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Summary  

 
The purpose of this study was to assess the clinical, immunological and histological 

features associated with skin allograft rejection in poultry. There have been used 30 COBB 
500 hybrids in which full-thickness allografts (from Ross hybrids) were engrafted at four 
weeks age. The subjects have been monitored daily during the first five days after transplant 
and then each two days, looking at the macroscopic characteristics of the transplanted 
tissue. The lymphocyte T subsets were determined in blood by flow cytometry before 
engraftment, and tisular samples were gathered in day five after transplant. All data obtained 
suggests that allograft rejection in poultry is an acute one, similar to mammals. 
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Rejection of transplanted organs depends on an orchestrated immune 

response to major histocompatibility (MHC) antigens expressed by the grafted 
tissue. In mammal’s allografts, effector mechanisms primarily responsible for the 
rejection process classically involve helper CD4+ T cells, cytotoxic CD8+ and 
antibodies. It has been know for over 25 years that there are at least two distinct 
mechanism which the adaptive immune system can recognize these alloantigens, 
namely the direct and indirect pathways of the alloresponse (1, 3), but more 
recently a third mechanism has been described, termed “semi-indirect 
allorecognition (4). In the direct pathway, recipient T cells recognize intact donor 
MHC molecules on the surface of donor antigen-presenting cells (APCs), inducing 
acute rejection (1); the indirect pathway involves recognition of donor antigens 
which has been processed and presented in peptide form on the host’s own APCs 
in association with self MHC molecules, inducing chronic rejection (1, 3). Semi-
indirect allorecognition involves the interaction between recipient T cells with self 
APCs which have acquired intact donor MHC-peptide complexes from donor cells 
(4).  

There are only few studies about transplant in birds, and none of them 
characterize the macroscopic features of the skin grafts or effector cells involved in 
allograft rejection. 
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Materials and methods 
 
Biologic material consisted in 30 COBB 500 hybrids (recipient birds) and 5 

Ross hybrids (donor birds).  
 
Evaluation of the circulating lymphocyte T subsets 
Peripheral blood was gathered one week before transplant for obtaining 

the T lymphocytes using the Ficoll-Paque solution for separation from ten poultry 
randomly selected. T lymphocytes were labeled with monoclonal antibodies as 
follows: antibodies anti-CD3 for label T lymphocytes; antibodies anti-CD4 for T 
helper lymphocytes; antibodies anti-CD8 for cytotoxic T cells; antibodies anti-
CD44RA for differentiating between memory and naive T cells; antibodies anti-
CD28 for differentiating between memory and effector T lymphocytes. 

By flow cytometry, the cells population labeled in four colors (CD3FITC, 
CD4PE, CD45ROPerCP, and CD28APC for determining the T helper subsets and 
CD3FITC, CD8PE, CD45ROPerCP, and CD28APC for determining the T cytotoxic 
subsets) were quantitative analyzed before and after transplant. The lymphocytes 
subsets were defined as follows: naive CD4+ helper T cells with phenotype 
CD3+CD4+CD45RO-CD28+; memory CD4+ helper T cells with phenotype 
CD3+CD4+CD45RO+CD28+; effector CD4+ helper T cells with phenotype 
CD3+CD4+CD45RO+CD28-; effector CD4+ helper T cells with phenotype 
CD3+CD4+CD45RO-CD28-; naive CD8+ cytotoxic T cells with phenotype 
CD3+CD8+CD45RO-CD28+; memory CD8+ cytotoxic T cells with phenotype 
CD3+CD8+CD45RO+CD28+; effector CD8+ cytotoxic T cells with phenotype 
CD3+CD8+CD45RO+CD28-; and effector CD8+ cytotoxic T cells with phenotype 
CD3+CD8+CD45RO-CD28-. 

 
Full-thickness skin transplant and post-operative clinical assessment 
Transplantation of the full-thickness skin was made in axillary regions at 

the age of four weeks, following the method and the principles suggested by 
Swaim, 2003 and Shannon, 2002.  

The subjects were examined daily, paying attention to the 21 macroscopic 
characteristics of the skin grafts among the most important being: color, aspect and 
adherence to the bed of the grafts, as well as the aspect of the sides of the wound, 
and making different measurements and taking pictures.  

 
Skin samples processing for histological exam 
The skin samples (entire grafts) were detached in day five after transplant. 

After fixing in ethanol 80o, tissue samples were washed, dehydrated, embedded in 
paraffin, and cutted in 5µm thick sections which were stained by Mallory Trichrome 
method. 
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Results and discussions 
 
The use of a different line for the acceptor subjects (COBB 500 hybrids) 

and for the donor birds (Ross hybrid) excluded the existence of all the factors that 
could induce the complete acceptance or a late rejection, as the total or partial 
CHM compatibility (5).  

The transplant has been executed at the age of one month knowing that an 
earlier intervention, especially during the first week of life, could have led to the 
acceptance of an incompatible allogenic graft, even in the case of the absence of 
the immunotolerance induction (2). 

 
Flow cytometry results 
Analyzing the data obtained before transplant, it was observed a 

predominance of naive T cells subset (CD3+CD4+CD45RO-CD28+ for helper T cells 
and CD3+CD8+CD45RO-CD28+ for cytotoxic T cells), as well as a few effector T 
cells (CD3+CD4+CD45RO+CD28- and CD3+CD4+CD45RO-CD28- for helper T 
lymphocyte or CD3+CD8+CD45RO+CD28- and CD3+CD8+CD45RO-CD28- for 
cytotoxic T cells) and memory T lymphocytes (CD3+CD4+CD45RO+CD28+ for 
helper T cells and CD3+CD8+CD45RO+CD28+ for cytotoxic cells). 

 
Results of clinical assessment 
In the first day after transplant, all the grafts from were ischemic, slightly 

dehydrated, slightly adherent to the acceptor bed and slightly prominent in opposite 
to the sides of the wound (fig. 1a).  

In the second day after intervention (fig. 1b), the ischemia and the 
dehydration persisted in 76.6% of the individuals (the rest of the grafts were pink). 
The grafts were below the level of the sides of the wound (in 83.3% of the 
individuals) or at the same level with these ones (in 16.6% of the individuals), and 
their adherence weak.  

In the interval of 3-5 days after transplant, the majority of the grafts (70%) 
have become congestioned and slightly edemated starting from the third day (fig. 
1c, d, and e), aspect that remained afterwards, and most of them (80%) got crusts 
at the junction with the margins of the recipient bed. The contraction of the acceptor 
bed was relatively uniform, negative differences being registered at maximum 3mm 
between the initial diameters (horizontal and vertical) and those measured in up to 
5 days post transplant. Some of the grafts became slightly cyanotic (20%). 

In the seventh day, the grafts were completely cyanotic, dehydrated, non 
adherent to the acceptor bed and very prominent in respect to the margins of the 
wound, which were endemated. In most grafts (90%) there could be seen their 
transformation in crust (fig. 1f).  
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Fig.3. Macroscopic characteristic of skin grafts evolution 

 
Clinical reject intervened between 5 and 7 days after transplant (acute 

rejection). The rejection took place in a time interval comparable with the existent 
data in the specialized literature about allogenic grafts: up to seven days in the 
case of the total incompatibility of B complex, respectively up to 15 days in the case 
of the incompatibility of complex Rfp-Y (9). 

 
Histological results 
Histological exam permitted establishment of the microscopic damages of 

the grafts (fig. 3) and the types of cells implied in reject (fig. 4) – lymphocytes, rare 
macrophages and neutrophils. 

 

 
Fig. 3. Microscopic damages of the allograft: a. lymphocyte infiltrate in entire graft; 
b. focal lymphocyte infiltrat with collagen fibres fragmentation at limit of recipient 

bed; c. epidermal denudation; d. viable adipocytes at junction with recipient bed; e. 
graft vessel with wall necrosis; f. collagen area of the graft with advanced fiber 

fragmentation. Mallory Trichrome stain, x10.  
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Fig. 4. Cell population implied in allograft rejection: a. lymphocytes; b, c, d. 

neutrophils, f. macrophage Mallory Trichrome stain, x40. 
 
The observed cell populations were similar with those implied in allograft 

rejection in mammals (1, 6). 
 

Conclusions  
 
Corroborating clinical, flow cytometry and histological results we can say 

that allograft rejection in birds is an acute one, implying cellular mechanisms with 
participation of effector T lymphocytes. 
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