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Increasing technologic use of metals is 
one measure of man's progress since his 
emergence from stone age. The coming of 
the industrial age led to more widespread 
occurrence of disease related to exposure to 
variety of toxic metals, especially heavy 
metals. In Kerala, Udyogmandal (Eloor) 
industrial area was identified to be one among 
the critically polluted area in the country by 
Central and State Pollution Control Boards 
(India, 2000). So a study was carried out to 
assess the extent of mercury pollution and 
its impact on cattle population at Eloor 
industrial area. 

Materials and methods 

The study was conducted at Eloor, 
Ernakulam district and the control at 
Mannuthy, the adjoining Thrissur district. The 
study was conducted in five phases. 

Phase one 

Ward-wise survey and interview of the 
farmers to appraise the total cattle popula-
tion and problems faced by farmers in rais-
ingcattle at Eloor industrial belt. 

Phase two 

A thorough case-sheet screening at 
Eloor Veterinary Hospital and survey of 
incidences of diseases in cattle of Eloor area. 

Phase three 

Eloor industrial area was divided into Eloor 
East, North and South. The industrial units 
in these areas are furnished below: 

i) Eloor East 

ii) Eloor North - 

iii)Eloor South - 

- Travancore Cochin Chemi-
cals (TCC), Fertilizers and 
Chemicals Travancore 
(FACT) Indian Aluminium 
Company (INDALCO or 
IAC) 

Indian Rare Earths (IRE) 
Hindustan Insecticides 
Limited (HIL) 

Travancore Chemicals and 
Manufacturing Company 
(TCM) 

Ten samples each of field samples like 
sludges, water and fodders and biological 
samples like blood, milk, urine and dung were 
collected from adult cattle at sampling sites. 

Phase four 

The collected samples were analysed for 
the following items: 

(a) Mercury levels in field and biological 
samples were analysed using Mercury 
Analyser. The procedures were fol-
lowed as specified in "Official methods 
of analysis of Association of official 
analytical chemists" (AOAC, 1980). 
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(b) Hematological parameters —Total 
Erythrocyte Count, Total Leucoyte 
Count, Packed Cell Volume (PCV). 
Differential Leucocyte Count (DLC), 
Haemoglobin per cent (Hb%), Mean 
Corpuscular Volume (MCV), Mean 
Corpuscular Haemoglobin (MCH) 
and Mean Corpuscular Haemo-
globin Concentration (MCHC) by 
following standard procedures 
(Benjamin, 1978). 

(c) Total serum proteins (albumin and 
globulin), creatinine and Blood Urea 
Nitrogen (BUN). 

(d) Serum enzymes level —Alkaline 
Phosphatase (ALP), Alanine Amino 
Transferase (ALAT), Aspartate Amino 
Transferase (ASAT). 

(e) Urine enzyme level —Alkaline Phos-
phatase (ALP). 

The evaluation of serum proteins, 
creatinine, BUN, serum and urine 
enzyme levels were carried out using 
a semi-automatic blood analyzer 
(Microlab 200). 

(fj Urine analysis for urine casts and 
crystals (Benjamin, 1985}. 

Phase frve 

The data obtained were compared 
statistically with that of control samples 
collected from cattle maintained ideally at 
University Livestock Farm (ULF), Mannuthy, 
Thrissur District. The Complete Randomised 
Design (CRD) method of statistical analysis 
was carried out (Snedecor and Cochran, 
1980). 

Results and discussion 

The data of the study conducted are 
presented in Tables 1 to 6. The interview of 
farmers revealed that almost all farmers were 
facing problems in maintaining livestock. 
Most frequently reported problems were 
gastrointestinal disorders and infertility 
problems in cattle. 

The case sheet screening revealed that 
the incidence of gastrointestinal disorders and 
reproductive disorders in cattle of Eloor 
panchayat area were 53.4 and 18.7 per cent 
respectively. Gastrointestinal disorders were 
observed to be a common symptom in 
mercury toxicity by Short and Edwards 
(1988), Kumar and Pandey (1993), Parai 
et al. (1993) and Radostits et al. (1994). 

The mercury levels of the fodder, blood, 
dung, milk and urine samples of study areas 
were higher when compared to that of con-
trol samples (Table 1). Sludges contained 
highest amount of mercury followed by fod-
ders, dung, blood and urine. Fodders of Eioor 
North, East and South areas possessed 0.168 
~ 0.015 ppm, 0.113 t 0.024 ppm and 0.094 ~ 
0.019 ppm respectively. These values 
corroborate well within the range of 0.02 to 
0.19 ppm identified by Cheeran et al. (1987). 
Toxicosis may occur in cattle on an average 
daily intake of mercury @ 10 mg/kg per aay 
(Radostits et al., 1994). The mean mercury 
levels detected in fodder samples from Eloor 
area were too less to induce renal toxicity in 
cattle and would explain why there was no 
distinct specific toxicity symptoms in cattle 
of this area. Water samples had shown no 
detectable level of mercury in them. The 
probable reason may be that inorganic 
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Table 1. Mercury levels in field and biological samples of Eloor industrial area and 
University Livestock Farm, Mannuthy (control) (Mean f SE) 

Sl. 
No. 

Samples 
Mercury levels in ppm 

Control (n =10) Eloor East Eloor North Eloor South 

1 Sludges - 0.24 0.34 0.26 

2 Fodders 0.016 ~ O.00da 0. i 13 t 0.024b 0.168 t 0.01 S° 0.094 f 0.019b 

3 Water 0.00 0.00 0.00 0.00 

4 Blood 0.010 f 0.003 0.026 ~ 0.(109 0.027 ~ 0.(103 0.023 f 0.009 

5 Dung 0.014 t 0.006a 0.086 t 0.024b 0.081 t 0.0 18 0.124 f 0.021 b 

6 Milk 0.020 f 0.004 0.006 f 0.003 0.014 f 0.004 0.027 f 0.011 

7 Urine 0.012 t 0.000' 0.007 t 0.004b 0.035 f 0.000 0.025 f 0.0124

Mean bearing different superscripts in a row differ significantly 

mercury could be transformed by anaerobic 
sediment microorganisms in water column to 
methyl mercury, which gets bio-accumulated 
in sediments, plants or fishes (Wolfe et al., 
1998) 

The blood samples from Eloor North area 
had the highest blood mercury level of 0.027 
t 0.003 ppm followed by Eloor East (0.026 f 
0.009 ppm) and then by Eloor South (0.023 t 
0.009 ppm}. These values were highly in 
consonance with the mean mercury level of 
blood samples (0.027 ppm) found by Cheeran 
et al. (1987). The concentration of mercury 
in blood had been used as a biological indica-
tor ofexposure (Hammond and Beliles,1980). 
Klaassen (1996) reported that the upper limit 
of a nontoxic concentration of mercury in 
blood of human was generally considered to 
be 3 to 4 µgidl (0.03-0.04 ppm). The mean 
mercury levels of blood samples collected 
from Eloor area were less to produce any 
prominent toxic symptoms but these trace 
levels were liable to cause disease along with 
other etiologic factors. 

Milk samples of Eloor South area con-
tainedhighest mercury level of 0.027 ~ 0.01 I 
ppm when compared to Eloor East (0.020 t 
0.004 ppm) and Eloor North (0.014 t 0.003 
ppm) areas. These values were high in con-
cordancewith arange of 0-0.0042 ppm found 
by Cheeran et al. (1987} and a value range 
of 0.004 to 0.30 ppm found by Gajewska 
et al. (I 994) 

The urine samples of Eloor North area 
contained highest mercury level of 0.03 S ~ 
0.000 ppm followed by Eloor South 
(0.025 ~ 0.012 ppm) and Eloor East (0.007 t 
0.004 ppm}. 

These values were slightly higher than that 
(0.014 ppm} observed by Cheeran et al. 
{1987). The concentration of mercury in 
urine had been used as a measure of the body 
burden of the metal. The upper limit for ex-
cretion of mercury into the urine in the 
normal population(Human) is S µg/liter 
(Klaassen, 1996). In the present study, the 
mercury levels of the urine samples were 
higher than that specified by Klaassen (1996} 
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which showed that a subchronic toxicity is 
existing among the cattle of Eloor industrial 
area. 

The haematological parameters (Table 2) 
showed slight alterations but within the nor-
malrange limits. Sono relationship could be 
established between mercury levels and 
haematological parameters, serum protein, 
creatinine and BUN levels. This may be due 
to chronic mercury toxicity in cattle of Eloor 
panchayat. The serum and urine enzyme 
levels studied (Table 4), eventhough showed 
an increasing trend, were within normal 
range. Parai and Pandey (1992} opined that 
urinary alkaline phosphatase level could be a 
good indicator of renal insufficiencies in ru-
mir~ants. From the present observation it could 
be attributed that there may be no marked 
renal tubular damage in cattle of Eloor area. 

Urinalysis revealed no casts and crystals 
confirming no marked renal toxicity in Eloor 
cattle. 

The following were the conclusions 
arrived at: 

1 Mercury was detected at higher levels 
than normal in the blood, dung, urine and 
milk of Eloor cattle. No difference among 
the three areas of Eloor could be 
established based on the level of exposure 
to mercury. 

2 Fodders were the main source of 
mercury to adult cattle at Eloor, since wa-
ter contains no detectable level of mer-
cury. 

3 The higher mercury levels were not 
enough to cause toxic symptoms ir, cattle. 

Table 2. I~[aematological parameters of cattle in Eloor industrial area and Univer-
sity Livestock Farm, Mannuthy (control) (Mean ~ SE) 

Sl. 
No. 

parameters Control (n =10) Eloor East Eloor North EIoor South 

1 RBC (nullions/mm3} 9.44 t 0.438 5.89 ~ 0.355 6.45 f 0.276 5.70 f 0.066

2 WBC (numbers/mm3) 10540 f 706.7 9403 f 401.4 9391 f 173.3 9434 f 1 SS.8 

3 PCU (%) 38.7 f 1.088 35.31 f 2.1486 43.4b f 1.638C 32.77 f 2.01 ab

4 Hb (g%) 9.6 f 0.258 8.6 f 0.318 11. I f 0.416 8.9 f 0.228

D~errential Leucocytecount (%) 

S Neutrophil 36 t 0.998 30.1 t 1.776 32.3 f 1.086 29.2 f 0.486

6 Lymphocytes 60.1 f 0.948 66.5 f 2.266 65.9 t 1.326 68.8 f 0.436

7 Eosinophils 2.2 f 0.258 2.9 t 0.8086 1.3 t 0.2980 1 110 2880

8 Monocytes 0.7f0.15 O.Sf0.18 O.Sf0.14 0.6f0.I8 

9 Basophils 0.00 0.2 f 0.1 0.00 0.2 f 0.1 

10 MCV (µm') 39.5 t 2.458 59.9 ~ 1.316 68.9 f 2.830 57.7 t 3.696

i 1 MCH (pg) I0.4 t O.S48 I4.9 t 0.546 17.5 ~ 0.680 16.0 t 0.3760

12 MCHC (g%) 24.9 t 0.29 24.9 t 0.98 25.9 t 1.05 28.3 t 2.12 
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Table 3. Biochemical composition of serum of cattle in Floor industrial area and 
University Livestock Farm, Mannuthy (control) (Mean f SE) 

Sl. 
No. 

parameters Control (n =10) Floor East Floor North Floor South 

1 Total protein (g%) 11.11 f 0.67a 8.70 f 0.94' 10.90 f 0.79a 12.40 f 1.01 x 

2 Albumin (g%} 4.4 f 0.37 4.9 f 0.35 4.2 f 0.31 4.9 t 0.33 

3 Globulin (g%) 6.7 t 0.72a 3.8 f 0.78b 6.6 ~ 0.51 a 7.5 t 0.90a 

4 Creatinine {mg%) 0.97 f 0.16 1.23 t 0.23 1.33 t 0.10 1.1 ~ 0.14 

5 BUN (mg%) 29.9 f 1.94a 17.5 f 1.80b 22.7 ~ 2.89ati 16.0 t 2.69b 

Mean bearing different superscripts in a row differ significantly 

Table 4. Enzyme levels in blood serum and urine of cattle in Floor industrial 
area and University Livestock Farm, Mannuthy (control) (Mean t SE) 

S1. 
No. 

Enzymes (µ/i) Control (n =10) Floor East Floor North Floor South 

1 Serum alkaline 
phosphatase (ALP) 

121.4 t 17.70 163.7 t 45.6 170.5 f 37.45 208.5 f 35.98 

2 Serum Alanine Amino 
Transferase (ALAT) 

16. I t 1.13 28.3 f 4.43 23.9 t 4.88 25.2 f 2.44 

3 Serum Aspartate Amino 
Transferase (ASAT) 

21.5 t 1.49a 91.5 t 21.83b 75.6 t 8.04' 7I.5 f 5.88b 

4 Urine alkaline 
Phosphatase (ALP) 

8.3 t 0.2 14 f 0.0 11.7 t 5. I4 16 t 3.0 

Mean bearing different superscripts in a row differ significantly 

They could not establish prominent 
haematological, serum protein, creatinine, 
BUN, serum and urine enzyme levels. So 
the existing condition may be regarded as 
chronic Level of mercury toxicity. 

4 The existing condition may not be consid-
ered safe, since mercury possess 
persistant, bioaccumulative and toxic 
properties. If left unattended, it may 
produce major havoc in future. 

Hence the results serve a caution to the 
industries concerned, public and veterinarians 
to take appropriate remedial measures to 

prevent further environmental contamination 
with mercury. 

Summary 
A detailed study was carried out to as-

sess the extent of mercury pollution by In-
dustries and its impact on cattle population at 
Floor industrial area, Kerala. A survey of 
cattle population followed by interview with 
farmers to gather the difficulties in raising 
cattle was done. A detailed case sheet 
screening in Floor Veterinary Hospital to 
analyse the incidence of diseases in cattle 
was done. Mercury levels in Bio-samples 
like blood, urine, dung and milk of cattle and 
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field samples Like sludges and fodder were 
analysed and found to be higher than control 
samples but not to an extent of producing typi-
cal symptoms of poisoning. The 
haematological parameters, serum protein;
creatinine, BUN, serum and urine enzymes 
(ALP, ASAT, ALAT) levels showed no 
significant differences. 
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