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Abstract. Some changes in the haernatological values of the fish Heteropneustes
fossi/is which were infected with trypanosomes are presented. The presence of
trypanosomes in the blood caused conspicuous changes in TEC, TLC, Hb, MCH
and DLC values, correlated with the intensity of infection. In general anaemia
accompanied with erythropenia, microcytosis, macrocytosis, basophilia or polychromasia, vacuolization of blood cells was noted. The TLC value showed interesting and contrasting results.
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1. Iatrodnction
The presence of trypanosornes in fish is well-known and has been reviewed recently
by Josh' (1973, 1978) and Saoud (1976). But the studies on the physiopathological
or haematological changes in the blood of fish following trypanosome infection
are quite scanty (Smirnova 1970; Tandon and Joshi 1973, 1974; Tandon and
Chandra 1971). This p3.per presents results on some haematological parameters
obtained from a freshwater siluroid catfish Heteropneustes fossilis infected with
trypanosornes (T. maguri] under natural conditions.
2. Materials and methods
About fifty specimens of Heteropneustes fossilis were bought from the fish market
of Moradabad, transported to the laboratory and maintained in a group of 20,
in separate aquaria for 5-7 days, and fed on alternate days with minced goat liver.
After 5-7 d3ys these. were then sacrificed on two successive days. The method of
taking the blocd, preparing slides and making total red cell counts (TEC), total
leukocyte counts (TLC), haemoglobin estimation, etc. were followed from Wintrobe
(1973). After screening the stained blood Smears a number of fish were found to
harbour the haemoflagellate parasite trypanosome, which was identified as Trypanosoma maguri (Joshi 1973, 1976 and 1978). The number of trypanosomes was then
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counted in a selected area of 2 em" per slide to ascertain the intensity of infection
in each fish. Accordingly, the fish were divided into three groups, viz. (i) healthy
uninfected fish, (ii) those showing mild infection, viz. which show rrypanosomes
up to 5 in the given area and (iii) those showing heavy infection, i.e. more that;
5 trypanosomes in a given area. The values were then pooled and mean values
obtained for each group and compared. The number of specimens was 10 per
group but the number of observations made per group was 20, since two samples
of each fish were estimated or observed for all the parameters, viz. TEC, TLC,
Hb concentration and differential leucocyte counts (DLC) and differential
erythrocyte counts (DEC).

3. Results and observation
Changes in some haematological parameters, found related to trypanosome infections, have been compared with those of the healthy fish (tables 1 and 2). TEC
was found lowered significantly (P < 0 '02) in both the groups of diseased fish,
as compared to the healthy ones. The Fed cell counts in mild infection was
30·20% less a" compared to the normal value of 2·7 ± 0'16 x 106!pI. This
value further decreased by 45% in the heavily infected fish as compared to the
healthy ones. The erythropenia was conspicuously significant (P < 0 '02) under
both the stages, viz. healthy and mild and healthy and heavy. TLC was found
to be increased by 75% under mild conditions and fell insignificantly (P > 0·01)
in the heavy stage as against the value in the healthy fish (table 1). But the TLC
fell by 4'?A under heavily infected condition as against the mild stage. The fall
in TLC under status C (table 1) as compared to status B was also significantly
conspicuous (P < 0,01). The Hb contents of blood also feU sharply by 31%
and 44% in the mildly and heavily infected fish, as compared to the healthy mean
value of 13·8 ± 1·1 G% (table 1). 'lihis faU in the Hb concentration agreed with
the falling values of 'liEC (table 1). The fall in heavily infected fish was 18·7%
less than in the mildly infected fish. The mean corpuscular hemoglobin (MCH)
values on the other hand showed interesting results. The MCH rose under mild
and heavy conditions of infections, but quite insignificantly (P> 0·01) and
inconspicuously (table 1).
The differential cell counts on the other hand also revealed conspicuous
changes (table 2). The number of haemoblast (figures 1, 4 and 5-H) cells rase
highly together with a corresponding rise in small lymphocytes (figure 4 and 6).
But the number of neutrophils (figure 5) and thrombocytes (figures I and 4) fell
sharply under both conditions, as against the healthy fish. Macrophages which
were absent in healthy fish appeared (figures 4 and 5) in the infected
fish (table 2). Monocytes and large lymphocytes showed insignificant fluctuations.
The basophils rose to a higher number of 8' 46 ± 2·1% under mild conditions
but were totally lacking in the heavily infected fish, as compared to a count of
1·2 ± 0·21% in the healthy fish (table 2). Bosiuophils were conspicuously absent
in the healthy fish and also in the heavily infected fish but were present (2,0 ±
0'27%) in the mildly infected fish. The immature red cells (erythroblasts) (figure 4)
increased highly in circulation in the mildly infected fish (13' 2 ± 6 'S%) but fell
by small numbers (11'3 ± 2·9%) in heavily infected fish; still being far higher
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Table 2_ Differential blood cell counts {%) of H. fossilis under healthy and deseased (Trypanosome infection) conditions.
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Table 1. Some haematological values of H. fossilis under normal and diseased (Trypanosome infections) conditions.
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in count than the normal value of 3·6 ± l :2%. The mature erythrocytes showed
a corresponding fall (table 2).

4. General blood picture
The stained blood smears showed a very high order of polychromasia (figures 3,
4 and 5), basophilia (figures I, 2 and 5) and hypochromasia (figures 2 and 5)
under mild and heavy condition.. of the trypanosomiasis, The number of microcytes (figures 4 and 5) and macrocytes (figure 5) in diseased fish, was also conspiCUOU'i. Basket cells and nuclear casts (figures 2 and 5) were also noted in the
diseased fish. This was more in the heavy conditions than in the mild. Interestingly, the diseased fish usually had low body weight as compared to the healthy
firh, though the former had higher standard body length, as the intensity of
infection increased (table I).

s.

Discussion

Trypanosomiasis in fish causing noticeable changes in the various blood parameters was pointed out earlier by Smirnova (1970) and Tandon and Joshi (1973).
This is further confirmed by the above results. The comparative values obtained
for H. fossilis having mild and heavy intensity of infection were anaemic as compared to normal which increased with the intensity of infection. It is still uncertain
whether the hemoflagellates present in the vertebrate host produce some toxic
substances (Von Brand 1973). Butsince our studies showed conspicuous distortion in the composition of cellular components of blood, possibly this may be due
to the interference of some by-products or end products of the metabolites of
these haemoflagellates. Further, the large availability of cell casts, nuclear fragments, basket cells, pycnotic cells, vacuolated cells, etc., points out that cell
fragility increases while this leads to a fall in the life span of the various cells
resulting in extra demand for the various cell types. As a result more hemoblasts are released into circulation. But the number ofneutrophils and thrombocytes would fall conspicuously, since these could not proliferate, or differentiate
or undergo maturation from the hemoblast stage. The characteristic appearance
of macrophages (figures 4 and 5) also shows that phagocytosis is also needed,
possibly to remove the parasites OF autophagy may also exist i.e, macrophages
may also be involved in removing the cell casts which increase in the blood
vascular system during trypanosomiasis.
An interesting aspect was the increase in TLC under mild conditions, and its
continuous fall under heavy infection (figure 3). This is contrary. to the earlier
observations of Tandon and Joshi (1973), who noted still higher number of Ieucocytes under heavy stages of trypanosome infection in Clarias batrachus, But for
the low TLC observed in Heteropneustes here, under heavy infection, it is postulated that either it is due to interference of some toxic or byproducts of the hemoflagellates or a process of gradual immunization, being achieved by the reticule
endothelial system of the host fish. However, this needs further verification
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Figures 1-3. (See caption in p. 301)
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and more detailed time related observations. As for
the concept
immunization, duration and intensity of infection should be better known.
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Figures 1-5. 1-3. Arrows indicate trypanosome. 3, 4. Polychromasia of erythrocytes.
1, 2, 5. Basophils, 2, 5. also show hypochrornasia of red cells. Other changes
as described in text. Abbreviations: H, large hemoblast; T, thrombocyte, NC,
nuclear cast. SL, small lymphocyte; MP, macrophage; MA, macrocyte; MI,
microcyte, EB, erythroblast; N, neutrophil; V, vacuolization in RBC.

