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richardsonii, Saprolegnia Leucocytes. the hematological parameters of snow trout infected with
Saprolegnia spp and comparison of these parameters with
healthy fish. Blood parameters like Hemoglobin (Hb), Total
Erythrocyte Count (TEC), Total Leucocyte Count (TLC) and
haematocrit (Hct) were observed for the healthy as well as
infected fish. TEC and Hct increased significantly but there was
significant decrease in TLC in the infected fish in the later
stages of infection. The data was analysed by one-way ANOVA
which reflected significant values of hematological parameters
of Schizothorax richardsonii that are significantly different from
the healthy fish due to the infection of saprolegnia spp. In the
present investigation, alterations in important hematological
parameters due to fungal infection may be used as diagnostic
tool for the fungal infected snow trout. Further, this information
would be helpful for the remedy and therapeutic use of drugs
against fungal infection. Study may be referred for the further
investigation in this line.
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Introduction:-

Fish are important source of food for nutritional and livelihood security to the people dwelling in hills. Snow trout
(Schizothorax richardsonii) is a major fish in coldwater resources in many countries. In farmed fish, some changes
such as stress and immunosuppression allow infection to develop quickly (Pickering, 1994). Saprolegniasis fungi is
the most common pathogenic fungi. Saprolegnia infection in fish has been reported earlier (Roberts, et.al., 2003,
Chauhan and Chauhan, et.al.,2014.). Some other workers ( Bruno and Poe,1996, Hatai and Hoshiai, 1994.) also
reported Saprolegnia infection in fish. The fish infected with Saprolegnia are easily recognized by the cotton-like
white to greyish patches on the skin and gills visible to the naked eye (Stueland, et. al., 2005). The infection
progresses very quickly and often results in mortality and can cause huge losses of both fish and ova (Stueland,
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et.al., 2005; Howe and Stehly, 1998). The study of infected fish is essential to make efforts to determine the efficacy
of various antifungal treatments (Howe and Stehly, 1998), and to understand the mode of action of fungal infection
and the resistance capability of fish.

Saprolegenia invades epidermal tissue, generally beginning on the head or fins and can spread over the entire
surface of body (Willoughby, 1978) reported that mature fishes of both sexes and eggs are prone to fungal infection
persisting from November to the end of March when the water temperature ranges between 8.5°C to 11.5°C and the
infection vanishes automatically as the temperature rises to above 11.5 °C. These findings were reported in the
present study and thus are in coherence with reported values. Saprolegniasis contributes to heavy mortality among
fishes and are widely spread in fresh water ecosystems, affecting wild and cultured fishes and are considered as the
single contributing cause of economic loss in aquaculture second only to bacterial diseases in economic importance
(Hussain, et.al., 2001). In the final stage of the disease, protein deficiency leads to atrophy of skeletal muscles and
suppression of collagen synthesis. Lack of collagen is reported to lead to poor regeneration of lesions on the skin
(Willoughby and Pickering, 1977; Khulbe, et.al., 1995).

The physiological state of fish health is determine by Hematological parameter provides. Mycotic infection affected
the blood parameters of fish have been reported (Banerjee and Bhagat, 1986, Qureshi, et.al., 2001 and Shah, 2010).
Since fungi are pathogenic to fish, it causes various levels destruction in the tissue. Hematological values changes
depending on the fish species, age, cycle of sexual maturity and condition of health (Hrubec, et.al, 2000).
Hematological tests have shown useful information in detection and diagnosis of metabolic disturbances and
diseases in fishes. The present study was designed to investigate the changes in hematological parameters of
Saprolegnia infected fish to find out the extent of infection, which may be a diagnostic tool for the Saprolegniasis in
a wide spread indigenous coldwater fish, snow trout.

Material and Methods:-

Study site, sample collection, blood sample collection

Schizothorax richardsonii is a fresh water teleost which belongs to family Cyprinidae. For this study samples of
farm raised fish were collected from fish farm of ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakahnd (29.3461° N, 79.5519° E). For this study 15 fishes from healthy stock and 15 fishes from infected
stock measuring average values of 20 + 5 cm in length and 40 + 3 gm in weight were used. The blood samples were
collected using a sterile plastic disposable syringe of needle size 24 gauge already moistured with EDTA (2ml) by
venipuncture of caudal vein, that lies just ventral to the spinal cord, the blood is collected either by lateral or ventral
approach of caudal vein. The blood was immediately transferred to the anticoagulant vial (EDTA Vials).After the
collection of blood following hematological parameters were analyzed for the present study, hemoglobin(Hb),total
erythrocyte count(RBC), total leukocyte count(WBC),haematocrict(Hct), mean corpuscular hemoglobin(MCH),
mean corpuscular hemoglobin concentration(MCHC), and mean corpuscular volume(MCV) respectively.
Simultaneously the water parameters were also analysed during the study period under the captive condition.
Peripheral blood film (PBF) test were performed on thin blood smears fixed in methanol and stained with
Leishman’s stain.

Result and Discussion:-

A total number of fifteen healthy and fifteen saprolegniasis infected Schizothorax richardsonii were studied for
hematological parameters under the farm conditions.  Hematocrit, erythrocytes count and haemoglobin
concentrations are the most readily determined hematological parameters under the field and hatchery conditions
(Bhasar and Rao, 1990). The infected fish showed white fungoid patches, ulceration in body and lost epidermis in
the later stages of infection.(fig.1). The results reveal that all hematological parameters showed overall noticeable
changes in infected fish in the later stages.

The mean value of MCV in infected and healthy fish were 245.66 and 433.53 respectively with significant
difference (P<0.05). The value of MCV was observed highest in the healthy fish then the infected fish in the later
stages of infection as MCV has a inverse relation with TEC.A significant (P<0.05) increase was observed in
Hb(g/dl), RBC(10%/mm?®), Hct(%), when compared with the healthy fish, which is due to increase demand of
oxygen. A significant decrease (P<0.05) were observed in the values of White Blood Corpuscles in the later stages
of infection. The decrease in WBCs is due to hemodilution. Highest rate of mortality was observed in the infected
fish. There was decreasing trends in the values of MCHC in the infected fish with no significant difference.
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Leucocytes are the second major cells after erythrocytes in the blood of fishes that are repeatedly used as indicators
of health status because these are essential constituents of innate immune defense and involved in regulation of
immunological functions in the aquatic organisms (Ballarin et al. 2004). In the present study, we have observed
significant difference in leukocyte count (p<0.05) at later phase of infection than at the early and healthy ones. The
decrease in leucocytes is due to increased secretion of corticosteroids and hemodilution (McLeay,1973 and Tort
et.al.,1987). The MCV gives an indication of the status or size of the erythrocytes and reflects an abnormal or
normal cell division during erythropoiesis showing inverse relation with TEC, this inverse relation justifies the
decline in MCV at later stages of infection in the present study. The macrocytosis is probably an adaptive response
through the influx of immature erythrocytes from the hematopoietic tissues to the peripheral blood to make up the
reduced erythrocytes number and decreased hemoglobin concentration (Rehulka et al., 2005). MCHC shows
decreasing trend in infected fish with no significant difference, which is due to microcytic anemia, loss of stamina to
cope with infection and immature erythrocyte resulted in low count of MCHC. Low MCH with significant
difference (P<0.05) was observed in the present study causing the skin bruise easily.

Table 1:-

Hematological parameters Healthy Mean+SE Infected MeanzSE
Hb(g/dI) 9.01:+0.43* 11.65+0.24*
Hct(%) 26.93+1.18* 34.6+1.03*
WBC(x10 Tul) 15.96+0.79* 11.94+1.28*
RBC(X106/ ul) 0.70+0.09* 1.52+0.11*
MCV(fl) 433.53+£52.35* 245.66+18.73*
MCH(pg) 153.50+16.15* 83.15+6.66*
MCHC(%) 37.4412.84 33.86+0.59

*shows significant difference (p<0.05) between healthy and infected fish with the mean £SE in the
hematological parameters.
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Fig 1:-Comparison of Hb (g/dl), Hct (%), RBC (10°/mm3) and WBC (10°/mm3) between healthy and infected S.
richardsonii.
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Fig 2:-Comparison of MCV (fl), MCH (pg) and MCHC (%) between healthy and infected S. richardsonii

Fig 3:-S. richardsonii infected with Saprolegnia sp.

Conclusion:-

It can be concluded that changes in important hematological parameters due to fungal infection is an indicator of
saprolegniasis infection in Schizothorax richardsonii. The present study, investigation is of importance as it provides
the database for reference intervals for the healthy as well as later stage infected fish hematological values and may
be use as a tool to monitor the health status of this fish.
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