolysis of RBCs. A drastic depletion in hematocrit value
after 21 days and a depletion in RBC count and Hb % reported by
PANIGRAHI & MISRA (1978, 1979), confirms the view that mercury is
the causal factor of hemolysis. Anemias associated with chronic
or acute poisoning by certain heavy metals are by no means entirely
accountable to direct detrimental actions upon the RBC membrane.
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