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ABSTRACT  

 

The study of apoptotic cascade by the use of relatively new technique in avian medicine: 

TMA may help in early detection and prevention of aquired immunodeficiency caused by the 

influence of a variety of pathogenic and non-pathogenic environmental factors, which may result 

in severe economical losses in conditions of intensive poultry farming. There has not been any 

report of applying this method in veterinary medicine. Tissue microarray (TMA) technology 

allows rapid visualization of molecular targets in thousands of tissue specimens at a time, either at 

the DNA, RNA or protein level. The technique facilitates rapid translation of molecular 

discoveries to clinical applications. This technology has a number of advantages compared with 

conventional techniques: speed and high throughput, standardization and experimental 

uniformity, ease of use, all histochemical and molecular detection  techniques can be used, 

decreased assay volume, preservation of original block, and conservation of  valuable tissue etc.  

The aim of the present work were the study of immunosuppression and apoptotic cascade and  
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possibilities of application of tissue microarray in chicken in experimental condition  and 

diagnostics in avian medicine in general. The selection of samples from  avian primary immune 

organs: thymus and Bursa Fabricii was done after gamma irradiation  and infectious bursal virus 

infection (IBDV).  
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INTRODUCTION 

 

TMA is a method of relocating tissue from conventional paraffin blocks so that one type 

of tissue from multiple animals or different tissues can be seen on the same histological slide. 

Small cylindrical tissue samples (cores) are taken from original donor blocks and placed into a 

new recipient paraffin block in a gridded array. A fresh section is cut from the donor block and 

stained with hematoxylin and eosin (H&E). This slide is used to guide the sampling from 

morphologically representative regions of the tissues. Routinely 0.6 mm diameter core biopsies 

from the donor blocks are used and the cores are deposited with 0.8 mm spacing in the array 

block. Resulting histologic sections can contain up to many hundred tissue samples. Any 

antibody staining, ISH or other molecular detection scheme developed for whole tissue sections 

can also be adapted to TMA sections. The limiting factor is usually the nature and variability of 

the tissue fixation. The most common application of TMA slides is the detection of protein 

antigens using IHC. The TMA provides a number of advantages in the testing and analysis of 

immunostainings. TMA analysis is likely to find applications in many fields other than cancer 

research. These include arrays of individual cells, tissues from experimental model systems, 

animal tissues, development, ageing and other diseases etc. The methodology can be scaled up in 

two dimensions: in the number of tissue specimens that can be analyzed at once and in the 

number of consecutive sections that can be produced for analysis with different probes and 
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antibodies. Using multi-parametric analyses, TMAs can provide a tissue profile for new gene and 

protein targets as well as a molecular profile for tissue specimens or diseases.   Tissue microarray 

analysis can also be used for comparing the expression of different proteins or pathways within 

several species and compare the expression of these factors between animal models and humans. 

Methodology of TMA may assist in diagnosis and differential diagnosis of aquired 

immunodeficiency caused by the influence of variety of environmental factors: pathogenic and 

non- pathogenic in veterinary medicine. This is the first study of the apoptotic cascade in chicken 

using a relatively new technique in avian medicine: tissue microarray (TMA). Our present study 

deals with the selection of samples from avian primary immune organs: thymus and bursa 

Fabricii after gamma irradiation and infectious bursal virus infection (IBDV). 

 

MATERIAL AND METHODS 

 

Gamma  radiation:Ffor the  experiment 80 cross-breed chickens (female), 37 days of age  

were used, 60 Co source, Chisostat (Chirana), 95 cm SSD, 0.33 Gy/min, total dose: 3 Gy, 4 Gy, 

and  4.5 Gy, 1, 6 and 24 hrs after irradiation. IBD: in experimental condition pathogen free 

chickens (with IBDV Lukert strain) were used,   IBD was diagnosed also in  intensive form of 

chicken farming. 

TMA  block construction: Manual (Beecher instrument) tissue microarray apparatus was 

used. TMA manufacture: 1-A hole is made into the recipient block at a predetermined position, 2-

Selection of representative areas from donor block. The slide is placed over the recipient block, 

3-The slide is removed, and the needle is driven into the donor block, 4 -The tissue core is 

inserted into recipient block by pressing on the stylus. The tissue cores sizes (0.6-2 mm), their 

spacing, and their arrangement in the block are at the discretion of the designer (1).  

Immunohistochemical staining was done using automatic stain machine and p-53 and Bcl-2 

apoptotic markers. 

 

RESULTS AND DISCUSSION  

 

IBDV – is  baunding on GP 147 receptor, which is an integrate receptor of thyrosine 

kinase (enzyme responsible for the cell proliferation). Increase in the proportion of cells in 
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apoptosis and decrease in the proportion of proliferating cells (48-72 hrs postinfection) was 

recorded. Gamma radiation caused the increase of the proportion of cells in apoptosis. There are 

significant differences in the pattern of DNA content distribution between the different treatment 

types. 

IBD decreased proliferation of cells. Irradiation had no effects on this parameter, but 

caused increase in cells in the G 2/M phase of the cell cycle. Gene microarrays and tissue 

microarrays (TMAs) are complementary in the features that can be examined. Gene arrays: one 

sample, many markers, gene expression, gene amplification / deletion. Tissue arrays: many 

samples, one marker, antibodies, in situ hybridisation. Application TMA technolology can have a 

variety of applications in the field of morphology and histochemical stains, 

immunohistochemistry and molecular pathology for the diagnostics and differential diagnostics. 

This method can analyze the frequency of molecular alteration in different diseases and can be 

used for the evaluation of apoptotic cascade (1), and compared with other selected method used 

for the study of apoptosis (2,3). Tissue microarray can be used for the evaluation of prognostic 

markers of the tumours, for the testing of diagnostic markers for differentiation between the 

neoplastic and reactive-pseudoneoplastic processes. In our previous studies immunosuppression 

and induction of apoptosis in B and T lymphocytes in avian medicine was studied by the 

following methods: fluorescent microscopy, spectrofluorometry, flow cytometry with fluorescent 

method AO and histomorphology, TEM (2,3). 

Apoptosis is a mechanism to remove cells either damaged or unwanted without inducing 

inflammation. It can also be associated with disease states, and induces in certain cells by various 

noxious agents (low dose irradiation, heat shock etc.) Apoptosis is an alternative cell 

differentiation and proliferation, it is a metabolically active process. Apoptosis may be induced 

by receptor ligands at the cell surface. The process may be inhibited by inhibitors of protein 

synthesis, RNA synthesis, low temperature, etc.  Future prospects and direction in apoptosis 

application result in the following questions: Why and how DNA damage agents such as 

radiation and different pathogens trigger apoptosis? What is the reason for the normal and 

enhanced immune response to IBDV antigen in immunosuppressed chickens? The mechanism of 

cellular and molecular event that control this form of cell death in normal immune function and 

how it can go wrong? We studied apoptosis in relation to the multiple roles in the immune 

system: mitochondrial apoptotic pathways: initiated by mitochondrias in regulation of which Bcl 
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2 play a major role and p-53 dependent apoptosis initiated from nucleus. The aim of our study 

followed the establishment of TMA methodology in avian medicine and application of TMA for 

comparative study of avian and human (fetal) apoptotic cascade. The map of view of multitissue 

block in comparative study of apoptosis was used in animal and human. Apoptosis, in malignant 

pleural tumour with high apoptotic activity was used as external control in human mesothelioma 

cell block. TMA block in B. Fabricii showed that integrity within the core is fully preserved and 

the presence of numerous apoptotic bodies in germinal centers was observed. Following 

apoptosis in B. Fabricii using Bcl 2 and p-53 immmunohistochemical stains for the detection of 

mitochondrial pathway, Bcl 2-proapoptotic protein is released upon apoptotic response. In 

simmilar manner we detected protein p-53 DO-1 non-mutant variant. The exact mechanism 

through which radiation damage develops is insufficiently understood. Bursa Fabricii and 

thymus, the primary immune organs are essential for the function of the immune system to 

control humoral and cell – mediated immunity in avian species. The expression of p53 and Bcl 2 

in avian thymus and Bursa Fabricii after irradiation and IBDV infection does not differ from the 

one in human tissues. Neither does the morphological picture of apoptosis differ between the two 

species. The aim of the study were the possibilities of application of tissue microarray technology 

(TMA) in chicken. There has not been any report using this technique in veterinary medicine. 

Evaluation of the apoptotic cascade can be applied in diagnostics and differential diagnostics. 

TMA analysis is becoming a broadly accepted method in the field of pathology and could have 

potential diagnostic implications in avian medicine. 
The expression of p53 and Bcl 2 in avian thymus and Bursa Fabricii after irradiation and 

IBD infection does not differ from the one in human tissues. Neither does the morphological 

picture of apoptosis differ between the two species. The fact that we detected p 53 and Bcl 2 in 

avian tissue after irradiation and IBD means that irradiation as well as IBD trigger mitochondrial 

as well as p53 dependent apoptotic pathway. In conclusion tissue microarray provides a geniune 

tool for veterinary research and diagnostics. 
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