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Summary 
 

The main goal of this study was to establish correlations of blood lead levels and 
variation of some serum parameters in cattle, in blood samples collected from cattle farmed 
in industrial polluted areas, and unpolluted areas also of the Thessaloniki province in 
Greece. It was considered appropriate to determine serum transaminases activity, and also 
the protein and energy serum profile, in order to observe the degree of impairment of liver 
consecutive to lead poisoning. 

The significant increase in serum transaminase activity indicated the liver function 
disorder subsequent to lead poisoning.  

In two study groups it was registered a decrease to the lower normal limit of total 
protein average level, accompanied by hypoalbuminemia (insignificant in statistical terms), in 
both cases. 

In cattle farmed near a steelworks and near a mining area, mean serum 
transaminases, were generally within the maximum accepted limits for this species. 

Key words: lead poisoning, cattle, serum transaminase, protein, energy serum 
profile 
   

Theme proposed area of interest is included in current international 
research on the impact of pollution on the animal organism and the relationship 
between environmental qualities - quality of life.  

Taking into account that a healthy environment is essential to ensure the 
prosperity and quality of life and the reality that the damages and costs caused by 
pollution and climate change are considerable, EU promotes the concept of 
decoupling the impact of economic growth and environmental degradation by 
promoting eco-efficiency and by interpreting the high standards of environmental 
protection as a way to promote innovation. 

Currently, due to pollution, lead is found everywhere (air, water, soil). Lead 
particles may enter into blood phagocytes and spread throughout the body. 

Lead enters the body slowly distributing into the bones (40-80%), liver 
(22%), kidney (11%) etc., therefore, depending on the degree of poisoning in 
animals, are observed changes in some hematological and blood biochemical 
parameters. 

Because of the new hematology and biochemistry techniques, health 
surveillance, and also the detection of functional disorders of an animals population 
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is represented by exploring several blood parameters, from a group of individuals in 
the same category, reared in the same living conditions. 

In order to establish correlations of blood lead levels and variation of some 
serum parameters in cattle, blood samples were collected and sent to laboratory for 
serological examination. 

Thus, it was considered appropriate to determine serum transaminases 
activity in order to observe the degree of impairment of liver consecutive to lead 
poisoning, and also the protein and energy serum profile.  

 
Materials and methods 

 
Quantitative modification of blood constituents are indicators in diagnosis 

and are a consequence of a functional disorder, or of an organic damage or an 
organism defense reaction as a result of aggression (such as poisoning). Thus, the 
increase or decrease of the level of serum components generates serious 
disturbances in the body. Noteworthy is that their determination has also an 
important prognostic value. 

To determine serum transaminases activity in order to observe the degree 
of impairment of liver consecutive to lead poisoning, and also to investigate the 
protein profile (total proteins, albumins and globulins) and energy (total lipids), 
blood samples were collected from 77 cattle (one control group and 5 experimental 
groups).  
The study groups of cattle for this experiment were: 

- Control group (n = 18), from two cattle farms located in unpolluted areas 
of the county Thessaloniki, Sohos (n = 10) and Xilopoli (n = 8);  

- Group 1 (n = 12), consisting of cattle from farms located near steelworks 
SIDENOR;  

- Group 2 (n = 10), consisting of cattle from farms located near the 
processing plant of aluminum - Aluminum Anodes;  

- Group 3 (n = 17), consisting of cattle from farms located near lead-zinc 
smelter;  

- Group 4 (n = 10), consisting of cattle from farms located near a mining 
exploitation;  

- Group 5 (n = 10), consisting of cattle from farms located near lead-zinc 
smelter closed (dismantled). 

Exploration of blood biochemical parameters and history is made after a 
thorough clinical examination of animals with different disorders. Thus, the 
determination of enzymes in blood serum is intended to highlight some organs 
disorders – liver damage, by dosing serum transaminases (i.e. 
aspartataminotransferase - AST and gamma glutamyltransferase - GGT).  
Also, for finding the extent of damage to the liver, for the proteins profile there were 
determined the levels of total serum proteins, the levels of serum albumins and 
globulins, and also the ratio albumins/globulins.   
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Results and discussions 
 
To establish the degree of impairment of liver consecutive lead poisoning, 

serum transaminases activity (GOT and GGT) were determined as well as protein 
profile (total proteins, albumins and globulins) and energy profile (total lipids), in all 
studied animals. 

After blood biochemical examination, it was found that there are 
differences statistically significant, which there are presented below (Tables 1-2 
and figures 1-3). 

In case of lead poisoning in cattle, there is liver damage (in terms of 
functional), therefore observing an increased enzyme activity. 

Thus, individuals in group 3 (n = 17), originating from farms located near 
lead-zinc smelter (where the average blood lead level detected was 0.761 µg/ml, 
there was a distinct increase serum transaminase activity statisticaly significant (p 
<0.01) (GOT level was 106.1 IU - with limits between 76.4-127.0 IU). The increased 
serum transaminase activity in animals from this group is correlated with a 
hypoproteinemia (with hypoalbuminemia). Decreased of total protein (5.3 g/dl) and 
albumin (2.5 g/dl) levels in blood serum is, however, statistically insignificant, the 
average values registered being at the lower limit of normal. 

A statistically significant (p <0.05) increase of the serum transaminase 
activity, was found in cattle groups no. 2 (n = 10) - from farms located near the 
processing plant of aluminum - Aluminum Anodes, and no. 5 - (n = 10), consisting 
of cattle from farms located near lead-zinc smelter closed (dismantled).  
Thus, individuals in group 2, the average amount of lead in blood was 0.322 µg/ml, 
average serum transaminase activity increased to 68.7 IU for GOT and 42.3 U/l for 
GGT.  

For individuals in group 5, the average amount of lead in blood was 0.562 
µg/ml, serum transaminase activity increased to an average of 74.5 IU for GOT and 
59.6 U/l for GGT. 

Table 1 
Mean values of blood lead levels of cattle reared in unpolluted areas and 

industrial area of Thessaloniki County 
LEAD (µg/ml) 

LOCATION 
Blood 

Unpolluted areas 0.082 
Steelworks SIDENOR 0.207 

Aluminum processing plant 0.322** 
Pb-Zn smelter 0.761*** 
Mining area 0.144 

Pb-Zn smelter closed 0.562** 
Cadmium metal packaging factory - 

* p>0.05 – not significant differences 
** p<0.05 - significant differences 
*** p <0.01 - significant distinct differences 
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Table 2 
Mean value of biochemical parameters in cattle reared in unpolluted areas 

and industry of Thessaloniki County 

LOCATION 
GOT 

(IU) 

GGT 

(U/l) 

Total 
proteins 

(g/dl) 

Albumin  

(g/dl) 

Globulin 

(g/dl)  

Total 
lipids 

(mg/dl) 

Unpolluted areas 28.2 14.2 6.3 3.2 3.1 367 
Steelworks 
SIDENOR 

42.4* 18.1* 5.89 2.87 3.02 30.8 

Aluminum 
processing plant 

68.7** 42.3** 5.5 2.6 2.9 288 

Pb-Zn smelter 106.1*** 84.5*** 5.3* 2.5* 2.8* 334 
Mining area 36.6 17.4 5.8 2.8 3.0 403 
Pb-Zn smelter 

closed 
74.5** 59.6** 5.4 2.6 2.8 352 

* p>0.05 – not significant differences 
** p<0.05 - significant differences 
*** p <0.01 - significant distinct differences 
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Fig. 1. The dynamics of mean values of lead level in blood and milk of cattle reared 
in unpolluted areas and industrial area of Thessaloniki County 
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Fig. 2. The dynamics of average values of transaminases serum activity in cattle 
reared in unpolluted areas and industry area of Thessaloniki County 

 

6,3

5,89

5,5

5,3

5,8

5,4

3,2

2,87

2,6

2,5

2,8

2,6

3,1

3,02

2,9

2,8

3

2,8

0 2 4 6 8 10 12 14

Unpolluted areas

Steelworks SIDENOR

Aluminum

processing plant

Pb-Zn smelter

Mining area

Pb-Zn smelter closed

Total proteins (g/dl) Albumins (g/dl) Globulins (g/dl) 

 

Fig. 3. The dynamics of average values of residues of lead in blood and milk of 
cattle reared in unpolluted areas and industry area of Thessaloniki County 
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In both cases, a significant increase in serum transaminase activity 
indicating liver functions disorder as a consequences of lead poisoning. Also, in 
individuals from these groups was found a decrease to the lower limit of total 
protein average levels, and this decrease is accompanied by hypoalbuminemia 
(insignificant in statistical terms), in both cases. 

Individuals in the other two groups, consisting of cattle from farms located 
near steelworks SIDENOR and near a mining area, mean serum transaminases 
levels (42.4 IU - GOT and 18.1 U/I - GGT), were generally within the maximum 
limits for this species (37.8 ± 11.2 IU for GOT and 14.9 U/I for GGT). 
Also, following blood biochemical examination conducted in experimental animals 
and the control group, it was found that the average values of total lipids were 
within the normal limits of the species (300 ± 150 mg/dl). 

 
Conclusions 

 
Individuals coming from farms located near the processing plant of 

aluminum - Aluminum Anodes, had an average amount of blood lead of 0.322 µg/l, 
and mean serum transaminase activity increased significantly (p <0.05) up to 68.7 
IU for GOT and 42.3 U/I for GGT. 

In cattle farmed near lead-zinc smelter closed (dismantled), which had the 
blood lead average amount of 0.562 µg/l, the serum transaminase activity 
increased statistically significant (p <0 , 05), up to an average value of 74.5 IU for  
GOT and 59.6 U/I for GGT. 

In both cases, this significant increase in serum transaminase activity 
indicated the liver function disorder subsequent to lead poisoning.  

The individuals in these two groups showed a decrease to the lower 
normal limit of total protein average level, accompanied by hypoalbuminemia 
(insignificant in statistical terms), in both cases. 

In cattle farmed near steelworks SIDENOR and near a mining area, mean 
serum transaminases (42.4 IU - GOT and 18.1 U / I - GGT), were generally within 
the maximum accepted limits for this species (37.8 ± 11.2 IU for GOT and 14.9 U/I 
for GGT). 

 
References 

 
1. Bianu, Elisabeta, Monitorizarea efectului toxic al cadmiului asupra stării de 

sănătate a unor specii de animale în zona Copşa Mică,  Teză de Doctorat, 
Bucureşti, 2005. 

2. Crivineanu, V., Goran, G.V., Toxicologie veterinară, vol I., Editura Printech, 
Bucureşti, 2004. 

3. Flora, S.J., Mittal, M., Mehta, A., Heavy metal induced oxidative stress & its 
possible reversal by chelation therapy, Indian J Med Res., 2008, 128(4), 501-
23. 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLIII (2), 2010 TIMIŞOARA 
 

 165  

4. Misaelides,  P., Samara, C., Georgopoulos, M.,  Kouimtzis, Th., Synetos, 
S., Toxic elements in the environment of Thessaloniki, Greece Toxicological 
& Environmental Chemistry, 1989, 24, 4,  191-198. 

5. Moussiopoulos, N., Karagiannidis, A., Proceedings of the Workshop on 
“Waste Management in Thessaloniki: Old problems-New Solutions, 
Laboratory of Heat Transfer and Environmental Engineering, Department of 
Mechanical Engineering, Aristotle University Thessaloniki, Thessaloniki, 
Greece, 22 February, 2005. 

6. Nordmann, Y., Devars du Mayne, J.F., Detection of chronic lead poisoning. 
Value of the assay of erythrocyte protoporphyrin, Presse Med., 1984, 13(35), 
2137-41.  


