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Abstract : To determine the effects of exposure to formalin on the secondary stress indices, changes in
haematology and blood chemistry were monitored in healthy crucian carps (Carassius auratus). Fishes were
separately exposed in a concentration range of 125 to 500 ppm formalin for 60 min. After exposure, red
blood cell (RBC) count and packed cell volume (PCV) were elevated in the 500 ppm formalin exposed
group. However, mean corpuscular volume (MCV) and mean corpuscular haemoglobin (MCH) were
decreased significantly in the 500 ppm formalin exposed group. Total protein, albumin, aspartate
aminotransferase (AST), alanine aminotransferase (ALT), creatinine, total bilirubin, inorganic phosphorus
(IP) and magnesium were significantly increased at a concentration of 500 ppm. Alkaline phosphatase (ALP)

and glucose were increased at a concentration

of 500 ppm, but this was not significant. Lactate

dehydrogenase (LDH) and calcium were significantly decreased at concentrations of 250 and 500 ppm. AST,
ALT, glucose and magnesium were significantly increased in the 250 ppm formalin exposed group. These
results suggests that formalin exposure might cause some damage in the liver and kidney of crucian carp.
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Table 1. Change of haematological parameters in crucian carp (Carassius auratus) after formalin exposure at different

concentrations
Formalin (ppm)
Control 125 250 500
Body Weight (g) 391.0£13.5 3932174 39231103 3948+ 12.5
RBC (x10*u) 95.2+10.1 104.6 £33.4 108.4£15.8 1502 £ 16.6'
Hb (g/dl) 9.87+£1.05 10.16 = 1.45 12.21 +0.80" 1047 £1.90
PCV (%) 34.80£3.35 32401434 35.05+£1.0 41.04 +1.87
WBC (x10%/p)) 5.6+0.04 3.9£0.06 3310.05 3.2+£0.09
Red blood cell indicies
MCV (f]) 366.13 £15.03 327.64 £82.48 327.92£44.36 274.87 £22.93"
MCH (pg) 104.99 £ 18.46 103.54 +£30.97 114.63 £ 19.41 70.01 +12.52"
MCHC (g/d)) 28.58+4.25 31.40£2.27 34.87+2.06 25.46 £3.99

Data represent the mean * SD of three experiments.
* Significantly different from control at p < 0.05.

Table 2. Change of blood serum chemistry in crucian carp (Carassius auratus) after formalin exposure at different

concentrations
Formalin (ppm)
Control 125 250 500
Total protein (g/d/) 3.75+0.35 3.62+0.40 3.88+0.38 5.50 +0.98"
Albumin (g/d/) 1.56 +0.08 1.52+0.10 1.56 +0.10 2.1240.29"
AST (TU/]) 911.80 + 122.30 927.20 +87.08 1020.80 + 88 85" 1070.80 + 50.05"
ALT (1U/h 40.40 £ 15.14 4520+12.34 71.80+7.15° 82.60 +20.01"
ALP (1U/]) 101.80 +6.60 104.40 £ 10.79 104.20 +2.38 118.40 +30.97
Creatinine (mg/d/) 0.50+0.07 0.51+0.05 0.58 +0.02" 0.59 +0.02"
Glucose (mg/dl) 181.80 £ 40.61 176.60 + 5.83 223.60+17.90" 219.80 +33.84
Total bilirubin (mg/d/) 0.5440.13 0.52+0.08 0.58+0.14 0.63 £ 0.06"
LDH (IU/]) 573.60 £ 53.67 558.00 +59.37 383.40 +55.80" 371.00 +49.39"
Calcium (mg/d/) 1294 +1.73 12.84+0.84 1128 +1.52° 1048 +2.21°
1P (mg/dl) 420+0.64 430+0.72 434+0.89 6.80+1.43"
Magnesium (mg/d/) 2.86+0.43 406+141" 4.58 +0.94" 6.14 £0.44"

Data represent the mean £ SD of three experiments.
" Significantly different from control at p < 0.05.
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