
Morphological and Hydrodynamic Correlations
with Increasing Outflow Facility by Rho-Kinase

Inhibitor Y-27632

Haiyan Gong1,2 and Chen-Yuan Charlie Yang1,2

Abstract

Rho-kinase inhibitors affect actomyosin cytoskeletal networks and have been shown to significantly increase
outflow facility and lower intraocular pressure in various animal models and human eyes. This article sum-
marizes common morphological changes in the trabecular meshwork induced by Rho-kinase inhibitors and
specifically compares the morphological and hydrodynamic correlations with increased outflow facility by Rho-
kinase inhibitor, Y-27632, in bovine, monkey, and human eyes under similar experimental conditions. Inter-
species comparison has shown that morphological changes in the juxtacanalicular connective tissue ( JCT) of
these 3 species were different. However, these different morphological changes in the JCT, no matter if it’s
separation between the JCT and inner wall in bovine eyes, or separation between the JCT cells or between the
JCT cells and their matrix in monkey eyes, or even no separation between the inner wall and the JCT but a more
subtle expansion of the JCT in human eyes, appear to correlate with the increased percent change of outflow
facility. More importantly, these different morphological changes all resulted in an increase in effective fil-
tration area, which was positively correlated with increased outflow facility in all 3 species. These results
suggest a link among changes in outflow facility, tissue architecture, and aqueous outflow pattern. Y-27632
increases outflow facility by redistributing aqueous outflow through a looser and larger area in the JCT.

Introduction

Primary open-angle glaucoma (POAG) is a leading
cause of blindness that affects 60.5 million people

worldwide.1 Elevated intraocular pressure (IOP) is a major
risk factor for the development and progression of POAG,
and currently, lowering IOP is the only effective way of
treating glaucoma.2–7 IOP is maintained within a normal
range from a dynamic balance between continuous pro-
duction of aqueous humor by the ciliary epithelium and
drainage through the trabecular and uveoscleral outflow
pathways.8 The trabecular outflow pathway, consisting of
the trabecular meshwork (TM), Schlemm’s canal (SC),
collector channels (CCs), and episcleral veins, is the major
aqueous drainage pathway where *70–90% of aqueous
humor exits.9,10 Although the mechanism behind increased
outflow resistance in POAG remains unclear, the consensus
is that the majority of outflow resistance resides in the TM
outflow pathway proximal to upstream of SC, consisting of
the inner wall endothelium and its underlying juxtacanali-
cular connective tissue ( JCT).11,12 Current glaucoma drugs
lower IOP by decreasing aqueous production (beta-blockers,

carbonic anhydrase inhibitors, alpha-2 agonists, and epi-
nephrine and analogs), increasing uveoscleral outflow
(prostaglandins and alpha-2 agonists), or increasing trabec-
ular outflow through ciliary muscle contraction (cholinergic
agents).13 However, none of these drugs directly target the
trabecular outflow pathway, the considered site of the initial
problem. The lack of drugs specifically targeting the tra-
becular outflow pathway may explain that even with the
availability of multiple drug classes, many patients still fail
to adequately control IOP, resulting in disease progression
and further invasive surgeries to control IOP.14 Thus, there
is a need to develop the next generation of glaucoma drugs
to directly target the TM outflow pathway to control IOP.

The Rho and Rho-associated coiled coil-forming protein
kinase (ROCK) pathway has been studied extensively for
the past decade as a potential target for the treatment of
glaucoma. More recently, several glaucoma drug candidates
that target the Rho/ROCK pathway are undergoing phase I
and phase II clinical trials,15–18 which underscores the im-
portance on understanding the underlying mechanism be-
hind Rho-kinase inhibitors that lower IOP. In the past
several years, Y-27632, a Rho-kinase inhibitor, has been
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studied extensively in both animal and human models in an
attempt to understand its mechanisms of increasing outflow
facility. The purpose of this review was to summarize
common morphological changes in the TM, induced by
Rho-kinase inhibitors, and specifically compare the mor-
phological and hydrodynamic correlations with increased
outflow facility by Rho-kinase inhibitor, Y-27632, in bo-
vine, monkey, and human eyes under similar experimental
conditions.

Effect on Aqueous Outflow Facility and IOP

An overview of the Rho/ROCK pathway reveals that the
activation of the Rho/ROCK pathways results in increased
outflow resistance, thereby decreasing outflow facility and
elevating IOP. Agonists of the Rho/ROCK pathway, such
as endothelin-1,19 transforming growth factor-beta,20 lyso-
phospholipids (lysophosphatidic acid and sphingosine-1-
phosphate),21 and expression of RhoAV14,22 have been
shown to decrease aqueous outflow and/or increase IOP. In
contrast, inhibition of the Rho/ROCK pathways results in
decreased outflow resistance, thereby increasing outflow
facility and lowering IOP. Antagonists of the Rho/ROCK
pathway, such as ROCK inhibitors (Y-27632, Y-39983, HA-
1077, H-1152),23–37 myosin light-chain kinase inhibitor
(ML-9),38 and Lim kinase-2 inhibitor,39 and silencing RhoA
expression,40 have all shown to increase aqueous outflow
and/or decrease IOP in various animal models as well as in
human eyes. A summary of the effect of the Rho-kinase
inhibitors on aqueous outflow facility and IOP is shown in
Table 1.

A popular Rho-kinase inhibitor used in studies of the
trabecular outflow pathway has been Y-27632. Other groups

have demonstrated that perfusion with 50 mM of Y-27632
for a minimum of 60 and 170 min in enucleated porcine41

and monkey42 eyes significantly increased the outflow fa-
cility, respectively. However, their results are difficult to
compare because of the different perfusion pressures as well
as possible different perfusion methods. On the other hand,
Y-27632 in different species under similar experimental
conditions (same concentration and perfusion time), studied
by our group, has shown to have a greater increase in out-
flow facility in bovine and monkey eyes compared to human
eyes.23–25 Human eyes required a longer perfusion time to
achieve the similar percent increase in outflow facility as
observed in nonhuman eyes (Fig. 1).

Morphological Changes Following
Y-27632 Treatment

Morphological changes at the cellular level
under cell culture conditions

TM cells. Studies have shown that TM cells possess
smooth muscle-like properties, which can enable them to relax
and contract and may play a role in regulating the aqueous
outflow.41,43,44 In particular, one study has shown that Y-
27632 can cause TM cell relaxation, disassembly of actin
stress fibers, and focal adhesions,41 which could potentially
lower the aqueous outflow resistance by increasing paracellular
fluid flow or alteration of the pathway through the JCT.

Inner wall endothelial cells of SC. In addition to TM cells,
studies have shown that SC cells treated with Rho-kinase
inhibitors or other cytoskeletal altering agents have a sig-
nificant influence on the cell actin cytoskeleton,41 cortex,45

Table 1. Effect of Rho-Kinase Inhibitors on Aqueous Outflow Facility and Intraocular

Pressure in Various Animal Models and Human Eyes

Rho-kinase inhibitors Outflow facility (C)/IOP Species Method References

Y-27632 [ C Bovine Ex vivo whole globe perfusion 23
[ C Monkey Ex vivo whole globe perfusion 24,42
[ C Human Ex vivo whole globe perfusion 25
[ C Porcine Ex vivo whole globe perfusion 41
[ C Monkey In vivo: intracameral 34
[ C Rabbit In vivo: topical 29
Y IOP Rabbit In vivo: topical, intracameral, intravitreal 29,35
Y IOP Mouse In vivo: topical 27

Y-39983 [ C Rabbit In vivo: topical 26
Y IOP Rabbit In vivo: topical 26
Y IOP Monkey In vivo: topical 26
Y IOP Mouse In vivo: topical 27

Y-39983 (SNJ-1656)a Y IOP Human Phase I clinical, In vivo: topical 28
H-1152P [ C Porcine Ex vivo whole globe perfusion 32

Y IOP Rabbit In vivo: topical 31

H-1152 Y IOP Rat In vivo: topical 33
Fasudil (HA-1077) [ C Rabbit In vivo: topical 36

Y IOP Rabbit In vivo: topical, intracameral, intravitreal 30,36

K-115a Y IOP Human Phase 1/2 clinical, In vivo: topical 16,17
AR-12286a Y IOP Human Phase 2A clinical, In vivo: topical 18
SR-3677 [ C Porcine Ex vivo whole globe perfusion 37
Dominant-negative RhoA [ C Human Anterior segment perfusion 40

All Rho-kinase inhibitors increase outflow facility (C) and decrease intraocular pressure (IOP).
aClinical trial.
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stiffness, and contractility.46 Specifically, Y-27632 resulted
in a decrease in junctional resistance of inner wall endo-
thelial cells of SC from both human41 and monkey42 eyes,
presumably due to the loss of actin stress fibers and a de-
crease in cell stiffness/contractility. Although the mecha-
nism of how cell stiffness and contractility leads to an
increase in outflow facility is still unclear, it has been hy-
pothesized that decreasing cell stiffness and contractility can
decrease outflow resistance by increasing the ability of SC
cells to form giant vacuoles (GVs) and pores.47 However,
further studies are warranted to prove this hypothesis.

Morphological changes in ex vivo whole globe
perfusion model

General morphological changes. Aqueous outflow tissue
that has been treated with ROCK inhibitors often share
common morphological features associated with increased
outflow facility. Such features include the expansion of the
JCT (human25), SC inner wall endothelium and JCT sepa-
ration (bovine23 and monkey24), and distension of the SC

FIG. 1. Comparison of outflow facility in bovine, mon-
key, and human eyes. Percent change in outflow facility in
bovine, monkey, and human eyes after Y-27632 treatment
(50 mM). Human eyes required a longer perfusion time (3 h)
with Y-27632 to achieve a similar percent increase in out-
flow facility as found in bovine eyes when perfused for a
short duration (30 min), whereas this increase was still less
than the level achieved in monkey eyes when perfused for
the same duration (30 min) with Y-27632 (from Yang
et al.25).

FIG. 2. Light microscopic analysis in bovine and monkey eyes. (A) An image from a control bovine eye, no separation
was found between the inner wall of the aqueous plexus (AP) and juxtacanalicular connective tissue ( JCT). (B) An image
from a Y-27632-treated bovine eye, separation was found between the inner wall of the AP and JCT (double headed
arrows). (C) Percent separation length (PSL) in bovine eyes was significantly increased in Y-27632- treated eyes compared
to control eyes. (D) An image from a control monkey eye, the inner wall (IW) of Schlemm’s canal (SC) appeared in contact
with the underlying JCT matrix. (E) An image from a Y-27632-treated monkey eye, separation was found between the inner
wall of SC and JCT (double headed arrows). (F) PSL in the JCT region was significantly increased in Y-27632-treated eyes
compared to control eyes. TM, trabecular meshwork. (A–C) from Lu et al.23; (D–F) from Lu et al.24

EFFECT OF Y-27632 ON TRABECULAR MESHWORK 145



inner wall endothelium (porcine41). These morphological
observations are likely due to cell relaxation and disas-
sembly of both actin stress fibers and focal adhesions.41

Comparison of the morphological changes associated with in-

creased outflow facility with Y-27632 treatment in bovine, monkey

and human eyes. Our group has studied the morphological
changes associated with increased outflow facility after
Y-27632 treatment in bovine, monkey, and human eyes under
similar experimental conditions.23–25 We found that, in both
bovine and monkey eyes, light microscopy reveals a similar
separation between the inner wall and JCT, and this sepa-
ration showed a positive correlation with increased outflow
facility23,24 (Fig. 2). However, upon closer inspection at the
electron microscopic level, bovine eyes displayed a sepa-
ration between the basal lamina of the inner wall endothelial
cells and the extracellular matrix of the JCT (matrix–matrix
separation), whereas monkey eyes revealed a separation be-
tween the JCT cells (cell–cell separation) or between the JCT
cells and their matrix (cell–matrix separation) (Fig. 3). These
similar morphological differences between bovine (matrix–
matrix separation)48,49 and monkey (cell–cell and cell–matrix
separations)24 eyes were also reported following the washout

effect (a perfusion volume-dependent phenomenon whereby
outflow facility progressively increases during prolonged
perfusion in nonhuman eyes12), and similar cell–cell separa-
tion in the JCT was also observed in monkey eyes after
treatment with latrunculin-B, which disrupts microfilament
organization of the cells.50 These results suggest that monkey
eyes may have a stronger connection between the basal
lamina of the inner wall cells and the JCT than that between
the JCT cells and between the JCT cells and their matrix.

Unlike the findings in bovine and monkey eyes, perfusion
of human eyes with Y-27632 for the same time (30 min) or
longer (3 h) showed no obvious separation between the inner
wall and the JCT under light microscopy (Fig. 4). Interest-
ingly, using a detailed imaging analysis, a more subtle ex-
pansion of the JCT region (2mm increase in JCT thickness)
was observed in human eyes25 (Figs. 5 and 6). Despite
this difference in morphological alterations, a positive
correlation was found between the JCT thickness and in-
creased outflow facility in human eyes, which was similar to
the positive correlation between percent separation length
and increased outflow facility in bovine and monkey eyes
(Fig. 7). These results suggested that anatomical differ-
ences among species may affect the extent of changes in

FIG. 3. Electron microscopic analysis in bovine and monkey eyes. (A) An image from the inner wall and JCT region of a
control bovine eye, the connection between the inner wall endothelial cells and underlying matrix of the JCT was main-
tained. (B) An image from the inner wall and JCT region of a Y-27632-treated bovine eye, separation between the basal
lamina of the inner wall endothelium and underlying extracellular matrix of JCT was seen (double headed arrows). (C) An
image from the inner wall and JCT region of a control monkey eye, the inner wall of SC appeared attached to the underlying
JCT structures in most regions. Giant vacuoles (V) were seen along the inner wall of SC. Microspheres (arrows) were
usually seen in the open spaces of the JCT region. (D) An image from the inner wall and JCT region of a Y-27632-treated
monkey eye, the inner wall appeared distended to SC. The JCT appeared loose and disorganized. Significant separations
between the inner wall and JCT were found (double headed arrows). The separation was mainly between JCT cells and
between the JCT cells and their extracellular matrix. In separated areas, the connections between JCT cells were lost and
less extracellular matrix was seen. (A, B) from Lu et al.23; (C, D) from Lu et al.24

146 GONG AND YANG



morphology and outflow facility, which is consistent with
previous reports that human eyes do not exhibit the washout
effect49,51 or inner wall/JCT separation following prolonged
perfusion.49 The morphological findings associated with an
increase in outflow facility after Y-27632 treatment support
the ‘‘funneling’’ model.11 This hypothesis states that aque-
ous humor flowing through the JCT must cross through the
pores of the inner wall endothelium of SC, where aqueous
outflow resistance decreases with an increase in available
area for flow and that the bulk of resistance is generated
within the inner wall endothelium of the SC and JCT region.
Therefore, Y-27632 could greatly attenuate the outflow re-
sistance in the inner wall and JCT region by affecting the
JCT/SC connectivity and increasing the thickness of the JCT
through relaxing the inner wall and JCT cells as discussed
above. However, the mechanism behind the changes in the
outflow resistance as a result of Rho-kinase inhibitor treat-
ment is likely not only due to JCT/SC connectivity and JCT
geometrical changes, but the inner wall pore density/size
may also play a role according to the funneling model,
which is discussed further in the next section.

Effect on pores and GVs. After traversing through the TM,
the aqueous humor encounters the inner wall endothelium of
SC, a confluent layer of cells lying upon a discontinuous
basement membrane. The endothelium of SC forms 2 types
of pores: intracellular pores and paracellular pores.52 Aqu-
eous humor is presumed to enter SC through these pores. To
date, only one study has demonstrated an increase in num-
ber and size of paracellular pores after perfusing enucle-
ated human eyes with a cytoskeletal disrupting agent,
latrunculin-B.53 Based on this study, one could infer that an
increase in number and size of paracellular pores may also
play a role in increased outflow facility by Rho-kinase

FIG. 4. Light microscopic
analysis in human eyes. JCT
expansion and compact re-
gions were observed in both
long-duration Y-27632-treated
eyes and its control groups.
SC, Schlemm’s canal (from
Yang et al.25).

FIG. 5. Morphological analysis of JCT thickness in hu-
man eyes. (A) Morphological analysis of JCT. Red line
represents the JCT area, and the green line represents the
length of JCT. The JCT area was converted to binary image
(below) to obtain the percent JCT empty space. The average
JCT thickness (SJCT area/SJCT length) and the percent
JCT optically empty space (SJCT optically empty space/
SJCT area) of each eye were calculated. (B) JCT thickness.
A significant increase in average JCT thickness was found
in long-duration Y-27632 group compared to its control
(*P < 0.01) (from Yang et al.25).
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inhibitors. On the other hand, the same group did not ob-
serve differences in paracellular pore density after perfusion
with sphingosine-1-phosphate (S1P), an agonist of the Rho/
ROCK pathway.54 Therefore, whether drugs that target the
Rho/ROCK pathway affect pore formation remains unclear.

Another feature of the endothelial lining cells of SC is the
formation of GVs. GVs are pressure-sensitive structures
caused by the pressure drop across the inner wall endothe-
lium of SC.55 When cells are attenuated and the cytoplasm
becomes thin, intracellular pores are more likely to form and
are often associated with GVs. An increase in GV density
was reported near the CC ostia, where preferential flow
exists.56 Conflicting reports regarding increased GV for-
mations after Rho-kinase inhibitors have made it difficult to
associate these changes with higher aqueous outflow facility.

There has been evidence that there is an increase in GV
number compared to controls in Y-27632-treated enucleated
porcine,41 bovine,23 and monkey24,42 eyes; however, there is
also evidence that no increase in GV numbers exist in hu-
man eyes after Y-27632 treatment.25 Conversely, agonists
of Rho/ROCK pathway, lysophosphatidic acid or S1P,
perfused in enucleated porcine eyes showed an increase in

FIG. 6. JCT thickness in human eyes. (A–C) An increased
JCT thickness (double headed arrows) was found in the
high-tracer regions (A) compared to the low-tracer regions
(B) in both Y-27632-treated and control human eyes
(*P < 0.05) (C) (from Yang et al.25).

FIG. 7. Correlation between changes in the JCT and
outflow facility. In both bovine and monkey eyes, a signif-
icant positive correlation was found between percent sepa-
ration length (PSL) and change in outflow facility (with
respect to baseline). In human eyes, a significant positive
correlation was found between loose JCT (L-JCT) thickness
and change in outflow facility (with respect to baseline).
(Bovine data from Lu et al.23; monkey data from Lu et al.24;
and human data from Yang et al.25)
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GV numbers,21 whereas human eyes perfused with S1P
showed no difference compared to its control.54

Two potential mechanisms can be used to explain the
conflicting findings regarding GVs: (1) modulation of the
aqueous outflow resistance at the JCT/SC region affects the
pressure drop across SC; (2) direct attenuation of SC endo-
thelial cell stiffness and contractility. The first mechanism
pertains to the modulation of morphology of the TM by ex-
panding the JCT/TM, causing a more uniform flow and lower
outflow resistance, according to the ‘‘funneling’’ model,11,48

and resulting in more GV collapse and therefore more diffi-
culty detecting them.53 The second possible mechanism re-
lates to the direct attenuation of the SC cell stiffness and
contractility and potentially increase GV formation.47 How-
ever, whether Y-27632 has effects on the inner wall GV
formation and pore density/size remains to be determined.

Effect on Effective Filtration Area

Aqueous outflow is segmental in normal eyes

Aqueous humor outflow through the trabecular outflow
pathway has been reported to be segmental or circumferen-
tially nonuniform through studies observing the distribution of
pigment in the TM57 and tracer perfused into the anterior

chamber.23,24,57–65 These results suggest that at any given time,
only a fraction of the outflow pathways are actively involved in
aqueous humor drainage. This active area is termed the ef-
fective filtration area (EFA), which has been quantified by our
group through the percent effective filtration length [PEFL =
(length of the inner wall exhibiting tracer labeling/total length
of inner wall) · 100%]. This can serve as a one-dimensional
measurement of the EFA where the fluorescent tracers reached
the inner wall of the SC (Fig. 8). A greater concentration of
tracer was observed in the TM adjacent to CC ostia, but not all
the CC ostia are active at a given time.25 Additionally, seg-
mental outflow has also been reported in mouse,66 porcine,67

bovine,23,59 monkey,24 and human eyes.57,67,68 The implication
of segmental flow is significant because it confers the existence
of circumferential variations of the TM structure, meaning that
cells/tissues may respond to drugs at varying magnitudes, de-
pending on the amount of flow (and therefore, amount of the
drug) through that region of the TM. This effect raises some
doubt about the precision of unbiased random sampling of the
TM to study morphological changes.

EFA decreases with increasing IOP and in POAG

EFA was found to reduce with acute elevation of IOP in
bovine eyes. Outflow patterns in the JCT and inner wall

FIG. 8. Confocal microscopy and percent effective filtration length (PEFL). (A, B) PEFL = FL/TL. Green line represents
tracer-decorated filtration length (FL) and white line represents total length (TL) of SC. The tracer distribution was shown
by the pink color. After Y-27632 treatment, tracer distribution was more uniform throughout the TM with extensive labeling
along the IW of SC in human long-term groups compared to the controls. (C) Percent EFL in bovine,23 monkey,24 and
human25 eyes after Y-27632 treatment. No change in EFL was found between short-duration Y-27632 treatment and its
controls in human eyes. An increase with respect to its controls in EFA after long duration of Y-27632 perfusion in human
eyes is smaller compared to short-duration Y-27632 treatment in both bovine and monkey eyes. (A–C) from Yang et al.25
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transitioned from less segmental (more uniform) patterns at
normal IOP (7 mmHg in enucleated eyes) to an increased
segmental pattern at higher IOP (15–45 mmHg).59 This de-
crease in EFA is associated with decreased outflow facility
and is reversible when pressure is reduced from a high level
to a normal level.69 A decrease in EFA was also reported in
chronic elevation of IOP in the laser-induced monkey
glaucoma model,70 with a lesser amount or no tracer was
found in the areas of the TM where they had received laser
injury, including the CC ostia region. Moreover, active
outflow was found to be shifted away from areas with laser
injury to areas without it. Significant reduction of EFA was
also reported in POAG eyes compared to normal eyes in a
tracer study (Cha ED, et al: Annual meeting of Association
for Research in Vision and Ophthalmology (ARVO), Invest.

Ophthalmol. Vis. Sci., 2013; 54:E-Abstract 2291). In addi-
tion, an inverse correlation between EFA and IOP was re-
cently documented in an ocular hypotensive mouse model.66

Collectively, these results suggest that the EFA is a valuable
method of measuring outflow resistance and the effects of
changes in IOP in humans and a number of different species.

EFA increases with Y-27632 treatment in bovine,
monkey, and human eyes

In addition to the different morphological changes that
were found associated with increased outflow facility in
bovine,23,24 monkey,24 and human eyes25 as described
above, an increase in EFA was also found in all these 3
species following the Y-27632 treatment compared to their
normal controls (Fig. 8). A positive correlation was found
between outflow facility and EFA in all 3 species (Fig. 9).
Similar to outflow facility, the magnitude of the increase in
EFA varies among the species, where human eyes take a
significantly longer time to observe a similar magnitude of
change in outflow facility and EFA compared to bovine and

FIG. 9. Correlation between the PEFL and outflow facil-
ity. A significant positive correlation was found between
PEFL and change in outflow facility (with respect to base-
line) in bovine, monkey, and human eyes with and without
Y-27632 treatment. (Bovine data from Lu et al.23; monkey
data from Lu et al.24; and human data from Yang et al.25)

FIG. 10. TM thickness in high- and low-tracer regions of
human eyes. (A–C) An increased TM thickness (double
headed arrows) was found in the high-tracer regions (A)
compared to the low-tracer regions (B) in both Y-27632-
treated and control eyes (C). (A–C) from Yang et al.25
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monkey eyes (Fig. 8), presumably due to anatomical differ-
ences between species. It is also important to note that in
these studies, an increase in outflow facility was shown to
strongly correlate with an increase in EFA, regardless of the
species or drug perfusion time (Fig. 9). Additionally, high
tracer regions were also found to associate with an increase in
TM thickness (innermost uveoscleral beam to the inner wall
endothelium) in human eyes25 (Fig. 10). These results suggest
that active flow area can be used as a guiding tool to accu-
rately assess morphological changes in the TM and their
correlation with the changes in outflow facility and may also
be used to study the effect of other drugs on the aqueous
outflow pathway. One caveat of the studies involving the
Rho/ROCK pathway is that none of its activators have
studied whether EFA decreases with increased outflow re-
sistance, presenting a void that needs to be filled in the future.

Summary

In summary, Rho-kinase inhibitors significantly increase
outflow facility and IOP in various animal models and hu-
man eyes. The morphological changes in the TM associated
with increased outflow facility include separation between
the JCT and inner wall found in bovine eyes, separation
between the JCT cells and between the JCT cells and their
matrix found in monkey eyes, and an increased expansion in
the TM and JCT in human eyes. Despite the different
morphological changes in the JCT across these species, they
all appear to correlate with percent changes of increased
outflow facility. More importantly, these different morpho-
logical changes all resulted in an increase in EFA, which
was positively correlated with an increase in outflow facility
in all 3 species. These results suggest a link among changes
in outflow facility, tissue architecture, and aqueous outflow
pattern. With all these aqueous outflow-related changes
considered, it is likely that Rho-kinase inhibitor Y-27632
increases outflow facility and thus lowers the IOP by re-
distributing aqueous outflow through a looser and larger
area in the JCT. Whether the changes in the pore density/
size of the inner wall also play a role in the increased out-
flow facility and EFA by Y-27632 remains to be determined.
To date, all studies of the effect of Y-27632 on outflow
facility and IOP have been performed in normal animal
models and human eyes, and how its effect on altered
structure of the trabecular outflow pathway in POAG eyes is
warranted to be explored.
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