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Summary  
 

The purpose of this study is the pretransplantation evaluation of the lymphocyte T 
population and macroscopic evaluation of the evolution of the full-thickness xenogenic skin 
grafts on COBB 500 poultry, to which, on day eight of the embrionary development, has 
been inoculated a concentrate of mature mononuclear cells from the donor bird of skin grafts 
(Cairina moscata), with the aim of offering immunotolerance. The lymphocyte T subsets 
were determined by flow cytometry and immunomagnetic sorting and after transplant the 
subjects have been monitored daily during looking at the macroscopic characteristics of the 
transplanted tissue (full-thickness skin grafts), among the most important being: color, 
aspect and adherence to the bed of the skin graft, as well as the aspect of the sides of the 
wound. 
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According to Burnet Macfarlane’s theory, the contact with antigenic 

information in the so called “immunological window” (in embrionary or fetal life) 
would ensure the recognition as self of all the components of the organism from 
which the information has come. This phenomenon is known as immunotolerance 
and can be explained through the fact that the immune system is immature, i.e. its 
effecting cells haven’t gained the surface markers that transform them in active, 
immunocompetent cells (3). 

Thus, the skin allografts and the xenografts derived from the donor 
organism of antigenic material (cells or protean antigens), transplanted to the 
acceptor organism that has already become mature, should be assimilated to the 
autografts and shouldn’t require any supplementary measures for the prevention of 
the rejection, as is the immunosuppression induced through different methods, like 
immunosuppressive drugs or monoclonal antibodies. 

In our previous study we find out that the inoculation in the allantoidal 
vessel of the 13 and 9 days embryo is insufficient for immunotolerance induction 
(10, 11).  

In this experiment we try vascular inoculation of lymphocytes and 
monocytes concentrate in the eight day of embrionary development and evaluation 
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of the lymphocyte T subsets of the three weeks old recipient birds and of the skin 
grafts transplanted at four weeks old. 

 
Materials and methods 

 
The biologic material was represented by 15 immunotolerized COBB 500 

poultry (experimental group) and 15 intact poultry (control group). The donor birds 
for antigenic material and skin grafts were three Muscovy ducks (Cairina moscata).   

The antigenic material, mature lymphocytes and monocytes from the 
peripheral blood, was obtained at Immunophysiology and Biotechnology Center, 
Univ. “V. Babes” Timisoara by three centrifugations of blood samples gathered 
from donator birds, after Ficoll-Paque solution addition. 

The resulting antigenic material was inoculated in the allantoidal vessels of 
the eight days embryos from experimental group.  

Evaluation of the lymphocyte T subsets 
At the age of three weeks, form both experimental and control individuals 

peripheral blood was gathered for obtaining the T lymphocytes using the Ficoll-
Paque solution for separation. T lymphocytes were labeled with monoclonal 
antibodies as follows: antibodies anti-CD3 for label T lymphocytes; antibodies anti-
CD4 for label T helper lymphocytes; antibodies anti-CD8 for label 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; and antibodies anti-CD25 for label the eventual activate subset of T 
cells from subpopulation Treg – regulatory T cells. This labeling served in 
determining the lymphocytes T profile in experimental and control groups. 

By flow cytometry, the cells population labeled in four colors (CD3FITC, 
CD4PE CD45RAPerCP, and CD28APC for determining the T helper subsets and 
CD3FITC, CD8PE, CD45RAPerCP, and CD28APC for determining the T cytotoxic 
subsets) were quantitative analyzed in both experimental and control groups. The 
lymphocytes subsets were defined as follows: naive CD4+ helper T cells with 
phenotype CD3+CD4+CD45RA+CD28+; memory CD4+ helper T cells with 
phenotype CD3+CD4+CD45RA-CD28+; effector CD4+ helper T cells with phenotype 
CD3+CD4+ CD45RA-CD28-; effector CD4+ helper T cells with phenotype 
CD3+CD4+CD45RA+ CD28-; naive CD8+ cytotoxic T cells with phenotype 
CD3+CD8+CD45RA+CD28+; memory CD8+ cytotoxic T cells with phenotype 
CD3+CD8+CD45RA-CD28+; effector CD8+ cytotoxic T cells with phenotype 
CD3+CD8+CD45RA-CD28-; and effector CD8+ cytotoxic T cells with phenotype 
CD3+CD8+CD45RA+CD28-. 

Immunomagnetic sorting of the lymphocyte T subsets for establishing the 
Treg subpopulation was made with Dynal immunomagnetic beads coupled with 
CD3, CD4, and CD8, and after that the subsets were labeled with CD45RA or 
CD45RO (according to the case), and also with CD28, CD5, and CD25.  
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Skin grafts transplantation and post-transplant clinical evaluation 
Transplantation of the full-thickness xenogenic skin graft was made at the 

age of four weeks, following the method discussed in our previous articles (10, 11) 
and respecting the principles suggested by Swaim, 1993 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.  

 
Results and discussions  

Results  
Flow cytometry shows a significant difference between structures of 

lymphocyte T subsets recorded in experimental and control group (fig. 1 and 2). 
 

  
Fig. 1. Experimental group – percentage 

distribution of T cells subsets  
Fig. 2. Control group – percentage distribution 

of T cells subsets 
 

In experimental group can be noticed a significant decrease in naive T cells 
subset (CD3+CD4+CD45RA+CD28+ for helper T cells and 
CD3+CD8+CD45RA+CD28+ for cytotoxic T cells) together with a significant increase 
of the memory T lymphocytes (CD3+CD4+CD45RA-CD28+ for helper T cells and 
CD3+CD8+CD45RA-CD28+ for cytotoxic T cells), as well as a significant increase in 
effector T cells (CD3+CD4+ CD45RA-CD28- and CD3+CD4+CD45RA+CD28-  for 
helper T lymphocyte or CD3+CD8+ CD45RA-CD28- and CD3+CD8+CD45RA+CD28- 
for cytotoxic T cells). 

Immunomagnetic sorting permitted a more detailed characterization of the 
CD25+ subsets existing in peripheral blood of the individuals from experimental 
group (fig. 3). Almost all CD25+ cells belong to T helper subpopulation (CD4+) 
suggesting that are T regulatory lymphocytes implicated in immunotolerance 
induction in embrionary life beside the xenoantigens. Also, the great majority of the 
CD25+ T cells (98%) are CD28+ suggesting that these belong to the memory 
subsets and not to the effector subsets.  
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Fig. 3. Results of immunomagnetic sorting of T cells subsets in experimental group 

 
In the first day after transplant, both the grafts transplanted to the birds in 

the experimental group and those from the control group have been ischemic, 
slightly dehydrated and slightly adherent to the acceptor bed (fig. 4 and 5). 
Additionally, was registered a congestive reaction of the sides of the wound in all 
the birds from the control group, with different degrees of intensity (fig. 5). 

 

  
Fig. 4. Experimental group Fig. 5. Control group  

 
Two days from the intervention, all the grafts were cyanotic, dehydrated, 

and unadhesive to the acceptor bed and some of them slightly prominent in 
comparison to the side of the wound (fig. 6 and 7). At the control group, the 
congestion of the sides of the wound was completed with their endeme and intense 
cyanosis (fig. 7).  
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Fig. 6. Experimental group Fig. 7. Control group  

 

In the third day after transplantation, all the grafts were cyanotic, 
dehydrated, unadhesive to the acceptor bed, and having tendencies to transform 
into crust (fig. 8 and 9). At the control group, the intense cyanosis of the sides of 
the wound was present (fig. 9). 

 

 
 

Fig. 8. Experimental group Fig. 9. Control group  
 

In post-operative fourth day all the transplanted tissues was transformed 
into crusts. We considered that skin grafts were rejected in both experimental and 
control groups.   

Discussions  
We appeal to the inoculation of antigenic material for immunotolerance 

induction in the eight day of embrionary development, because the chicken embryo 
is theoretically nonimmunocompetent at this age (4, 7, and 12). 

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 graft or to delaying the reject, even in the case of 
the absence of the immunotolerance induction (2). 

The rejection of the full-thickness xenogenic skin grafts took place in a time 
interval comparable with the existent data in the specialized literature about 
xenogenic grafts (1, 5, and 6). Skin graft rejection in experimental group in spite of 
the lymphocyte T subsets profile suggests that the mechanism of reject is beyond 
the cellular immune response and imply the components of the complement (1, 5, 
and 6).   
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Conclusions  
 

The mechanisms involved in the rejection of the skin grafts are of an 
immunological order, referring to a hyperacute-acute rejection. 

The lymphocyte T subsets profile in experimental group suggests that was 
obtained a partial immunotolerance status by inoculating the mononuclear cells in 
embrionary life, but this is insufficient for acceptance of the grafts. 
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