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February 17, 2021. Mast cells, historically known for their function as effector cells in the induction of allergic diseases,

reside in all vascularized tissues of the body, particularly, in proximity to blood and lymphatic vessels.
Despite being neighboring sentinel cells to blood vessels, whether the spatial distribution of mast cells
regulates the degree of angiogenesis remains to be investigated. Herein, an asymmetrical distribution
of mast cells was shown at the murine ocular surface, with the higher number of mast cells distributed
along the nasal limbus of the cornea compared with the temporal side. Using a well-characterized
murine model of suture-induced corneal neovascularization, insult to the nasal side was shown to result
in more extensive angiogenesis compared with that to the temporal side. To directly assess the
impact of the spatial distribution of mast cell on angiogenesis, neovascularization was induced in mast
cell—deficient mice (cKit"*"). Unlike the wild-type (C57BL/6) mice, cKit"*" mice did not show
disproportionate growth of corneal blood vessels following the temporal and nasal insult. Moreover,
cromolyn-mediated pharmacologic blockade of mast cells at the ocular surface attenuated the asym-
metrical nasal and temporal neovascularization, suggesting that spatial distribution of mast cells
significantly contributes to angiogenic response at the ocular surface. (Am J Pathol 2021, 191: 1108
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A transparent cornea, devoid of any blood vessels, is essential
to maintaining visual acuity.'” Corneal neovascularization,
characterized by abnormal new blood vessel growth from
preexisting limbal vessel structures, occurs in various corneal
pathologies, including inflammatory disorders, trauma, and
corneal graft rejection.” Pathologic insults lead to a disruption
of the equilibrium of pro-angiogenic and anti-angiogenic fac-
tors, resulting in proliferation and migration of vascular
endothelial cells to form new blood vessels.” Interestingly, the
pathologic growth of blood vessels is not always evenly
distributed throughout the cornea. Ocular surface conditions,
including peripheral hypertrophic subepithelial corneal opa-
cification and pterygium, characterized by pathologic angio-
genesis, have long been clinically observed to predominantly
affect the nasal side of the cornea.” ® Despite such observa-
tions, the underlying mechanism that may contribute to the
uneven distribution of neovascularization in tissues, such as
the cornea, is yet to be uncovered.

Mast cells, the tissue-resident cells, are present
throughout vascularized tissues in the body, especially in

abundance around the blood and lymph vessels.”'” At the
ocular surface, mast cells are distributed in the peripheral
cornea, limbus, and conjunctiva.”’12 On activation, mast
cells degranulate and release preformed and newly synthe-
sized inflammatory mediators into the microenvironment. '’
Granules are composed of various growth factors, cyto-
kines, amines, and enzymes such as tryptase and B-hexos-
aminidase.”'” The role of mast cells in ocular allergy is well
established, and the use of a mast cell inhibitor, cromolyn
sodium, to manage allergic symptoms, is a common practice
in the clinic. Apart from their well-established role in al-
lergy, mast cells also regulate innate and adaptive immune
responses and angiogenesis.' "'’

Ocular surface mast cells promote corneal neo-
vascularization, in part, by secreting high levels of vascular
endothelial growth factor-A."° In the current study, a series of
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experiments were conducted to investigate whether mast cells
contribute to the observed asymmetry in vessel growth be-
tween the nasal and temporal side of the cornea. Specifically,
the effect of the spatial distribution of mast cells were inves-
tigated on pathologic vessel formation using a well-
characterized murine model of inflammatory corneal neo-
vascularization and genetically modified mast cell—deficient
cKit™*" mice. Herein, suture placement on the nasal side
resulted in more extensive corneal neovascularization
compared with that on the temporal side. Moreover, a higher
number of mast cells were observed on the nasal half of the
cornea compared with the temporal half. However, mast cell
deficiency and pharmacologic blockade of mast cell activation
abrogated the difference in the degree of angiogenesis
following nasal and temporal insult, suggesting a critical
contribution of mast cells in promoting disproportionate
angiogenic response at the ocular surface.

Materials and Methods

Animals

BALB/c mice, aged 6 to 8 weeks, were used for the
described experiments. A fully congenic cKit"™" mouse
strain on a C57BL/6J genetic background (stock number
012861) and sex- and age-matched C57BL/6J mice
were purchased from Jackson Laboratory (Bar Harbor,
ME)."” Littermates were used for each set of experiments.
cKit™™*" mice were confirmed for their deficiency in mast
cells at the ocular surface and in the peritoneum and for their
comparable generation of total CD45" cells and myeloid
cells in the bone marrow compared with wild-type
mice.'”'® There is an increased accumulation of neutro-
phils and platelets in different lymph organs of cKit¥ " '’
All protocols were approved by the Animal Care and Use
Committee of Schepens Eye Research Institute. The mice
were housed in the Schepens Eye Research Institute animal
vivarium and treated according to the Association for
Research in Vision and Ophthalmology Guidelines for Use
of Animals in Ophthalmic and Vision Research.

Corneal Neovascularization Model

Corneal neovascularization was induced by placing a single
intrastromal suture on anesthetized mice, as previously
described.””?! Briefly, a single figure-of-eight suture was
intrastromally placed on either the nasal or the temporal side
of the cornea, 1.0 mm from the limbal area using 11.0 nylon
sutures (MANI, Tochigi, Japan). The sutures remained in
the cornea and induced inflammation and neo-
vascularization (Figure 1). Following suture placement, a
triple antibiotic ointment was applied topically. To subside
suture-induced pain, buprenorphine was administered via
s.c. injection. Ocular surface tear wash (5 pL/wash) was
collected at 0, 1, 3, and 6 hours after suture placement to
measure mast cell activation. Mice were clinically assessed

The American Journal of Pathology m ajp.amjpathol.org

using a slit lamp, and subsequently, on day 4, were eutha-
nized, and their corneas (including the corneal limbus and
conjunctiva) were harvested for further analysis.

Mast Cell Inhibitor Administration

Three microliters of phosphate-buffered saline (PBS) or 2%
sodium cromolyn in PBS (Sigma-Aldrich Corp., St. Louis,
MO) was administered topically to sutured corneas at five
time points on the day of suture placement (—3, —1, 1, 3,
and 6 hours postoperatively). Thereafter, PBS or cromolyn
was administered topically five times per day (every 3
hours) for 4 days.

Tissue Lysate Preparation

Corneas were harvested and lysed using the freeze-thaw
method. Briefly, corneas were digested by placing the cor-
neas alternatively in dry ice and 37°C water bath. Corneal
tissue was mechanically lysed using a pellet pestle (Life Sci-
ences, Waltham, MA) between every cycle. A total of seven
complete freeze-thaw cycles were completed before centri-
fuging the cells. The supernatant was collected for tryptase and
B-hexosaminidase analysis.

Tryptase Assays

Mast Cell Degranulation Assay Kits (Sigma-Aldrich) were
used to quantify levels of tryptase enzyme. The kit detects
the chromophore p-nitroaniline cleaved from the labeled
substrate tosyl-gly-pro-lys-p-nitroaniline.”” In brief, ocular
surface tear wash or corneal lysates were incubated with 0.1
mg/mL  tosyl-gly-pro-lys-p-nitroaniline (substrate) for 3
hours at 37°C. A SpectraMax Plus 384 Microplate Reader
(Molecular Devices, San Jose, CA) was used to quantify
free p-nitroaniline at 405 nm.

B-Hexosaminidase Assays

Levels of B-hexosaminidase enzyme were quantified using
B-n-acetylglucosaminidase assay kits (Sigma-Aldrich). The kit
measures the level of 4-nitrophenyl N-acetyl-B-p-glucosami-
nide hydrolysis.”” In brief, corneal lysates or ocular surface tear
wash was incubated with 0.1 mg/mL 4-nitrophenyl N-acetyl-
-p-glucosaminide (substrate) for 1 hour at 37°C. The enzyme-
substrate reaction was stopped with 5 mg/mL sodium
carbonate, and absorbance at 405 nm was measured using
SpectraMax Plus 384 Microplate Reader (Molecular Devices).
B-Hexosaminidase levels were estimated using the formula: U/
mL = (A405sample — A405blank) x 0.05 x 0.3 x Dilution
Factor/A405 standard x time x volume of sample in
milliliters.
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Immunohistochemistry

Cormeas with limbus were harvested and immunostained, as
previously described.”** Briefly, corneal stroma and epithe-
lium were separated after EDTA treatment for 30 minutes at
37°C, and the stroma was fixed using 4% paraformaldehyde.
Tissues were incubated at 4°C with fluorescein
isothiocyanate—conjugated CD31 (Biolegend, San Diego, CA)
overnight. To stain for avidin, the harvested cornea was fixed
using 4% paraformaldehyde and was subsequently incubated at
4°C with Texas red—conjugated avidin (ThermoFisher, Wal-
tham, MA) for 6 hours. Stained corneas were whole mounted on
slides using VECTASHIELD mounting medium with DAPI
(Vector Laboratories, Burlingame, CA) and visualized using a
confocal microscope (Leica TCS-SPS; Buffalo Grove, IL). The
area covered by blood vessel (CD317") and the number of mast
cells (avidin™) was calculated using Image] version 1.52v
software (NIH, Bethesda, MD; hitps://imagej.nih.gov/ij, last
accessed November 20, 2020).%°

Slit-Lamp Microscopy

Slit-lamp biomicroscopy was used to clinically evaluate
corneal neovascularization following suture placement and to
acquire images.”” The slit-lamp analysis was performed on
days 2 and 4 after suture placement. Slit-lamp images were
converted into binary images, and vascular density as per-
centage area of the vessels in the total cornea was calculated
using the vessel analysis plugin in Image] version 1.52v.

Statistical Analysis

Unpaired two-tailed #-tests were used to compare means
between two groups. The significance level was set at
P < 0.05. Data are presented as the means + SEM. The
results shown are representative of at least three independent
experiments. Sample sizes were estimated on the basis of
previous studies on corneal angiogenesis.'®*’

Results

Increased Neovascularization following Suture
Placement on the Nasal Side of the Cornea

To investigate the degree of neovascularization depending on
the site of insult, a model of inflammatory corneal neo-
vascularization was used.”® A single intrastromal figure-of-
eight suture 1 mm from the limbus was placed on either the
nasal or the temporal side of the cornea of BALB/c mice
(Figure 1A). Nonsutured corneas served as controls. Corneal
neovascularization was clinically assessed every 2 days using a
slit-lamp biomicroscope (Figure 1B). Binary images from slit-
lamp images were generated to quantify vascular density using
the ImageJ version 1.52v software. Nasal suture resulted in
significantly more neovascularization compared with temporal
suture on day 4 after suture placement (P = 0.01) (Figure 1C).
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To quantify the growth of the microvessels not visible to the
naked eye, corneas were harvested on day 4 for immunohis-
tochemistry analysis. Whole-mounted corneas were immuno-
stained with fluorochrome-conjugated CD31, and blood vessel
growth was measured by calculating the vessel area covered by
the new branching blood vessels using ImagelJ version 1.52v
software. Consistent with previous clinical observations,(“7
significantly higher nasal neovascularization was observed
compared with temporal neovascularization following suture
placement (P = 0.04) (Figure 1D). These results suggest that
the location of the insult mediates the degree of neo-
vascularization, specifically that suture placed on the nasal side
results in increased neovascularization compared with that
placed on the temporal side of the cornea.

Spatial Distribution of Mast Cells at the Ocular Surface

Having observed greater corneal neovascularization following
nasal suture, the mechanism underlying the difference in blood
vessel growth was investigated. Mast cells, distributed along
the limbal area of the cornea,'® are associated with angiogen-
esis in various pathologies'™; therefore, the hypothesis that
mast cell distribution and activation account for the difference
in neovascularization was tested. To investigate mast cell
distribution, naive corneas were harvested with limbus and cut
into nasal and temporal halves. Each half of the cornea was
immunostained with fluorochrome-conjugated avidin, which
specifically binds to mast cells (Figure 2A). The numbers of
avidin* mast cells were quantified using ImageJ version 1.52v
software. A significantly higher number of mast cells were
distributed along the limbus of the nasal half of the cornea
compared with the temporal half (P = 0.02) (Figure 2B). To
further confirm the spatial distribution of mast cells, nasal and
temporal halves of the naive cornea were lysed, and levels of
mast cell—specific markers, tryptase, and B-hexosaminidase,
were quantified.’” The nasal half showed significantly higher
levels of tryptase and B-hexosaminidase, compared with the
temporal half (P = 0.02 and P = 0.007, respectively)
(Figure 2C). To assess whether this dichotomy of mast cell
distribution perpetuates during neovascularization, tear wash
was collected following suture placement to analyze secretion
of tryptase and B-hexosaminidase (Figure 2D). The suture
placed on the nasal side resulted in a higher fold increase in
tryptase [4.3-fold versus 1.4-fold (temporal); P = 0.0002] and
B-hexosaminidase levels [2.1-fold versus 1.1-fold (temporal);
P = 0.006], compared with that placed on the temporal side.
Our data indicate a higher distribution of mast cell on the nasal
half of the cornea, suggesting that observed differences in
suture-induced mast cell activation result from the underlying
difference in spatial distribution of mast cells.

Mast Cell Deficiency Abrogates Asymmetrical Nasal and
Temporal Neovascularization

Having observed increased neovascularization and enhanced
mast cell activation following insult to the nasal side, whether
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Figure 1  Suture (sut.) placement on the nasal side results in increased neovascularization. A: Schematic drawing of the single intrastromal suture
placement (dashed lines) 1.0 mm from the limbal area on either the temporal or the nasal side of the cornea. B: Representative slit-lamp biomicroscope
images of corneas with sutures on the nasal or temporal side on day 0 (naive cornea), 2, and 4 after suture placement in BALB/c mice. C: Binary images
(left side) and cumulative bar chart (right side) depicting the vascular density of corneal neovascularization. Slit-lamp images were converted into
binary images, and vascular density as percentage area of the vessels in the total cornea was calculated using the vessel analysis plugin in ImageJ version
1.52v software. D: Representative immunohistochemistry micrographs (left side) and cumulative bar chart (right side) showing vessel area in naive,
nasal, and temporal sutured corneas. Corneas were harvested on day 4 after suture placement and immunostained with CD31 (fluorescein isothiocyanate).
Imaged version 1.52v software was used to quantify the vessel area. Representative data from three independent experiments are shown, and each
experiment consisted of four animals. Data are represented as means + SEM (C and D). *P < 0.05 (t-test). Scale bar = 100 um (D). Co., cornea; Conj.,
conjunctiva.

the spatial distribution of mast cells was critical to the analysis using avidin staining confirmed the deficiency of
asymmetrical angiogenic response was assessed. To deter- mast cells at the ocular surface in cKit" ™" mice (Figure 3A).
mine this, corneal neovascularization was indiced in mast Neovascularization was clinically assessed in naive cornea
cell—deficient mice (cKit*™") and wild-type C57BL/6 mice following suture placement on days 2 and 4 using a slit-lamp
(control). cKit"*" mice are deficient in mast cells at the biomicroscope (Figure 3B). Slit-lamp images were converted
ocular surface and in the peritoneum with comparable gen- into binaries using ImagelJ version 1.52v software to quantify
eration of total CD45" cells and myeloid cells in the bone vascular density. As in BALB/c mice (Figure 1B), C57BL/6
marrow compared with wild-type mice.'”'® However, there mice showed a higher degree of neovascularization following
is an increased accumulation of neutrophils and platelets in suture placement on the nasal side compared with that on the
different lymph organs of cKit”*"."” Immunohistochemistry temporal side (Figure 3B). However, no significant difference
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Figure 2  Enhanced distribution and activation of mast cells at the nasal side of the cornea. A: Representative immunohistochemistry micrograph of BALB/
¢ murine cornea whole mounted and stained with fluorescent-conjugated avidin (Texas red) to visualize mast cells. B: Cumulative bar chart showing the
number of mast cells (avidin™) on the nasal and temporal side of the cornea. The cornea was cut into nasal and temporal halves at harvesting. ImageJ version
1.52v software was used to quantify the number of mast cells. C: Levels of tryptase (left side) and B-hexosaminidase (right side) of lysates of nasal and
temporal halves of naive corneas. D: Ocular surface tear wash was collected at 0, 1, 3, and 6 hours following nasal or temporal suture placement (5 pL/wash) to
measure mast cell activation markers tryptase (left side) and B-hexosaminidase (right side). Tear wash was collected from naive mice as control. Repre-
sentative data from three independent experiments are shown, and each experiment consisted of four animals. Data are represented as means + SEM (B—D).
*P < 0.05, **P < 0.01, and ***P < 0.001 (t-test). Scale bar = 100 pm (A).

in corneal neovascularization was observed following nasal Pharmacologic Blockade of Mast Cells Attenuates the
and temporal suture in cKit"™" mice on day 4 (Figure 3, B Spatial Angiogenic Response at the Ocular Surface
and C). Collectively, current data suggest that asymmetrical

neovascularization is dependent on the spatial distribution of Finally, to assess whether inhibiting mast cell activation nul-
mast cells at the ocular surface. lifies the difference in the degree of neovascularization,
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Comparable neovascularization at nasal and temporal cornea in mast cell—deficient mice. A: Representative immunohistochemistry micrograph of

cKit"*" mice cornea whole mounted and stained with fluorescent-conjugated avidin (Texas red) to visualize deficiency of mast cells. B: Representative slit-
lamp biomicroscope images of nasal or temporal sutured corneas of wild-type (WT; C57BL/6) and cKit"*" mice on day 0 (naive cornea), 2, and 4 after suture. C:
Binary images (left side) and cumulative bar chart (right side) depicting the vascular density of corneal neovascularization. Slit-lamp images were converted
into binary images, and vascular density as percentage area of the vessels in the total cornea was calculated using the vessel analysis plugin in ImageJ version
1.52v software. Representative data from three independent experiments are shown, and each experiment consisted of three animals. Data are represented as
means £ SEM (C). *P < 0.05 (t-test). Scale bar = 100 pum (A). Sut., suture.

corneas were topically treated with 2% cromolyn, a clinically
used mast cell stabilizer.”' Corneas were treated, as outlined in
the experimental design, with cromolyn or PBS control
(Figure 4A). Topical treatment of cromolyn significantly
suppressed ocular surface mast cell activation, as confirmed by
lower levels of tryptase in cromolyn-treated corneas
(Figure 4B). Corneal neovascularization was clinically
assessed every 2 days using a slit-lamp biomicroscope
(Figure 4C). Slit-lamp images were converted into binary
images to measure vascular density using Image] version
1.52sv software. Cromolyn treatment abrogated the difference
in suture-induced nasal and temporal neovascularization, with
adramatic reduction in total vessel growth at the ocular surface
(Figure 4D). Furthermore, cromolyn-mediated attenuation of
asymmetrical neovascularization was confirmed using immu-
nohistochemistry analysis of corneas harvested on day 4 after
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suture placement. Consistent with the slit-lamp observation, no
significant difference was observed in the suture-induced
growth of CD317" vessels between the nasal and temporal
side following cromolyn treatment (Figure 4E). In addition, the
effect of cromolyn on vascular endothelial cells was tested
using an in vitro culture system. No difference in the prolif-
eration of vascular endothelial cells between PBS- and
cromolyn-treated cultures (Supplemental Figure S1) was
observed. Taken together, the data demonstrate that pharma-
cologic blockade of mast cells abrogates the difference in the
degree of suture-induced neovascularization.

Discussion

Corneal neovascularization, a prevalent adverse effect of
various ocular surface conditions, disrupts the corneal
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Figure 4  Cromolyn-mediated mast cell inhibition nullifies the asymmetrical distribution of nasal and temporal neovascularization. A: Schematic experimental design
showing the time points of treatment administration in BALB/c mice with intrastromal sutures (suts.). Mice were treated with phosphate-buffered saline (PBS) or 2%
cromolyn (3 pl/treatment). After 4 days, corneas were harvested for immunohistochemistry analysis of corneal neovascularization. B: Ocular surface tear wash (5 pL/
wash) was collected at 0, 1, 3, and 6 hours following PBS or cromolyn treatment of corneas with sutures to measure tryptase, a mast cell activation marker. C: Repre-
sentative slit-lamp biomicroscope images of corneas with sutures on nasal or temporal side following PBS or cromolyn treatment on days 2 and 4 after suture placement. D:
Binary images (left side) and cumulative bar chart (right side) depicting the vascular density of corneal neovascularization. Slit-lamp images were converted into binary
images, and vascular density as percentage area of the vessels in the total cornea was calculated using the vessel analysis plugin in Imaged version 1.52v software. E:
Representative immunohistochemistry micrographs (left side) and cumulative bar chart (right side) showing vessel area in nasal or temporal sutured corneas treated
with PBS or cromolyn. Corneas were harvested on day 4 after suture placement and immunostained with CD31 (fluorescein isothiocyanate). Imaged version 1.52v software
was used to quantify the vessel area. Representative data from three independent experiments are shown, and each experiment consisted of four animals. Data are
represented as means £ SEM (B, D, and E). *P < 0.05, **P < 0.01, and **P < 0.001 (t-test). Scale bar = 100 um (E). Co., cornea; Conj., conjunctiva; SL, slit lamp.

clarity by inducing persistent inflammation.””*” This study
advances our understanding of corneal neovascularization
and the contribution of the spatial distribution of mast cells
to the disproportionate angiogenic response. Specifically,
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the current data show that i) suture placement on the nasal
side results in greater corneal neovascularization than that
on the temporal side, ii) higher number of mast cells are
distributed on the nasal side of the cornea, iii) mast cell
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deficiency results in comparable levels of corneal neo-
vascularization following nasal and temporal insult, and iv)
pharmacologic blockade of mast cells abrogates the differ-
ence in degree of suture-induced nasal and temporal
neovascularization.

Despite disproportionate neovascularization affecting
various corneal pathologies, only a few studies have inves-
tigated the spatial distribution of pathologic neo-
vascularization across the cornea. Pterygium, a thickened
triangular tissue growth of the cornea, is marked by a high
degree of vascularization, particularly on the nasal side.”*
Similarly, significantly more neovascularization was
observed on the nasal side of the cornea following suture
placement compared with the temporal side. This study
shows, for the first time, that spatial distribution of mast cells
contributes to the nasal preferences of corneal
neovascularization.

Mast cells, the tissue-resident secretory cells, have been
implicated in various pathologic conditions, including
angiogenesis.”>’® The current data, consistent with previous
studies, show that mast cells are primarily located around the
limbus in the cornea.'""' Interestingly, a significantly higher
number of mast cells were seen to be distributed along the
nasal limbus of the cornea. Furthermore, up-regulation of
mast cell activation following suture placement was signifi-
cantly higher on the nasal side compared with that on the
temporal side, as indicated by increased levels of tryptase and
B-hexosaminidase. On the basis of these observations, we
postulated that the spatial distribution of mast cells contrib-
utes to the unequal nasal and temporal neovascularization.

To assess the effect of mast cell distribution on the asym-
metrical angiogenic response, neovascularization was induced
in mast cell—deficient cKit" " mice by placing a suture on the
nasal or temporal side of the corea. Of note, cKit™vh mice,
unlike other mast cell—deficient strain (cKit"") that exhibits
basal neutropenia and macrocytic anemia, do not have defi-
ciency of other myeloid-derived cells, neutrophils, and macro-
phages, which are known to promote angiogenesis.”’ **
Interestingly, the noticeable dichotomy of nasal and temporal
neovascularization in wild-type mice was not observed in mast
cell—deficient mice, suggesting a critical role of mast cells in
spatial angiogenic response at the ocular surface. Furthermore,
the current data show considerably less neovascularization in
cKit™ ™" mice following suture placement, which is consistent
with the previous finding of reduced vascular endothelial growth
factor-A expression at the angiogenic site of mast cell—deficient
mice.'® Consistent with previous observations in cKit™h mice,
the expression of angiogenic factors, including vascular endo-
thelial growth factor-A and fibroblast growth factor (FGF2), was
significantly down-regulated in cromolyn-treated mice,
compared with PBS-treated controls (Supplemental Figure S2).
Mast cell activation has been observed in various hypoxic tissue
microenvironments, including hypoxic brain ischemia,”’
suggesting that mast cells may mediate the site-specific hyp-
oxia-induced neovascularization, such as contact lens—induced
superior pannus.*>*’
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In the translational arm of the study, whether pharmaco-
logic inhibition of ocular surface mast cell activation abro-
gates the differences in the suture-induced nasal and
temporal neovascularization was delineated. Following su-
ture placement, corneas were topically treated with 2%
cromolyn, a mast cell stabilizer that primarily prevents mast
cell degranulation through direct membrane stabilization.**
Topical administration of cromolyn effectively inhibits
nonallergic ocular inflammation.”®* The current data show
cromolyn treatment results in no significant difference in
suture-induced neovascularization between the nasal and
temporal side of the cornea, corroborating the observation in
cKit™™*" mice. Additionally, cromolyn treatment resulted in
significantly reduced corneal neovascularization. These
findings suggest that mast cell blockade could be a potential
therapeutic strategy to suppress neovascularization at the
ocular surface and other vascularized organs, regardless of
the site of the insult. Moreover, the current data showing a
strong correlation between nasal mast cell distribution and
neovascularization along with previous reports on increased
mast cell density in promoting tumor angiogenesis suggest
that tissue-specific immunologic niche may determine the
severity of pathologic angiogenesis in different tissues.”**’

Taken together, our data demonstrate that the mast cells
orchestrate site-specific neovascularization at the ocular
surface and that inhibition of mast cell function abrogates
the asymmetrical angiogenic response between the nasal and
temporal portion of the cornea. These findings provide
novel insights into the importance of the spatial distribution
of mast cells in regulating the disproportionate pathologic
growth of blood vessels.
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