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SUMMARY 

 
Avian infectious bronchitis is a highly contagious corona-virosis, which affects poultry 

regardless of age, and which has become, during the latest years widely spread among poultry 

farms, representing a permanent threat for the intensive poultry farming. 

Trade with  poultry products has contributed to the worldwide spreading of several 

strains of the AIB virus. 

The economical losses caused by AIB are high and in some situations they can’t be 

precisely quantified due to the intervention of some representative factors: raising 

technologies, hygiene conditions, feed and the presence of parasitic and infectious diseases 

associated with the disease.  

The structural modifications in avian infectious bronchitis are different in expansion 

and intensity according to the pathogenicity of the viral strain, to the age of the individuals, 

maintenance conditions, feeding, etc. Presently, four ways of clinical manifestation of the 

disease are known: respiratory form, renal form, genital form and enteric form. 

The aim and objectives of the present paper consist of the actualization of the 

bibliographic database from the indigenous and international specialty literature, referring to 

AIB, collection of bodies from poultry farms for identification through necropsy, microscopic 

and electron-microscopic exam of the avian infectious bronchitis, identification of AIB 

through serologic exam, ELISA test and confirmation of the AIBV through the reverse-

transcriptase/polymerase chain reaction (RT/PCR), identification, description and 

interpretation of the macroscopic and microscopic lesions in avian infectious bronchitis on 

age categories and anatomopathological forms ( respiratory, renal, genital and enteric form), 

quantification and morphological framing of the pathological processes from other tissues 

and organs ( mainly lymphoid organs) which make the morpho-pathological picture of the 

disease whole. 

The PHD thesis consists of 294 pages including references and is structured in two 

different parts: part I (103 pages), which includes bibliographic data referring to the 

theme of the thesis and part II (149 pages), referring to the personal research done 

throughout the elaboration of the present thesis. 

Part I “The stage of knowledge” is structured in three chapters which conta in 

systemized information from 319 bibliographical sources. 
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Data regarding the embryological origin, the morphophysiological particularities 

and the histological and electron-microscopic structure are presented In Chapter 1, “The 

Morphophysiology of the respiratory, urinary,genital and digestive system, thymus and 

bursa of Fabricius in hens”. 

In Chapter 2,”Morphopathology of the respiratory, urinary, genital and digestive system, 

thymus, bursa of Fabricius and spleen in hens”, all the fundamental anatomo-pathological 

processes are descriptively presented both microscopically and macroscopically, as follows: 

adaptive bioplastic disorders, circulatory disorders, dystrophies, inflammations and tumors.  

Aspects regarding this condition such as: definition, history, geographical distribution and 

economic importance, etiology, epidemiological features and pathogenesis, clinical, 

anatomopathological picture and diagnosis; prevention and control, are all presented in Chapter 3, 

“Avian infectious bronchitis”. In this chapter, the emphasis was put on describing the lesions in the 

respiratory, genital, renal and enteric form of the avian infectious bronchitis, based on indigenous 

and international bibliographic references. 

In part II, “Personal Research”, the materials and work methods used in natural and 

experimental avian infectious bronchitis, the results and their interpretation and in the end, 

the final conclusions, are presented in detail. 

Research extends on 149 pages and contains 143 original photos from wich 118 color 

pictures depicting macroscopic and microscopic aspects and 25 pictures with 

electronomicroscopical images that faithfully render tissue and organic amendments to cases 

diagnosed with infectious bronchitis in chickens, 23 tables and 10 graphs. 

The aim and objectives of the research, the materials and methods, results and 

discussions are presented in Chapter 4, “Study of the tissue and organic modifications in hens 

in natural avian infectious bronchitis”, extended on 77 pages. 

The researches regarding the morphological modifications in natural avian infectious 

bronchitis were made at Pathological Anatomy and Forensic Medicine, from F.V.M. Timisoara, 

during the period October 2008-February 2013, through necropsy of 1.800 hen bodies, out of 

which 1720 chicken bodies, Ros 308 hybrids, aged 4-46 days and 80 adult hens, Issa-Brown 

hybrids ( 18-65 weeks old),  from avian units in the North-West part of Romania ( Satu-Mare, 

Arad, Caras-Severin, Hunedoara and Timis counties).  

Following the necropsy, samples were taken from the cases which presented 

macroscopic, tissue and organic lesions characteristic for avian infectious bronchitis. The 
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samples used for the microscopic exam were taken from the: proventriculum, duodenum, 

pancreas, liver, trachea, lung and heart; thymus, bursa of Fabricius and spleen, ovaries and 

oviduct, central nervous system. The samples were processed using paraffin techniques, cut 

at 6µm and stained through different usual techniques, Hematoxylyn-Eozyne (HE), 

Hematoxylyn-Eozyne-Methyl Blue (HEM), Periodic Acid- Schiff Fuchsine (PAS), May-

Grunwald-Giemsa (MGG), and were subsequently examined and interpreted microscopically.  

The identified lesions were micro-photographed, and rendered in colored images. 

At the macroscopic and microscopic exam, we have identified: 67 chicken bodies, aged 

4-46 days with characteristic lesion for the respiratory form of AIB ( sero-catarrhal and/or 

fibrinous tracheitis, pulmonary congestions and catarrhal bronchopneumonia); 133 cases with 

renal form of AIB( blocking ureteral uric calculi, nephrose-nephritic syndrome); 33 cases (25 

breeding hens and 8 roosters) with genital shape (salpingo-oophoritis bleeding and / or 

hyperplastic with ovisaci pedicle, crooked and uneven color, respectively dystrophy, necrosis 

and infiltration limfohistiocitare the testicular parenchyma) and 88 cases with digestive 

lesions, specific Enter BIA form. 

The macroscopic, microscopic and electron-microscopic exams enhance the more or 

less serious and iconographic and descriptively rendered tissue and organic lesions 

characteristic for AIB. Also, electron-microscopically, the presence of viral particles and AIB 

virions is highlighted in the tissue structure. 

In Chapter 5 “Study of tissue and organic morphological changes in hens in 

experimental avian infectious bronchitis” extended on 72 pages, the aim and objectives of 

this study are presented along with the materials and methods and the results, discussions and 

conclusions. 

The researches were made on 150 chickens aged 1-42 days, grouped in 5 lots of 30 

chickens/lot: control lot (C) and experimental lots (E1= infection with organ filtrate from 

confirmed cases of AIB through ELISA; ; E2= infection with AIBV, H52 +Levamisole, E3= 

AIBV infection, M41; E4= AIBV infection, M41+ Levamisole).  

Chicks from the lots E (E1, E2, E3, E4) were infected through conjuctival and nasal 

administration of AIB virus suspension, strains H52 and M41 with 10
6 

DIE 50/ml titer, in doses 

of 0,5 ml from ROMVAC COMPANY S.A. Bucharest. 

The administration of the suspension was made at de age of 10 days (the necessary time 

for the vanishing of all maternal antibodies). Immune modulation was done on a period of 31 
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days and it began three days before the experimental infection with H52 and M41 AIBV. 

Immune stimulation was carried out through administration in rounds of 7 days with a 3 day 

break between rounds during the entire experimental period: Levamisole (ROMVAC 

COMPANY S.A. Bucharest, 7,5 mg/100ml) –in doses of 0,05 ml/kg orally multivitamin 

complex (ROMVAC COMPANY S.A. Bucharest) –in doses of 1ml/l drinking water. 

Three days after the infection, the first discrete clinical signs were noticed, translated through 

saggy wings, bristly feathers, coughing, tearing, without mortality.  Three control slaughters were 

made for the anatomopathological exams, one at 10 days post-infection (10 days p.i.) and then from 

10 to 10 days (8 chicks/slaughter) during the entire period of the experiment, using chicks from 

both lots, E and M, in order to observe the dynamics of lesion installation. Samples were also taken 

every time clinical signs of disease or mortalities were noticed. Blood was drawn in tubes at every 

slaughter for serum expression, and they were sent to ROMVAC COMPANY S.A. Bucharest, in 

order to be subjected to the serologic test ELISA, for confirmation of the infection. After slaughter, 

an external, internal and individual exam was done, for every case.  

For the internal exam all organs and tissues were macroscopically examined, weighing 

for determining the average weight of the lymphoid organs, liver, pancreas, and not least the 

body weight, then samples were taken for microscopic examination. 

Samples from the trachea, lungs and kidneys were frozen and then sent to IDSA Bucharest 

for the molecular biology test-reverse transcriptase/polymerase chain reaction (RT/PCR) for 

confirmation of AIBV infection through deceleration of the viral RNA in the infected tissues. 

For the identification of histological lesions, samples were taken from the lungs, 

trachea, kidneys, testicles, heart, liver, thymus, bursa of Fabricius, spleen and mucosa 

associated lymphoid tissue. The samples were fixed in 10% formol, processed through 

paraffin techniques, cut at 6 µm and stained through HEA, HE and PAS methods for the 

overall exam of structures and Giemsa staining for enhancing the uric acid crystals. 

Results and discussions regarding experimental AIB are rendered in 10 subchapters, 

including presentations of clinical manifestations, laboratory exams (ELISA AND RT/PCR 

tests), morphological changes in the trachea, lungs, heart, liver, kidneys, bursa of Fabricius, 

thymus, spleen, Harder gland and testicles. 

Following the macroscopic and microscopic investigation, the following conclusions were 

made: 

-Macroscopic and microscopic anatomopathological lesions can be considered specific for 
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AIB and suggest the presence of the illness in chickens from the experimental lots. 

-The anatomopathological picture confirms the experimental infection with AIBV, strains 

H52 and M41.  

-The morphological changes in the experimental lots appear in the first half of the experimental 

period as lesions: a) characteristic for AIB: serous tracheitis, congestion and pulmonary edema, uric 

nephrosis, testicular uric dystrophy, proventriculitis and catarrhal duodenitis; b) unspecific lesions: 

pancreatic venous congestion and cardiac and hepatic protid-lipidic dystrophies. In the second half of 

the experimental period (R3, R4), a) specific lesions: catarrhal broncho-pneumonia, uric nephrose-

nephritic syndrome and lymphohistiocitary nephritis, catarrhal proventriculitis and duodenitis; b) 

unspecific lesions: dystrophies and pancreatic necrosis, accidental involution of the thymus, bursa of 

Fabricius and spleen, cardiac and hepatic dystrophies and necrosis. 

-Lesions of the pulmonary tracheal epithelium, renal epithelium and of the genital 

apparatus advocate for the   multiplication of the AIBV in these levels. 

-The lesions installed in the immune-competent organs fit mostly in the group if 

structural alterations which define the stress involution and also suggest a low immune 

reactivity of the chicks with infectious bronchitis. 

-The anatomopathological lesions signaled in the testicular parenchyma represent the 

morphological base of infertility. 

- Average body weight of the thymus, Fabricius bursa, spleen, liver and pancreas chicks 

with BIA is less than the values obtained from chickens in the control group. 

-HE, HEA AND PAS staining methods enhance the microscopic lesions installed in 

tissues and organs subjected to examination and can be used as rutine methods. 

-Electron-microscopy, ELISA and RT.PCR tests certify the experimental infection with 

AIBV, strains H52 and M41. 

-Analyzing the values of the AIB antibody titers (ELISA) after 30 days from the 

experimental infection, we can say that: strain H52 produced the illness and an immune 

response of high intensity; strain M41 produced the illness but didn’t induce a post-

infectious, level and high-intensity immune response. 

The personal contributions regarding the study of morphological tissue and organic 

modifications in hens in avian infectious bronchitis consist of the fact that in the present paper, an 

almost complete morphopathologic study is conducted through identification, description and 

iconographic highlighting of the lesions in most tissues and not only of the ones for which the 
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AIB virus has a certain predilection (trachea, lung, kidney, genital apparatus and bowel). 

Electron-microscopic and molecular biology investigations are conducted for the first time in 

our country (for this disease), for establishing with certainty the etiologic diagnosis of the disease. 

In avian infectious bronchitis, unspecific lesions which make the anatomopathological picture of 

the disease whole are identified, described and iconographically presented. These along with the specific 

lesions are responsible for the raise of morbidity, mortality and egg and meat production decrease. 

Parts of the researches are published in seven scientific papers, at symposiums and 

congresses in our country. 

The thesis concludes with 26 general conclusions that  briefly present the macroscopic, 

microscopic and electron microscopic organs and tissular damages identified in natural and 

experimental avian infectious bronchitis. Also, there are recorded the results obtained by 

laboratory tests (ELISA, RT-PCR). 
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