ALLORESPONSES/ TRANSPLANTATION IMMUNOLOGY
Transplant rejection is an immune response


- transplants WITHIN inbred strains succeed


- transplants BETWEEN inbred strains fail



second set rejection is faster, more intense (due to immunologic memory)



second set from an unrelated part is akin to a first set (specificity)



memory resides in lymphocytes (and can thus be transferred)

Terminology:


autologous – same person


syngeneic – between genetically identical individuals (inbred strains)


allogeneic – genetically different but same species


xenogeneic – different species

Genes responsible for transplant rejection are at HLA and encode MHC I and II
Laws of transplant rejection


1. transplants within inbred strains succeed


2. transplants between inbred strains fail


3. from inbred parental (aa) to F1 (ab) will succeed; reverse won’t


4. from F2 and all subsequent generations to F1 will succeed


5. parental to F2 GENERALLY fail, but not always



% graft survival = (3/4)n where n=number of histocompatability genes







(approx. 30-50)

ONE-WAY MLR = mixed lymphocyte reaction; in vitro correlate to tissue rejection


mix blood samples from patient A and B (irradiate B ( no mitosis)


monitor T cell proliferation of patient A in response to B antigens

primary response to ALLOANTIGENS is much more vigorous than primary responses to generic antigens (ie ovalbumin)

CD4 cell involvement in alloresponse:  they recognize foreign MHCII molecules


IL-2 secretion:  CD8+ activation


γIFN:  MHC expression increases, APC activity increases



NK cells activated, macrophages activated


IL4/5/6: activate B cells, stimulate antibody production ( causes vascular 

damage in vivo

CD8 cells recognize and target foreign alloresponsive cells based on MHCI


evidence:
- CD8 activation depends upon MHCI difference




- if a 3rd party cell has same MHCI as stimulator of alloresponse it 

will also be targeted for cytolysis

- covering stimulator cell MHCI with antibodies protects them

- transfecting MHCI genes to previously resistant target cells 

renders them susceptible to cytolysis

**CD4 recognition of MHCII differences is more important than CD8/MHCI in vivo**

MOLECULAR BASIS = alloparadox


1.  magnitude of alloresponse is due to high number of responding cells (10%) as 

compared to antigen-specific responses (1/50,000)

2.  T cell education is supposed to select for those TCR’s that recognize a specific 

MHC background

answer = CROSSREACTIVITY

T cells specific for self-MHC + foreign antigen crossreact with foreign MHC

hypotheses – based on similar topologies


1) self MHC + foreign antigen = foreign MHC + self-antigen (foreign 

MHC interacts exclusively with TCR)

2) self MHC + foreign antigen = foreign MHC+ self-antigen (both the 

foreign MHC and self-peptide react with TCR)

**peptide-binding dependence of foreign MHC has been demonstrated**
MINOR HISTOCOMPATABILITY ANTIGENS


donor antigens presented on MHCI molecules recognized by recipient CD8 cells


only identified minor histocompatability antigen is H-Y 

(prevents male to female transplants, but female to male is ok)

IMPACT OF HLA MATCHING ON GRAFT REJECTION


3 TYPES OF REJECTION



Hyperacute – rapid response





due to presence of preformed alloantigen antibodies 

resulting in complement activation




observed in xenotransplanation b/c glycosylation pattern 

differences are readily recognized



Acute – primarily due to CTL activity



Chronic – long term effect




antibody deposition, low grade rejection




fibrosis
TREATMENT OF GRAFT REJECTION


Antigen-Nonspecific (Globally Immunosuppresive) – 



steroids

toxins

radiation therapy
monoclonal antibody treatment to deplete T cells (CD3 recognition)
drugs (cyclosporin,  FK506)

**most effective at preventing rejection without setting up 

patient for opportunistic infection**

block IL-2 and γ-IFN production after TCR crosslinking 

(inhibit calcineurin ( NFAT (TF) remains phosphoed ( 

can’t enter nucleus and activate txn of IL2, γ-IFN)



alternative approach is making graft less immunogenic by HLA-matching



HLA-DR, HLA-A, HLA-B


INDUCTION OF DONOR – SPECIFIC TOLERANCE



block signal 2 at time of transplant ( leads to anergy (signal 1 w/out 2)



can use - anti-CD40





- CTLA-4-Ig (blocks B7-CD28 interaction)



however, use of the two above and cyclosporin increases graft rejection!!



hopeful evidence:


- neonatal transplants are well tolerated



- bone marrow + organ transplants lead to tolerance (tolerant T-cells in 

circulation)



- central tolerance induction (inject ag into thymus)
