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ABSTRACT

Seasonal variation in total erythrocyte count (TEC), Haemoglobin level (Hb),
Haematocrit (Hct), Differential leucocyte count (DLC), Total leucocyte count
(TLC), Mean corpuscular volume (MCV), Mean corpuscular haemoglobin
(MCH) and Mean corpuscular haemoglobin concentration (MCHC) were
determined in hill stream fish, Garra gotyla gotyla from Jhajjjar stream of
Jammu region, J&K India. Presently RBC dependent parameters viz. TEC, Hb
and Hct exhibit a marked increase (P<0.01) during spring and summer season.
TLC in tune with RBC dependent parameters also depicted a significant
increase (P<0.01) during the spring and summer season. Whereas an increase
in the calculated values of RBC, MCV and MCH has been observed from
monsoon to winter season. MCHC showed an increase during the hot period
of the year.

Key Words: Seasonal variation, Hill stream, Garra gotyla gotyla, Jhajjar
stream.

Introduction

Since hematological parameters reflect the poor condition of fish more quickly than
other commonly measured parameters, and since they respond quickly to changes in
environmental conditions (Alkinson and Judd, 1978), they have been widely used for
the description of healthy fish (Blaxhall, 1972), for monitoring stress responses
(Soivio and Oikavi, 1976 and Kocabatmaz andEkingen, 1984) and for predicting
systematic relationships and the physiological adaptations of animals. Haematological
analysis will enhance fish cultivation by facilitating early detection of situations of
stress and or diseases that could affect production performance (Rehulka et al., 2004;
Tavares-Dias et al., 2005). Likewise the available information also indicates that
haematological parameters of fishes vary with age and development (Syrove, 1970),
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starvation (Kawatsu, 1974 and Mahajan and Dheer, 1983), temperature and season
(Joshi et al., 1980), sex (Rukusa and Zukowski, 1980; Sharma, 1984; Pickering, 1986
and Al-Hassan et al., 1993), salinity (Dheer et al., 1986) activity of fish and disease
etc. Therefore, it is useful to build up a bank of information by generating basic data
of haematological variation in different fish species in relation to ecological and
environmental conditions so that later comparison can be easily made from this
information for detecting deviation from the normal under different stocking, feeding
and water condition for proper health management.

Presently an attempt has been made to generate data on the hematological parameters
of hill stream fish Garra gotyla gotyla during the different seasons of the year.

Table 1:Seasonal variations in hematological parameters of Garra-gotyla gotyla in
relation to water temperature and Dissolved oxygen during Nov. 2009- to Oct. 2010

\onth Water Do TEC TLC Hh Het AMCV MCH MCHC
: Tempt. (<1 0%emm) | (=10%cmm) | (gu%) (%) () (pg) (%)
November | 132 | 80| 2272019 | 1685=024 | 7.8=022) 388=033 | 1734=125 ) 34.2=032 | 183=023
December | 1335 | 83| 2.16=045 | 14.62=052 | 76=063| 392=0453 | 181.3=1.33 ) 35.0=0.56 | 182=0.05
Januarv 136 | 81| 205=084 | 14262072 74=0.15] 38.8=0.18 | 180.0=2.10 [ 35.8=0.88 | 18.0=0.62
Febroarvy 143 | 8.3 | 236=031 | 1482=0007 | 7.8=042 ) 396=096 | 167.7=1.84 | 33.0=0.73 | 19.7=0.83
.

March 176 | 74| 2362062 | 15460351 | 832098 41.1=037 | 1604=1.67 | 3232021 | 20.1=0.42
April 228 | 72 278004 | 16.05=038 | 8.8=0.61( 41.9=0.07 | 130.9=2.34 | 31.7=0.19 | 21.0=031
Mav 263 | 6.6 | 3.02x0.13 | 16742097 | 93074 43.0=0.14 | 142.6=2.69 | 3072003 | 21.520.14

.
June 05 | 62 3032049 1721=034 | 952031 4422062 | 141.1=2.47 | 30.9=0.46 | 21.5=0.76
Julv 282 | 64| 287=084 | 16632019 | 9.1=0.12( 42.3=0.68 | 148.9=320 | 31.6=0.75 | 21.2=043

.
August 247 | 67| 2632023 | 16022046 | 352051 4132052 | 135.8=1.63 | 32.0=032 | 2062092
September | 213 | 72| 23522093 [ 15832083 | 32=049| 408=033 | 162.0=2.04 [ 323=031 [ 20.1=0.28
October 202 | 78| 241=063 | 152082057 | 8.0=003 | 402=046 | 166.8=2.44 | 33.1=069 | 19.820.39
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Table 2:Seasonal variations in the differential leucocyte count (DLC) of Garra gotyla
gotyla in Relation to water temperature and Dissolved oxygen during Nov. 2009- to
Oct. 2010

Month | Water | DO | Lymphocyte | Neutrophil | Monocyte | Eosinophil | Basophil | Thrombocyte
Tempt. % % % U % U

Nov. | 182 8.0 | 304=042 17.5=0.12 | 232026 | 07025 | 0.8=0.74 | 30.3=0.26

Dec. |153 £.3 | 37.5=0.62 164053 | 2.0=030 09063 | 0.7=0.32 [ 4252018

Jan. | 13.6 8.1 | 30.0=0.88 18.2=041 | 222014 | 0.6=0.44 | 0.9=0.67 | 30.1=0.64

Feh. 14.5 8.5 (425025 10.8£0.36 | 232062 | 042032 1.120.43 | 33.6=0.76

Mar. |17.6 74 | 45.8=0.04 2252048 [ 242081 | 1.5=0.06 | 1.3=0.02 | 26.5=0.41

Apr. | 228 7.2 | 48.6=0.36 237005 [33£032 | 13017 1.520.15 | 21.6=0.36

May | 263 6.6 | 51.5=0.64 287062 [4.0=043 | 1.8=043 1.5=0.64 | 12.3=0.06

Jun. | 303 6.2 | 33.9=0.23 301085 (432010 | 2.1=0.72 | 1.0=0.30 | 7.7=0.43

Jul. 28.2 6.4 | 30.5=0.14 234040 (3092069 |1.3=0091 1.0=0.94 | 17.8=0.82

Ang. | 247 6.7 | 48.2=0.72 214086 352022 | 1.1=034 | 032040 | 2532043

Sept. | 21.3 7.2 | 46.3=0.61 19.5=0.16 | 2.7=0.31 | 1.0=0.11 | 0.3=0.18 [ 30.2=0.88

Oct. | 202 7.8 43,5033 18.5=0.36 | 252041 | 0.8=0.84 | 0.3=0.24 | 34.4=0.16

Material and Methods

Live specimens of fish Garra gotyla gotyla were netted out from Jhajjar stream of
river Tawi of Jammu region during the entire year by using cast nets. Blood samples
were drawn by cardiac puncture and carefully opening the thoracic cavity by a
longitudinal incision medially between the pectoral fins. The needle was inserted into
the heart and blood was drawn. The blood was then gently expressed into vials
containing EDTA as anticoagulants. Erythrocyte and leucocyte counts were
determined by using Neubauer’s improves Haemocytometer (Shaw, 1930) using
Haem and Turk solution respectively. Haematocrit was measured by Wintrobes tubes
after filling with anticoagulant and spinning them at 3000 rpm for 30 minutes.
Haemoglobin concentration of blood was evaluated by Sahil’s haemometer (Dethloff
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et al., 1999). Differential leucocyte count was done by using technique of Mahajan &
Dheer (1979). Erythrocyte indices the so called absolute/calculated values viz. mean
corpuscular volume (MCV), mean corpuscular haemoglobin concentration (MCHC)
and mean corpuscular (MCH) were calculated mathematically from the haematocrit,
haemoglobin concentration and erythrocyte count. The haematological parameters
were determined in relation to water temperature and dissolved oxygen in different
seasons spring (February-March), summer (April-June), monsoon (July-August),
autumn (September- October) and winter (November- January).

Results and Discussion

The results (Table 1 and 2) obtained clearly show that haematological parameters of
fish, Garra gotyla gotyla exhibit mark alterations in response to changing levels of
water temperature and dissolved oxygen. The haematological parameters have a direct
relation with water temperature and an inverse relation with dissolved oxygen. This
has earlier been reviewed by Aldrin et al., 1982; Azizoglu and Cengizlu, 1996;
Denton and Yousef, 1975; Hickey 1982; Houston and Koss, 1984; Jewet et al., 1991
and Martinez et al., 1994,

The data obtained comprehensively indicate a significant (P<0.01) increase in
the RBC dependent parameters viz. TEC, Hb and Hct during spring and summer
season and exhibit maxima during summer season (June). The rise observed in the
RBC dependent parameters viz. TEC, Hb and Hct during spring and summer season
has been attributed to an adaptation on the part of fish to cope with natural stress
caused by an increase in water temperature and low dissolved oxygen content
(environmental factor) in aquatic ecosystem (Preston,1960; Joshi et al., 1980; Wells,
1999; Jawad et al., 2004 and De Pedro et al., 2005) and moreover to prepare itself for
breeding period which requires greater physical activity and high energy demand
(physiological factor) (Eisler, 1965; Joshi and Tandon, 1977 and Khan,1977).

After exhibiting an increase during spring and summer season, RBC
dependent parameters viz. TEC, Hb and Hct tend to fall during monsoon till winter
and minima has been recorded during winter (January). The possible reason for this
decline is metabolically inactiveness of fish due to less availability of food during this
period in spite of the fact that DO is available in plenty. Franzoni et al. (1977) also
reported marked numerical decline in circulatory erythrocytes and hence related Hb
and Hct during the period of low temperature in cyprinid, Phracticthys andruzii.
Present author feels that reduction in TEC has directly influenced the Hb and Hct
values where the declining number of RBCs in the circulation led to haemodilution of
blood thereby decrementing the Hb and Hct (Preston, 1960).

RBC calculated indices; MCV and MCH exhibit a significant increase from
summer onwards till winter whereas MCHC showed a relation parallel to RBC
dependent parameters viz. TEC, Hb and Hct. Both MCV and MCH exhibit a negative
correlation with TEC and temperature therefore as the temperature raises both MCV
and MCH values decline and vice versa. Likewise after summer onwards as the
temperature showed a marked decline the MCV and MCH showed a significant
increase in their values. Decrease in the values of MCV and MCH with an increase in
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water temperature finds a relation with the process of erythropoises through which
young erythrocytes (corpuscles) were added to blood stream of fish. These young
erythrocytes being smaller in size have low volume and possess low haemoglobin
content (Blaxhell and Daisley, 1973) which result in decline in the values of MCV
and MCH. The increase in the values of MCHC during spring and summer has been
an outcome of greater physical and higher metabolic activity of fish and a decline
during autumn and winter season (cold period) to low oxygen demand of fish during
this period.

Like RBC dependent parameters total leucocyte count (TLC) also depict a
marked increase during the spring and summer season. During this period increased
water temperature acts as a natural stressor and creates pathogenic condition in fish.
To counter such condition fish respond by either increasing leucocyte count or their
products e.g. lysozymes, peroxides, interferons, lysins etc., an immunostimulatory
response and thus become immunologically strong enough to face any type of stress
(natural and anthropogenic) in their habitat. To support present view findings of
Adewoye (2010) are taken in to consideration who also reported an
immunostimulatory response by fish during hot period of the year. Moreover
Smirnova (1962) and lbrahim et al. (2003) also observed a positive correlation
between TLC and feeding status of fish, thus an increase has been observed during the
hot period (summer season ) of the year. However low temperature during the winter
season usually limit the prevalence of pathogenic events in the aquatic ecosystem and
therefore results in immunodepressive state in fish. Hence a decline in leucocyte
count has been observed during this period. It is further revealed from the table (2)
that increase in TLC during spring and summer finds a direct relation with
corresponding increase in both agranulocytes (lymphocyte and monocyte) and
granulocytes (neutrophils, eosinophils and basophils). Moreover major contribution
toward TLC has been found to because of lymphocytes. Thrombocytes which play an
important role in blood clotting exhibit marked increase during the colder period of
year.

Conclusion

Thus, the present study has demonstrated a significant difference in the
haematological parameters of hill stream fish Garra gotyla gotyla during the different
seasons of the year with corresponding variation in temperature and DO on one hand
and feeding intensity and reproduction on other.
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