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Oral Tolerance and Experimental Autoimmune Anterior Uveitis

NSC89-2314-B002-249

PhEF
GEASER R RbRE



AR E
BRsa - ROK - HBRE - BYRA - WARKORZME

R RN R R RS - ARERE - B AR O NE
BEIRBRAIRA R - BRI HARS L —ER SR ORE L
BROR AR S A R RN B RERE R FEN A - EERENREEZ
tE - SO R > MEXEEERENEWER -

Ol 2P TE ER— R - SRR SE S AR FTECR - LR
BTEEDT(S-A) B4 - 7ER8 B IR B DERS-Ag (R H EHR S IR BrB%R mR
B S-AgLL5 (B Rt 5 B R A ERA - SR 1 IRS-Agi— R M BRPE E 1R
TRRTRIE S NG B - (T IR O AR L B AR U HI e AN BR85S - HAD
I R URGERE: - BOR& FE H S R Rr R Y R R YT B - TTTRE
- ERE O AR R L T B SRR AR T T « A e B e B iR
HTE/ NRIRO AR BR TIES- T A BB R - AIERIRIERTENAR - SR
fiE ~ EHENERIERE -

AR o A AR A B SRAER DU R 1L Bt B i R Al A A
® - NEBRMEERBEATHEEAERR3-cETATFR2EF - FRMEITMAA
)5 [ R B B R R AE R F R FL o AR E I R IR AT as &
M 5B O IR B ARG UR - DI F O TR R B Bt 5 A8 S n T &
IR BINR B R R F T E R S R AN R I BT REN: - (TR H
IEEERIR F R B RERE R - WE SRR QIR WA R a R DR i BB
HERTRTRERANR L RER - TR R AR TR R A%
PUR - BARASFE RSB RSESERAR - A TA R aRHURRE
DERBSE T BRI AR -

ENGLISH ABSTRACT
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Upveitis is one of the leading causes of blindness. It was estimated that 10% of the
blindness was caused by uveitis in USA. The treatment is mainly topical and systemic
corticosteroid, and some of these patients may require the use of a variety of
immunomodulatory, corticosteroid-sparing agents, such as cyclosporine or cytotoxic
agents. To date, clinically oriented approaches have centered on the administration of
pharmacologic substances that have a nonspecific effect on the immune response. The
development of more effective treatment of organ-specific inflammatory disorders of
putative autoimmune origin is an ongoing goal in many specialties of clinical
medicine. Recently, alternative therapeutic strategies have been suggested based on
our better understanding of immunologic mechanisms that lead to organ-specific
inflammatory responses. The induction of immunologic tolerance, defined as a state
of specific immunologic unresponsiveness to an antigen after exposure to that antigen,



is one such approach that has gained attention recently. One effective method of
inducing immunologic tolerance is through the oral administration of antigen. The
tolerance induced is called oral tolerance. One feature of oral tolerance is that
“bystander” suppressive effect can be elicited to the organ or tissue that harboring the
antigen. Oral tolerance has been tested in various animal models of autoimmune
disorders, such as experimental autoimmune encephalomyelitis, collagen and adjuvant
arthritis, experimental autoimmune diabetes, and experimental autoimmune uveitis.
The effect of oral tolerance has also been tested in several clinical conditions in small
scale with encouraging results, such as multiple sclerosis, rheumatoid arthritis,
juvenile diabetes, Behcet’s disease and other intractable uveites.

The most common disease entity of uveites in Taiwan is acute anterior uveitis
(AAU). It is the recurrent nature of AAU that can result in blindness and '
sociceconomic loss though various complications, including glaucoma, cataract, and
cystoid macuiar edema. Experimental autoimmune anterior uveitis (EAAU) has been
established to simulate human AAU. Tt involves the use of melanin associated antigen
extracted from bovine uveal tissue. In this report, we investigated the effect of oral
tolerance in EAAU both as primary and secondary prevention, i.e. in unprimed and in
primed animals. By feeding Lewis rats with insoluble melanin associated antigen the
experimental autoimmune anterior uveitis was not suppressed. This unsuccessful
induction of tolerance might be related to the use of insolible melanin associated
antigen, which is pro-inflammatoy itself. To repeat the whole experiment by using
soluble MAA may well be the goal of next project. ‘

MATERIAL and METHODS
Animals

Female and male Lewis rats will, 200-250 gm of body weight will be purchased
from Experimental Animal Center, National Science Council, Taiwan.
Preparation of insoluble melanin associated antigen, ,

Fresh bovine eyeballs will be harvested and transferred to the lab within 3 hours
of death. The iris tissue will be excised and minced with PBS, and filtered through
gauze. The filtrate will be centrifuged at 10,000 g for 10 minutes. The pellet will be
resuspended with PBS and treated with 2% SDS at 75°C for 10 minutes and the
insoluble part will be weighed , resuspended in PBS and stored at -70°C for later use.
Immunizations of animals

100z g insoluble MAA were resuspended in 0.1 ml of balanced salt solution
(BSS). The emulsion was inoculated into footpad of Lewis rats. One week after
injection, clinical signs of EAAU will be monitored daily with a slit-lamp
biomicroscope for a period of 3 to 4 weeks. Upon onset of EAAU, the animals will be
sacrificed and the eyes will be removed and processed for histopathologic evaluation




using 4% glutaraldehyde and 10% buffered formaldehyde as fixative.
Recurrence of EAAU

The same protocol as primary immunization will be done after complete
recovery from primary EAAU, which usually takes 3-4 weeks.
Induction of oral tolerance

Lewis rats were fed a total of 20 mg melanin associated antigen and 40 mg of
soybean trypsin inhibitor (STI; sigma, St Louis, MO, USA) administered in four
feedings during 8 day period. STI (20 mg/ml) and MAA (5 mg/ml) was each
dissolved or suspended in 0.15 mole/L sodium bicarbonate buffer (pH 8.0). Rats were
deprived of food but not water for 12-18 h prior or each feeding of antigen. Rats will
be gently anesthetized with ether and fed MAA (1 ml) and STT (0.5 mi) by gastric
intubations. In some experiments, panels of rats received only MAA (1 ml) suspended
in bicarbonate buffer and no STI. Control rats were given four feedings of STI in
bicarbonate buffer (vehicle control) or nothing (non-fed control). Three days
following the last feeding, animals will be injected with MAA plus CFA at footpad.
These feedings will be done in unprimed rats (as primary prevention) or previously
primed rats (as secondary prevention). Standard protocols for clinical examination
and histopathologic examinations will be done to detect the occurrence and severity of
EAAU.

RESULTS
1) The effect of antigen feeding to unprimed rats on EAAU (primary prevention)
Antigen ingestion . Incidence of EAAU Severity of EAAU
MAA 4/5 3.5+
BSA 445 3.5+
Normal saline 4/5 3.5+

MAA: insoluble melanin associated antigen
BSA: bovine serum albumin
2} The effect of antigen feeding to sensitized rats on EAAU (secondary prevention)

Antigen ingestion Incidence of EAAU Severity of EAAU
MAA 3/5 3+
BSA 3/5 3+
Normal saline 3/5 3+

MAA: insoluble melanin associated antigen
BSA: bovine serum albumin
DISCUSSION

Wells first described the phenomenon of oral tolerance in 1911. Oral tolerance is
a long recognized method to induce peripheral immune tolerance. The primary
mechanisms by which orally administered antigen induces tolerance are via the
generation of active suppression or clonal anergy. Low doses of orally administered
antigen favor active suppression whereas higher doses favor clonal anergy. The



regulatory cells that mediate active suppression act via the secretion of suppressive
cytokines such as TGF 5 and IL-4 after being triggered by oral tolerogen. Furthermore,
antigen that stitulates the gut-associated lymphoid tissue preferentially generates a
Th2 type response. Because the regulatory cells generated following oral tolerization
are triggered in an antigen-specific fashion but suppress in an antigen nonspecific
fashion, that mediate “bystander suppression” when they encounter the fed
autoantigen at the target organ. Thus it may not be necessary to identify the target
autoantigen to suppress an organ-specific autoimmune disease via oral tolerance; it is
necessary only to administer orally a protein capable of inducing regulatory cells that
secrete suppressive cytokines at target organ. This was the reason why we chose to
use melanin-associated antigen, which is still not a well-purified one.

However, feeding rats with insoluble MAA failed to suppress EAAU primarily '
and secondarily. This might be related to the pro-inflammatory nature of melanin
pigment itself. The same effect has been noted in the induction of anterior chamber
associated immune deviation (ACAID) with MAA. Soluble MAA, but not insoluble
MAA, could induce ACAID and prevent EAAU primarily and secondarily. The use of
soluble MAA in the same experiment design may well be the next project, though it
will require much, much more bovine eyes to extract encugh soluble MAA,
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