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Anterior chamber-associated immune deviation 
(ACAID) is a unique example of immune 
privilege of the eye that culminates in systemic 
peripheral tolerance.  ACAID is maintained by 
antigen-specific regulatory T cells (Tregs) that 
control harmful immune responses, which if not 
curbed, can lead to injury of the bystander cells 
incapable of regeneration.  ACAID involves 
intricate cellular interactions between F4/80+ 
ocular antigen presenting cells (APC), B cells, 
gamma delta (γδ) T cells, NK T cells, 
CD4+CD25+ Tregs,  and CD8+ Tregs1,2.  This 
whole cascade of events is induced by simply 
introducing antigens into the anterior chamber 
(AC) of the eye.  Antigens injected into the AC 
are processed by F4/80+ antigen presenting cells 
(APC), which migrate to the thymus and the 
spleen.  In the spleen, ocular APC elicit the 
generation and expansion of antigen-specific 
splenic B cells that express both MHC I and 
MHC II, present antigens, and are required for 
ACAID induction3-5. 
During the past three decades, many significant 
findings have been reported in the field using 
murine models.  These findings certainly have 
therapeutic implications. However, the 
therapeutic applications of these findings to 
human subjects have not yet been adequately 
accomplished.  In order to move on towards 
therapy, researchers have to give more attention 
to studies on human cells. For instance, studies 
have shown that by treating with TGF-β2, 
adherent monocytes isolated from human 
samples down-regulated IL-12 production and 
CD 40 expression in a manner similar to what 
was reported with murine ACAID APC, 
suggesting that adherent human monocytes 
acquired the properties of inducing ACAID by 
treatment with TGF-β26.  The striking 
similarities between TGF-β2-treated human 
monocytes and TGF-β2-treated murine APC 
lends promise to the relevance of conclusions 
drawn from murine models to human ACAID. 
It is noteworthy that from a therapeutic angle, 
ACAID and immune privilege can cause 
desirable, as well as, undesirable side effects.  

On one hand, ACAID can help prolong the 
survival rates of corneal allografts, usually 
permitting them to persist indefinitely.  On the 
other hand, ACAID can promote the growth of 
tumor cells injected into the AC of the eye. This 
can result in death due to the tumor extension 
into the brain.  It is absolutely crucial to maintain 
the balance of immune privilege mechanisms, so 
as to avoid harboring tumors that can result from 
excessive immune privilege mechanisms and to 
avoid destructive ocular inflammations that can 
result from poor immune privilege mechanisms. 
Thus, the goal should be to take advantage of 
ACAID in therapy without compromising other 
functions of the host.  Here are some examples 
that are intended to shed light on how to take 
advantage of ACAID in therapy and medicine. 
For example, it is now known that both Th1 and 
Th2 cells can produce immunogenic 
inflammation that causes tissue destruction7,8. 
The target specificities of the T helper cells that 
get activated during inflammation can be tissue-
restricted autoantigens (autoimmune diseases), or 
exogenous antigens in organs vulnerable to 
attack by activated T effector cells 
(immunopathogenic diseases).  The T cells of 
patients of autoimmune or immunopathogenic 
diseases are already sensitized to the disease-
associated antigens.   ACAID has been shown to 
suppress Th1 and Th2 effector mechanisms in an 
antigen-specific manner, even after the 
generation of the immune response9.  The ability 
of ACAID to inhibit the expression of immune 
response in the sensitized immune T cells can be 
utilized medically. 
An ACAID-based therapy can involve the 
generation of antigen-specific ACAID-inducing 
APC in vitro. This can be simply done by 
treating conventional APC from the peripheral 
blood of patients with TGF-β2 followed by 
pulsing with the antigen associated with this 
particular disease. These cells can then be 
injected intravenously. Results of experiments on 
animals and humans suggest that this approach 
could be successful in suppressing antigen- 
specific autoimmunity and 
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immunopathogenesis10,11.  Thus, ACAID could 
be adapted to induce tolerogenic immunotherapy 
in humans in cases of Th1 or Th2-induced 
inflammation. 
The beauty of the aforementioned approach is 
that it can be used even if the target antigen is 
unknown, as in the case of some autoimmune 
and immunopathogenic diseases.  This is 
because of the immunosuppressive factors 
present in the aqueous humor that can convert 
the patient’s T cells into antigen-specific Tregs.  
Given that the patient's peripheral T cells contain 
the subpopulation of sensitized effector cells 
against the unknown antigen, one can induce the 
generation of  antigen-specific Tregs by 
incubating the patient’s T cells in vitro with 
aqueous humor, as was shown before in animal 
models12. 
Another ACAID-based intervention can be 
applied in the area of corneal transplantation in 
order to make corneal grafts more favorable.  
Graft recipients can be pretreated with their own 
APC that have been converted into ACAID-
inducing APC by incubating them with TGF-β2 
together with the donor alloantigens in vitro. 
If treatment strategies, which are based on 
immune privilege mechanisms, prove to be 
successful, they would be expected to cause 
much less toxicity and side effects than some 
present therapies. Therefore, we have to re-
consider immune privilege mechanisms as 
plausible alternatives to some current therapies, 
particularly in the areas of autoimmunity, 
immunopathogenesis, and corneal 
transplantation tolerance. 
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