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Summary  
 

The extension of the anatomic-pathological researches upon the variety of 
neuropathies affecting bigger and bigger territories and livestock will generate new results in 
domestic animals neurology and neuro-pathology. The diagnosis of these various forms of 
disorders in the nervous system is still a novelty, especially if we take into consideration that 
a great part of these affections do still have an unknown etiology. 

Aluminum is one of the most spread oligominerals within lithosphere, representing 
8% of total minerals (1, 3, 4, 5), but it may be found in extremely small concentrations in 
plants and animal tissues (7). 

We must take into consideration that, as a result of various human activities 
(industrial, iatrogenic), the concentration of aluminum within the environment (water, food, 
air) has changed and it is still changing permanently, achieving levels to which the live 
organisms cannot adapt and which can be harmful or even fatal. 
With this paper work, we intend to research the microscopic morphology of poultry 
encephalon in correlation with the concentration of aluminum within the nervous system, due 
to the environmental contamination, caused by aluminum-processing industry.    

 
Materials and methods 

 
Our researches have been performed in two individual poultry farms, located 

at different distances from the factory ALRO Slatina, Olt county. 
The first farm (A), located 0.8-1 km far from the factory ALRO, and is 

populated with 2-2.5 year old hens, belonging to the hybrid Rosso. The amount of 
aluminum was 24.776 mg/individual/day, respectively 12.38 mg/kg m.c. 

Farm B, located 6-7 km far from the factory, was populated with 6-7 year old 
hens of the same breed. The amount of aluminum was 10.68 mg/individual/day, 
respectively 5.32 mg/kg m.c. 

We have killed two hens, one from each farm, from which we have taken 
fragments of heart, lung, kidney, encephalon, muscles, bone (tibia). 

The aluminum from fodder, water, organs and tissues was determined with 
the atomic adsorption spectrophotometer (AAS). 

For the histo-pathological examination, the encephalon fragments were fixed 
in formaldehyde solution 10%, and then they were submitted to the paraffin 
technique and colored with different laboratory methods (HEA, Giemsa). 
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Results and discussions 
 

Within the literature of specialty, we have not found any reference values of 
the concentration of aluminum in the tissues and organs taken from farm animals, 
only from laboratory animals.  

 
Concentration of aluminum in poultry organs and tissues 

Al concentration – µg/g 
2-2.5 year old hens 6-7 year old hens 

Specification 

X±Sx SD X±Sx SD 
Heart 20.7±0.496 1.10 27.54±0.28 0.58 
Lung 119.74±0.35 0.79 142.13±0.97 2.18 
Liver 57±1.86 4.17 31.81±1.31 2.92 

Kidney 29±1.138 2.54 30.26±0.7 1.58 
Encephalon 40.5±0.64 1.43 70.94±0.4 0.9 

Muscles 70.58±0.63 1.40 74.49±0.65 1.46 
Bone  203.43±0.88 1.98 368.27±1.91 4.28 

 
On the whole, aluminum concentrations are directly proportioned with age, 

being higher within the tough tissues (203.43±0.88, respectively 368.28±1.91), 
compared to the lax ones. 

Under the conditions of lower aluminum amounts compared to those from 
the farm located 0.8-1 km far from the factory and of the age of 6-7 years/2-2.5 
years, the hierarchy of tissues and organs function of the aluminum content is the 
following: bone, lung, muscle, encephalon, liver, kidney, heart. 

Aluminum concentrates within bones up to 50% of the total aluminum 
existent within the organism. 

The table above leads to the conclusion that encephalon comes after the 
bony tissue, on the fourth place, from the point of view of the aluminum 
concentration. It is clear that age, on the whole, represents a factor that favors 
accumulation, even under conditions of low aluminum amounts.  

Aluminum is ubiquitous, but the consequences of this real “century of 
aluminum” can hardly be anticipated. 

Within air, aluminum concentration was 47.5µg/cm3. This concentration is 
9.5, respectively 3.16 times higher that in the areas which are not exposed to the 
risks provided by the rural and urban environments (6). 

Age represents a factor that favors the concentration of aluminum in 
encephalon, 40.5±0.64 at the age of 2 – 2.5 years old, compared to 70.94 ± 6.4 at 
the age of 6-7 years old. 

Beside the external environmental factors, there are also some endogenous 
factors which intervene, like the nervous system, the endocrine glands, the 
chemical mediators, metabolites, allergic and enzymatic reactions, organ’s local 
reactivity and many other factors which may influence the changes of the nervous 
substance. 
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The macroscopic examination, at inspection and also on the section’s 
surface, has not revealed remarkable macroscopic changes excepting meninges 
hyperemia, the ectasia of the encephalic capillaries and the shiny aspect, 
respectively humid of the nervous tissue structure. 

These are non-characteristic lesions lacking specificity, which can be 
observed in numerous pathological processes. 

The microscopic examination of the nervous tissue reveals changes of the 
encephalic coverings, and also alterations of the nervous cells. 

Histologically, we may observe an extension of the subpial area and the 
inundation with plasma and lymph cells, even mono-nucleate cells. 

Within the structure of the nervous tissue, we may also notice changes of the 
encephalic sanguine circulation, expressed through the apparition of some large 
pathologic areas, with prolonged or ovoid-elliptic forms, full with a light blue, pale 
edema liquid (cerebral edema). The nervous tissue gas a spongy aspect, 
especially around vessels. 

Numerous nervous cells are in advanced necrobiosis – neuron-dystrophy. 
They may be recognized according to the nucleus` color, volume and aspect. 

Sometimes, neurons are completely lyzed (neuronolysis), and a relatively 
small pathological area remains instead of them, optically empty or with the 
presence of some detritus (rests of cell and/or nuclear membranes). 

40 years ago, the intra-cerebral administration of aluminum phosphate or 
aluminum powder into the animal cephalic-rachidian liquid causes a progressive 
encephalic-myelopathy characterized histologically by neuro-fibrillar degeneration 
(WILLS, 1983, quoted by 3). 

Edema lesions cause massive destruction in the nervous tissue (cells, fibers, 
etc.), and with the compression exerted, they determine paresis, paralyses and 
even animal death at functional level, depending if the vital centers are affected or 
not. 

 
Conclusions 

 
• In a decreasing order, in poultry, the encephalon occupies the forth place 

from the point of view of the aluminum concentration in organism, after the 
bony tissue, lungs and muscles. 

• The accumulation of aluminum is favored by age: 
 - 40.51 ± 0.64µg/g at 2 – 2.5 years old; 
 - 70.94 ± 6.40µg/g at 6 – 7 years old. 

• Macroscopically, we may notice non-characteristic lesions, lacking 
specificity; such lesions may be observed in many pathological processes. 

• Histopathologically, in the 6 – 7 year old hens we may notice the 
following changes: 

� circulatory: - small cerebral hemorrhage; 
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       - cerebral edema associated with the disteny of the          
perivascular areas (perivascular edema) and 
pericellular (perineuronal edema); 

� degenerative:  -  neuro-dystrophies; 
 - satellitosis – glycocyte coming near the  

degenerated neurons; 
 - neuronophagy – step-by-step immersion   

(fagocitosis); 
� inflammatory: lymphocitary leptomeningitis. 
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