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Abstract

Purpose Proliferative vitreoretinopathy

(PVR) is the leading cause of failure of surgery

for rhegmatogenous retinal detachment.

Although indirect evidence suggests that this

disease might be autoimmune in nature,

direct proof for this hypothesis is lacking.

The purpose of this study was to determine in

a murine model whether PVR can develop

in the absence of T- or B-cell immunity.

Methods Four- to six-week-old Rag-1 gene

knockout (KO) and congenic wild-type mice

(WT) on the C57.Bl/6 background were

studied. PVR was induced by intravitreal

injection of 3 ll dispase at the concentration of

0.2 U/ll. PVR development was monitored by

electroretinograms, the macroscopic observation

of hemorrhage, cataract, retinal folds, and of an

uneven iris, as well as the histological detection

of epiretinal membranes on haematoxylin–eosin

stained tissue. Additionally, immunofluorescence

analysis was performed. These manifestations

of PVR were assessed 1, 2, 4, 6, and 8 weeks

after the intravitreal injection.

Results The data showed that the immune-

deficient Rag-1 KO mice developed PVR with

similar kinetics and severity as did the

fully immune competent congenic WT mice.

Carboxyfluorescein diacetate succinimidyl

ester-labeled T cells that are specific for

ovalbumin were detected in the inflamed

vitreous and retina showing that T cells that

are not specific for autoantigens present in the

eye can migrate to PVR lesions. Therefore, the

mere presence of T cells in PVR lesions does

not imply an autoimmune pathogenesis.

Conclusion This study suggests that T- and

B-cell immunity is not essential for the

induction of PVR.
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Introduction

Proliferative vitreoretinopathy (PVR) can occur

as a severe complication after surgery for

rhegmatogenous retinal detachment.1 It is

characterized by the formation of a scar-like

fibrous tissue in the vitreous that contains

myofibroblasts derived form transdifferentiated

retinal pigment epithelial cells or glial cells.2,3

The pathogenesis of PVR is still not completely

understood. Indirect evidenceFbut no

proofFhas been provided in favor of an

autoimmune hypothesis as the consequence of

which PVR frequently has been referred to as

autoimmune complication of eye surgery. The

autoimmune hypothesis has been apparently

supported by the observation that a PVR-like

disease can be induced in rabbits by

immunization with the retinal autoantigens

opsin, S antigen (S-Ag), and interphotoreceptor

retinoid-binding protein.4 In addition,

apparently arguing for the autoimmune

hypothesis, PVR patients display signs of active

immune processes in their epiretinal or

subretinal membranes, vitreous cavity,

subretinal fluid, and serum samples.5–11 Thus,

deposits of IgG, IgA, and IgE antibodies and

complement fragments C1q, C3c, and C3d can

be detected in the epiretinal or subretinal

membranes of PVR lesions, along with

infiltrating CD4 and CD8 T cells, B cells, and

macrophages. Moreover, increased expression

of CD95-ligand and/or HLA-DR molecules on

these immune cells suggests that they are in an

activated state. Similar signs of immune activity

have been reported for the cells present in the

vitreous cavity or subretinal fluid of PVR

patients.8,12–15 Sera of PVR patients contain
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increased concentrations of S-Ag16 and S-Ag-specific

autoantibodies.17 The presence of these autoantibodies in

particular has been thought to support the autoimmune

hypothesis because the involvement of antigen-specific

CD4 cells, so called T-cell help, is a prerequisite for B-cell

responses to mammalian protein antigens in general, and

to protein antigens of the eye in particular. Therefore, the

presence of autoantibodies directed against protein

antigens of the eye implies that auto reactive CD4 cells

with the same protein antigen specificity have engaged in

an autoimmune response.18 Although all the above

findings are consistent with an autoimmune hypothesis

for PVR, they do not prove it, and it has been difficult to

establish whether the immune reactions seen represent

the cause of the disease, or merely accompany it.1

Unambiguous proof for or against the autoimmune

hypothesis of PVR requires a model in which the

inflammatory sequelae after ocular injury can be studied in

the presence or absence of a functional immune system.

The classic PVR model does not readily lend itself to such a

study because there are no congenic immunodeficient/

immunesufficient rabbit strains. We therefore established

and studied a murine PVR model that involved C57.Bl/6

wild-type (WT) mice (that have a fully functional immune

system) and congenic Rag-1 gene knockout (KO) mice

(that are profoundly immunodeficient as they lack the

gene that is required to generate antigen receptors for

T and B lymphocytes). The purpose of this study was to

determine whether T and B cells capable of mounting

an autoimmune response are required for the development

of PVR.

Materials and methods

Mice

B6. 129S7-Rag1tmiMom/J mice,19 4–6 week old, on a

C57.Bl/6 background, were purchased from the Jackson

Laboratory (Bar Harbor, ME, USA) and used to set up a

breeding colony. Homozygous C57.Bl/6-Tg (OT-II.2a)-

Rag1 tm1Mom mice,20 bearing transgenes for the expression

of an ovalbumin (OVA) -specific T-cell receptor (TCR),

were purchased form Taconic Farms, Inc. (Germantown,

NY, USA). These mice were bred at our facility to the

Rag–/– background to assure exclusive T-cell expression

of the TCR transgenes. Animal husbandry and

experimental procedures were approved by the Animal

Research Committee of Zhongshan Ophthalmic Center,

Sun Yat-sen University. All animals were housed in a

specific pathogen-free biohazard level-2 facility main-

tained by the Zhongshan Ophthalmic Center, Sun Yat-sen

University (Guangzhou, China) in accordance with the

‘Association of Assessment and Accreditation of

Laboratory Animal Care’ (AAALAC) guidelines.

Murine PVR model induced by intravitreal dispase

injection

Murine PVR was induced by dispase (GIBCO, Tokyo,

Japan) as previously described.21 Four to six weeks

old female mice were anesthetized with 4.3% chloral

hydrate (0.01 ml/g, from Zhongshan Ophthalmic Center,

Sun Yat-sen University). Pupils were dilated with

0.5% tropicamide (from Shenyang SinQi Pharmaceutical

Co., Ltd, Shenyang, China). Intravitreal injections were

made in the dorsonasal quadrant of the right eye. Three

ml dispase at the concentration of 0.2 U/ml was injected

into the vitreous cavity with a Hamilton syringe fitted

with a 30-G needle. Control animals were injected

with 3ml of sterile saline. All experimental procedures

adhered to guidelines of the ‘Association for Research

in Vision and Ophthalmology Resolution on the Use

of Animals in Ophthalmic and Vision Research’.

Follow-up examinations, PVR assessment

After intravitreal injection, at the time points specified,

the eyes were examined with a surgical microscope.

Corneal- and lens opacities, intravitreal hemorrhage, and

the fundus were assessed at each time point. Intravitreal

hemorrhage and cataract development are the hallmarks

of PVR, but might not be stringent enough criteria for its

unambiguous diagnosis in particular after mechanical

injury of the eye.22 Therefore, for this study, we adopted

an evaluation system introduced by Cantó Soler et al21

that in addition to (a) hemorrhage and (b) cataract

requires the development of (c) retinal folds, of (d)

epiretinal membranes (EM), and (e) of an uneven iris (the

latter indicating retinal traction detachment). Moreover,

all these hallmarks of the disease were recorded at 1, 2, 4,

6, and 8 weeks after the injection of the eye. To quantify

the severity of the ocular lesions, the cumulative score for

the PVR symptoms a–e was established over the entire

observation period.

Electroretinography (ERG)

Electroretinograms were obtained from mice at 1, 2, 4, 6,

and 8 weeks after intravitreal injection in a full-field

dome using methods that are analogs to those commonly

used for humans in ophthalmology. The stimuli used

were according to the specifications by the ‘International

Society for Clinical Electrophysiology of Vision’

standard.23 The eyes were dilated with 0.5% tropicamide

and dark-adapted for at least 30 min. Mice were

anesthetized with a saline solution containing ketamine

hydrochloride (30 mg/kg) and chlorpromazine

hydrochloride (15 mg/kg). A gold-wire coil placed on

one cornea was referenced to a needle electrode in the
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scalp. A needle electrode in the tail served as ground.

The recordings were made using the Roland Ganzfeld

system and PC-based signal acquisition and analysis

software (Fa. Roland Consult, Brandenburg, Germany).

The contralateral untreated eyes were used as controls.

Tissue preparation, histological, and

immunofluorescence analysis

For histochemical studies, mice were killed at the

post-injection time points specified, eyes dissected,

and cryopreserved using OCT (Optimal Cutting

Temperature, Sakura Finetek USA, Inc., Torrance, CA,

USA). For immunofluorescence analysis and

haematoxylin–eosin (H&E) staining, consecutive 6mm

thick sections of each sample were cut and thaw-

mounted onto poly-L-lysine-coated glass slides. For

confocal microscopy, double immunostaining was done

using two primary antibodies (incubating for 20 h at

room temperature with both, simultaneously) and then

incubating with the secondary antibodies for 1 h in the

dark. The following marker-specific antibodies were

used to detect cell types: astroglial cells (glial acidic

fibrillary protein, GFAP, mouse monoclonal specific

for mouse GFAP, used at 1 : 500, from CHEMICON

International, Inc., Temecula, CA, USA), Müller cells

(glutamine synthase (GS), rabbit polyclonal specific for

mouse GS, 1 : 50, from Abcam, Cambridge, UK), RPE

cells (RPE65, mouse monoclonal specific for mouse RPE,

1 : 100, from Abcam), fibroblasts (alpha smooth muscle

actin, a-SMA, rabbit polyclonal specific for mouse a-

SMA, 1 : 100, from Abcam), macrophages (F4/80, rat

monoclonal specific for mouse F4/80, 1 : 10, from

Abcam), T lymphocytes (anti-CD3, rat monoclonal

specific for mouse CD3, 1 : 50, from R&D Systems, Inc.,

Minneapolis, MN, USA), and NK cells (anti-CD56, rabbit

polyclonal antibody specific for mouse CD56, 1 : 100 from

Boster Biological Technology, WuHan, China). Three

secondary antibodies were used in this study: R-

phycoerythrin-conjugated goat anti-rat IgG (1 : 10, from

Southern Biotechnology Associates, Inc., Birmingham,

AL, USA), R-phycoerythrin-conjugated goat anti-mouse

IgG (1 : 10, from Southern Biotechnology Associates, Inc.)

and fluorescein isothiocyanate-labeled goat anti-rabbit

IgG (1 : 10, from KPL, Gaithesburg, MD, USA). Sections

were washed four times with PBS (5 min each time) and

mounted on coverslips in Antifade Solution (Applygen

Technologies Inc., Beijing, China) for observation with a

fluorescence microscope.

Tracking adoptively transferred OT-II cells in mice

OT-II mice are transgenic for a pair of TCR chains that

encode a TCR specific for OVA peptide 323–339 when

presented on the MHC class II molecule, I-Ab. Therefore,

all CD4 cells are OVA 323–339-specific in OT-II mice

that are bred with Rag KO mice to avoid the

rearrangement of endogenous TCR genes. Such OVA

323–339 peptide-specific TCR transgenic CD4þ T cells

were isolated from spleens and lymph nodes of OT-II

Rag KO mice. CD4þ T cells, adjusted to 4� 106 cells/ml,

and were activated by culturing with the OVA 323–339

peptide (1 mg/ml, from Anaspec, Inc., San Jose, CA, USA)

for 5 days in a humidified incubator at 37 1C, 9% CO2.

Then the OVA-specific CD4þ T cells were washed and

incubated with Carboxyfluorescein diacetate succini-

midyl ester (CFSE; Molecular Probes, Inc., Grand Island,

NY, USA) at a final concentration of 4 mg/ml at 37 1C for

10 min. Then the cells were washed, adjusted to 4� 106

cells/ml, and one million cells (in 0.25 ml) were injected

into the mice via their lateral tail vein. The recipient Rag

KO mice were at the same time treated with intravitreal

dispase injection and were killed at five time points (after

12, 24, 48, 72, and 96 h). Eyes and spleens were processed

for OCT. Frozen sections were stained with anti-CD3

antibody (the second antibody was R-phycoerythrin-

conjugated goat anti-rat IgG) and the number of CFSE,

CD3 double positive cells was established. Three mice

per time point were studied, and experiments for each

condition were reproduced at least twice.

Statistical analysis

PVR incidences were compared among the time points

using w2 test. Data of Skot ERG were compared by

Student’s t-test. A value of Po0.05 was considered

significant.

Results

Rag-1 KO mice develop PVR

Figure 1 shows that immune-deficient Rag-1 KO mice

develop all cardinal features of PVR after intravitreal

injection of dispase (Figure 1a). Formation of marked

EMs and tractional retinal detachment was seen in the

vitreous cavity (Figure 1b). In the EM cells, characteristic

of PVR were detected, namely glial cells, fibroblasts,

RPE-, and Mûller cells staining for GFAP, a-SMA, RPE65,

and GS, respectively (Figure 1c).

Rag-1 KO and WT mice show similar kinetics and

severity of PVR disease

The rate at which PVR developed after dispase injection

was monitored in Rag-1 KO and WT mouse strains to

assess the severity and kinetics of PVR development in

the absence or presence of a functional adaptive immune
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system. In both type of mice, the macroscopic signs of the

disease developed in parallel. In both the groups, the first

signs of PVR appeared 2 weeks after dispase injection,

affecting about 25% of the mice (Figure 2a). The

percentages of PVR-positive mice gradually increased in

the subsequent weeks reaching about 70% for both the

groups by 8th week. Statistical analysis showed no

significant difference between the Rag KO and the

WT group at weeks 2, 4, 6, and 8 with P-values of

0.2163, 0.2503, 0.2176, and 0.2642, respectively.

Histological studies were performed to compare the

kinetics and severity of the dispase-induced disease in

KO and WT mice (Figure 2b). Mice of both groups were

killed at 1, 2, 4, 6, and 8 weeks and HE-stained frozen

sections of their eyes were studied. PVR kinetics and

severity did not markedly differ between the Rag KO

and the WT mice at weeks 2, 4, 6, and 8.

The severity of PVR was also compared in the two

groups of mice by Skot ERG (Figure 2). For dispase-

injected eyes there was no statistically significant difference

in a-wave (P¼ 0.3454) and b-wave amplitudes (P¼ 0.5374)

of the WT and KO group. The contralateral untreated eyes

were used as controls. The untreated eyes of dispase-

injected mice also showed no significant difference in

a-wave (P¼ 0.4053) or b-wave amplitudes (P¼ 0.5039).

In WT and Rag-1 KO mice neutrophilic infiltration

dominates the initial inflammatory reaction, occurring

with similar kinetics

We harvested eyes from KO and WT mice that were

untreated, or 4, 8, 12, 24, and 48 h and 5 days after

injection of 3ml of dispase. The eyes of control mice were

injected with 3 ml saline, and studied at these time points.

HE staining showed that polymorphonuclear neutrophils

were the main infiltrating cell type in the eyes of

dispase-injected KO and WT mice. In both strains, the

neutrophils started to appear 8 h post injection, peaked at

24–48 h, and decreased by day 5 (Figure 3). In contrast,

eyes of the saline-injected KO or WT mice did not show

an infiltrate at any of these time points.

Bystander T cells are recruited into the PVR infiltrate

We detected T cells in PVR lesions of WT mice at the

chronic stage of the inflammatory process. Our

observation, however, that PVR develops at a similar rate

and severity in Rag-1 KO and WT mice suggests that

these T cells in PVR regions might be bystander cells, that

is, T cells with specificity for irrelevant antigens that are

non-specifically recruited to the site of inflammation.

To test this possibility, we studied whether T cells specific

for OVA (an irrelevant antigen in the context of PVR)

would migrate into PVR lesions. OVA-specific TCR

transgenic T cells (that in addition were Rag-1�/� to

assure that they express no additional endogenous TCR

chains, and thus are specific for OVA only) were used to test

this hypothesis. Such T cells were labeled with CFSE and

injected into dispase-treated mice. CFSE-labeled cells were

detected in the inflamed vitreous and retina at 48 and 72 h

time point (Figure 4) showing that bystander T cells can

migrate to PVR lesions. Thus, the presence of T cells in the

EM 

EM 

EM

a b

c-1 c-3

c-2 c-4

c-5 c-7

EM 

c-6 c-8

Figure 1 Rag-1 KO mice develop all cardinal features of PVR.
Representative PVR manifestations are shown for a total of
45 Rag-1 KO mice studied 2–8 weeks after injection of dispase.
(a) Traction membrane in dispase-injected eye as indicated by
arrow. (b) Proliferative membrane in vitreal cavity and retinal
detachment as indicated by arrow. (c) Immunofluorescence
staining for a-SMA (c-1), GFAP (c-2), GS (c-5), and RPE-65 (c-6)
in the epiretinal membrane (EM), and Hoechst 33342 staining to
mark cell nuclei with the EM (c-3 and c-7). c-4 is the merged
picture of c-1–c-3, and c-8 is the merged picture of c-5–c-7
(triple staining).
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PVR infiltrate does not imply that those T cells are specific

for autoantigens expressed in the eye; their presence does

not imply an autoimmune pathogenesis.

Discussion

The data presented here establish that autoimmunity is

not required for the development of dispase-induced

PVR in C57.Bl/6 mice as T- and B-cell-deficient Rag-1 KO

animals develop PVR with similar kinetics and severity

than WT mice. We further show that the presence of

T cells in PVR lesions does not provide evidence for an

autoimmune etiology, as T cells with irrelevant specificity

for autoantigens present in the eye (that is, T cells specific

for OVA) are readily recruited to PVR lesions. To our

knowledge this is the first report that clearly establishes

that autoimmune reactions are not required for the

pathogenesis of PVR. As detailed in the Introduction, the

autoimmune hypothesis has relied on indirect evidence,

such as the presence of T cells, which, however, can also

be interpreted within the framework of non-specific

inflammatory reactions mediated by the cells of innate

immunity. Data that were interpreted to argue against the

autoimmune hypothesis are also rather indirect. Thus,

Bali et al24 showed that interleukin-10 had no effect on the

clinical progression of PVR. Although IL-10 can inhibit

T cells, it promotes B-cell responses25 and as such may

have little net impact on an autoimmune disease.

In contrast to the findings of this study it has been

reported that S-Ag-specific autoantibodies can be

detected in PVR.16 The presence of such antibodies

implies that S-Ag-specific autoreactive B cells have

engaged in an autoimmune response in PVR, and as

the production of such antibodies is dependent on

antigen-specific help by CD4 cells, by interference, that

is, an autoimmune T-cell response has been engaged.

Autoimmune reactions, however, can accompany tissue

injury without causing immune pathology.26 The

S-Ag-specific autoantibodies that accompany PVR

might be indicative of such non-pathogenic, secondary,

b

c
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Weeks after dispase injection

%
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KO Control WT Control 
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Figure 2 Development of clinical PVR in Rag-1 KO and WT mice after dispase injection. A total of 10 mice in each group were
injected intraocularly with 0.2 U/ml dispase. At the time points specified, the eyes were examined for: (a) macroscopic presentation of
PVR symptoms; and (b) histological evidence for PVR as established on H&E-stained sections. (c) Skot ERGs recording a- and b-wave
amplitudes. The contralateral untreated eyes were used as controls. The data in both panels represent the cumulative results obtained
on 25 Rag-1 KO mice after dispase injection.

Assessment of the innate and adaptive immune system in PVR
W Zhang et al

876

Eye



Dispase-injected
48 h

Dispase-injected
48 hKO WT

KO WTDispase-injected
48 h

Dispase-injected
48 h

KO 48 hr
KO 48 hr

WT
WT

a

b

c

Figure 3 Early inflammatory infiltration occurred at the same speed in WT and KO mice. (a) H&E staining of the retina after dispase
or saline injection. (b) H&E staining of the aqueous angle. Arrows indicate neutrophils. (c) Immunofluorescence analysis showing the
absence of T cells (CD3þ ), macrophages (F4/80þ ), and NK cells (CD56þ ) 48 h after dispase injection.
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autoimmune reactions. What then makes the difference

between pathogenic and non-pathogenic autoimmunity?

In the case of S-Ag, the answer seems to be that it is the

engagement of T cells, rather than of B cells and

antibodies. Active immunizations with S-Ag can cause

an autoimmune disease, experimental allergic uveitis

that entails PVR-like manifestations. While S-Ag-specific

antibodies are non-pathogenic, CD4 cells of certain

effector class(es) can mediate the autoimmune pathology.

The in vivo differentiation of such CD4 cells requires the

48 hr

72 hr

Figure 4 Detection of OVA-specific T cells in PVR lesions at 48 and 72 h time point. OVA-specific, OT II TCR-transgenic T cells
were labeled with CFSE and injected i.v. into congenic Rag-1 KO mice that received a simultaneous intraocular dispase injection.
The mice were killed 12, 24, 48, 72, and 96 h later and cryosections of their eyes were studied for the presence of green-fluorescent
(CFSE positive) cells. Hoechst 33342 dye was used to stain nuclei of the tissue blue. Anti-CD3 staining is show in red.
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injection of S-Ag with complete Freund’s adjuvant

(CFA).27 For a related autoimmune model, experimental

allergic encephalomyelitis (that is, mediated by CD4 cells

after immunization with an autoantigen of the brain), we

recently reported that CFAFunlike other adjuvants

such as CpGFcauses the differentiation of autoantigen-

specific Th17 cells, and that this IL-17 is required for the

development of the autoimmune disease.28 Thus, the

CD4 cells that provide autoantigen-specific help towards

the production of eye-antigen-specific autoantibodies

might not cause autoimmune pathology unless they are

of the Th17 lineage.

Our data show that dispase is a most potent activator

of the innate immune system. In Rag 1 KO mice, in

the absence of amplification by T- and B-cell immunity,

dispase triggers an inflammatory reaction strong enough

to result in full-blown PVR. This severe non-specific

inflammation mediated by cells of innate immunity

seems to suffice to bring about the changes that had been

interpreted as evidence for the autoimmune hypothesis:

deposits of antibodies and of complement, and the

presence of CD4 and CD8 T cells in the eye. Along these

lines, it should be noted that the fact that these T cells

display an activated phenotype in PVR lesions does not

imply that they actively recognize antigen at the site.

While resting T cells home to lymph nodes, activated

T cells preferentially migrate to sites of inflammation.

Tissue injury leads to non-specific inflammation. As an

intrinsic part the non-specific inflammatory reaction,

white blood cells of all lineages are recruited to the

injured site. Neutrophils dominate the infiltrate being the

prevalent cell type in blood, but T cells are also

recruited.29 In brief, tissue injury triggers the local release

of prostaglandins and vasoactive amines that cause local

vasodilatation. As the capillary bed widens, blood flow

slows down, and cells in the blood stream get to contact

the endothelial cells. Under the influence of IL-1 and

TNFa produced by macrophages in the inflamed tissue,

the endothelial cells in the local post capillary venules

start to express cell adhesion molecules, including

selectins. Expressing ligands for selectins, leukocytes

attach to these endothelia, and under the guidance of

PECAM proteins, the leukocytes migrate through the

vessel wall. Once in the interstitial space, the leukocytes

follow the chemotactic gradient to continue their

migration to the actual site of the injury. As neutrophils

prevail in the blood stream, in the first 12 h of

inflammation polymorphonuclear cells dominate the

infiltrate. These cells are short lived, however, and

during sustained non-specific inflammation long-lived

leukocytes such as macrophages and lymphocytes can

become dominant. The OVA-reactive T cells fall in this

latter category being recruited to the site of inflammation

irrespective of their antigen specificity.

Our data do not disprove the autoimmune hypothesis

for humans, or that in murine models secondary

autoimmune reactions could emerge possibly further

aggravating PVR. It, however, shows that the full clinical

and histological presentation of PVR can occur in the

complete absence of specific T- or B-cell immunity.

Moreover, our data show that already the initial non-

specific inflammatory reactions mediated by the innate

immune system suffice to trigger these clinical

manifestations before the amplification by adaptive

immune responses emerge.

PVR models have also been generated in the monkey30

and rabbit,31 and those models have been preferably

studied because the larger eyes of those animals facilitate

the clinical follow up. The murine model, however, is

unique in as much that inbred strains are available for

avoidance of genetic variability within the model.

Moreover, our data show that the initial non-specific

inflammatory reactions mediated by the innate immune

system is already sufficient to trigger these manifestations.

We believe that of the PVR models available for different

species, dispase-induced PVR in C57.Bl/6 mice will gain

prevalence because the abundance of knockout/knock

in mice available facilitates mechanism-oriented

PVR research. Our use of the Rag-1 KO mice for PVR

research is the first step in that direction.

A better understanding of the pathogenic mechanisms

that underlie PVR will help improve the therapeutic

approach to the disease. While it is unclear how well

murine dispase-induced PVR models the human disease,

our data clearly show that the innate immune system

alone can have a major role in inflammatory eye

pathology. In spite of the prevalence of the autoimmune

hypothesis, in the absence of an alternative that would

permit to selectively inactivate autoreactive T cells, the

present treatment of human PVR in the clinic targets the

innate immune system. Triamcinolone acetonide is being

used as an anti-inflammatory drug for the early stage

treatment and anti-proliferation treatment for the

advanced stage. If dispase-induced murine PVR indeed

models the human disease then future efforts to refine an

anti-inflammatory approach that targets innate immunity

is likely to improve the present therapeutic success while

approaches that inhibit T cells might not be successful.

Summary

What was known before
K Although a great deal of information supports the role of

the immune system in the development of PVR, the role of
the immune system in the pathogenesis of PVR is still
unclear.

What this study adds
K This study suggests that T- and B-cell immunity is not

essential for the induction of PVR.
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