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PURPOSE. Polypoidal choroidal vasculopathy (PCV) is characterized by a branching vascular
network (BVN) of choroid that terminates in polypoidal dilations. We have previously
reported the generation of the first PCV model by transgenically expressing human HTRA1
(hHTRA1þ), a multifunctional serine protease, in mouse RPE. The purpose of this study was
to perform a comprehensive examination of the PCV phenotypes (e.g., lesion type and
distribution) of hHTRA1þ mice by a variety of in vivo imaging techniques.
METHODS. We generated improved hHTRA1þ mice with a more consistent phenotype.
Transgenic mice were examined by indocyanine green angiography (ICGA), fluorescein
angiography, funduscopy, and spectral-domain optical coherence tomography. In particular,
we performed ICGA by tail vein injection of ICG to obtain high-quality ICGA comparable to
human studies in terms of the three phases (early, middle, and late) of angiography.
RESULTS. The polyps can be detected in the early ‘‘fill-in’’ phase of ICGA, and most lesions
become visible in the middle phase and are more distinct in the late phase with the fading of
surrounding vessels. In addition to the two key features of PCV (polypoidal dilations and
BVNs), hHTRA1þ mice exhibit other features of PCV (i.e., late geographic hyperfluorescence,
pigment epithelial detachment, and hyperfluorescent plaque). Polypoidal lesions appear as
reddish orange nodules on funduscopy.
CONCLUSIONS. Transgenic hHTRA1þ mice exhibit a rich spectrum of ‘‘clinical’’ features that
closely mimic human PCV. This animal model will serve as an invaluable tool for future
mechanistic and translational studies of PCV and other forms of choroidal vasculopathies.
Keywords: polypoidal choroidal vasculopathy, HTRA1, indocyanine green angiography, late
geographic hyperfluorescence, pigment epithelial detachment

P

olypoidal choroidal vasculopathy (PCV) is characterized by
a network of branching vessels with terminal polypoidal
dilations in the choroidal vasculature.1,2 Indocyanine green
angiography (ICGA) is used for the diagnosis of PCV when
routine ophthalmoscopic examination reveals serosanguineous
maculopathy, visible reddish orange subretinal nodules, spontaneous massive subretinal hemorrhage, and hemorrhagic
pigment epithelial detachment (PED).1–5 In addition, other
clinical markers such as late geographic hyperfluorescence
(LGH)6–8 and hyperfluorescent plaque7,9,10 have been visualized in PCV eyes. Polypoidal choroidal vasculopathy is
frequently associated with recurrent serosanguineous detachments of RPE and retina, with leakage and bleeding from the
polypoidal components.1,11,12 It is found in 22% to 55% of
Asians with neovascular AMD11,13 and in almost every African
American with neovascular AMD.1 In Caucasians, PCV is
present in 4% to 10% of AMD cases10,13 and in approximately
85% of patients with hemorrhagic or exudative PED.10
Polypoidal choroidal vasculopathy is considered a variant of
occult-type choroidal neovascularization (CNV) (or type 1
neovascularization),1,3 in which the abnormal vessels are
located in the sub-RPE space. The etiology and pathogenesis
of PCV are not well understood. Moreover, current anti-VEGF

therapy is not as effective in treating PCV as with classic CNV
(or type 2 neovascularization).14–18 A well-characterized animal
model of PCV will service as an invaluable tool for future
mechanistic and translational studies of this disease.
We recently reported the generation of the first PCV model
by transgenically expressing human HTRA1 (hHTRA1þ), a
multifunctional serine protease, in mouse RPE.19 We demonstrated that increased HTRA1 induced characteristic features of
PCV, including branching networks of choroidal vessels and
polypoidal lesions. Ultrastructural study revealed degeneration
of both the elastic lamina and tunica media of choroidal vessels,
as well as the degradation of the elastic lamina of Bruch’s
membrane in hHTRA1þ mice.
In this work, we generated an improved transgenic HTRA1
mouse model Tg44 with more consistent PCV phenotypes. We
performed a comprehensive characterization of the PCV
phenotypes (e.g., lesion type and distribution) of hHTRA1þ
mice by ICGA, fluorescein angiography (FA), funduscopy, and
spectral-domain optical coherence tomography (SD-OCT). Our
study showed that hHTRA1þ mice exhibit not only the two key
features of PCV (polypoidal dilations and branching vascular
networks [BVNs]) but also additional features of PCV (e.g.,
LGH, PED, and hyperfluorescent plaque).
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Purified full-length (His)6-tagged human HTRA1 protein was
purchased from Pierce Biotechnology (Rockford, IL, USA). Eye
tissues from human donors (age range, 50–73 years) without
AMD history were obtained from Utah Lions Eye Bank (Salt
Lake City, UT, USA).

ICGA, and SD-OCT were performed with an Heidelberg Retina
Angiograph (HRA)-OCT device (Spectralis) from Heidelberg
Engineering (Heidelberg, Germany). Indocyanine green (2 mg/
kg; Pfaltz & Bauer, Waterbury, CT, USA) or fluorescein sodium
(AK-FLUOR, 10 mg/kg; Akorn, Inc., Lake Forest, IL, USA) were
delivered into mice by tail vein injection. Immediately after
injection, time-course ICGA or FA was recorded. Indocyanine
green and fluorescein sodium were injected either individually
or together. For SD-OCT, mice were placed on a custom-made
table. The OCT sessions were performed at 308 field of view
using the high-resolution mode (signal quality, ‡24 dB) with
scan speed of 40,000 A-scans per second. The image scaling x
and z were 1.10 lm per pixel and 3.87 lm per pixel,
respectively. The optimal focus depth was approximately 47
diopters. Axial resolution was 7 lm optical and 3.5 lm digital.
We have found that mouse OCT scans in black on white
(reflective layers look black) provide better contrast for retinal,
RPE, and choroidal layers than in white on black. Accordingly,
we exported all OCT images in black on white. We named the
various reflective bands according to published mouse OCT
studies21,22 comparing retinal histology with SD-OCT in various
mouse models of retinal degeneration. Angiography, funduscopy, and SD-OCT data were exported as 8-bit grayscale image
files and were processed with Photoshop 7 (Adobe Systems,
San Jose, CA, USA).

Animals

Statistical Analysis

Transgenic hHTRA1þ Tg44 mice were generated using a similar
strategy as in our previous work19 except that a cytomegalovirus enhancer was not included and a woodchuck posttranscriptional regulatory element (WPRE) was inserted before the
bovine growth hormone poly(A) signal. The Tg44 mice were
generated in the C57Bl/6 3 CBA background and were crossed
eight times with CD1 mice (Charles River Laboratories,
Hollister, CA, USA), although we started to analyze phenotypes
from the fourth generation. Animal experiments were conducted according to protocols approved by the Institutional
Animal Care and Use Committee and were performed in
accordance with the ARVO Statement for the Use of Animals in
Ophthalmic and Vision Research.

Statistics in the Table were calculated by the v2 test and
elsewhere by Student’s t-test. P < 0.05 was considered
statistically significant.

TABLE. Distribution of Angiographic Features in 124 Tg44 Mice (65
Males and 59 Females) Based on IV-ICGA
Variable

Male

Female

Overall

Male–Female
Ratio

P
Value

Polyps
BVNs
LGHs
Plaques
PEDs
Single polyp
Cluster polyps
String polyps

100.0
100.0
43.1
15.4
21.5
100.0
56.9
63.1

100.0
100.0
25.4
6.8
8.5
100.0
45.8
64.4

100.0
100.0
34.7
11.3
15.3
100.0
51.6
63.7

1.00
1.00
1.69
2.27
2.54
1.00
1.24
0.98

...
...
0.039
0.131
0.044
...
0.214
0.878

Data are expressed as percentages unless otherwise indicated.

METHODS
Reagent

Western Blot and Immunohistochemistry
Western blot and immunohistochemistry were performed as
described previously.19 A monoclonal antibody, anti-human
HTRA1 (MAB2916, 1:1000; R&D Systems, Minneapolis, MN
USA), was used for Western blot experiments. The same antihuman HTRA1 antibody (1:100) and a rabbit anti-bovine RPE65
antibody (1:100)20 were used for immunohistochemistry. For
protein quantification, gel images were captured, and the pixel
value of each protein band was obtained in a FluorChem
Western Blot Imaging Station with accompanying image
analysis software (ProteinSimple, Santa Clara, CA, USA). The
pixel value in arbitrary units was plotted against the amount of
recombinant HTRA1 protein to construct a standard curve,
which was then used to extrapolate the amount of human
HTRA1 in human and mouse RPE samples.

Angiography, Funduscopy, and SD-OCT
For all in vivo imaging, mice were anesthetized by intraperitoneal (IP) injection of a combination of ketamine (65–100 mg/
kg), xylazine (10–20 mg/kg), and acepromazine (1–3 mg/kg).
Pupils were dilated with 1% tropicamide (Bausch & Lomb,
Incorporated, Rochester, NY, USA). Funduscopic examinations
were performed with Micron III from Phoenix Research
Laboratories (San Ramon, CA, USA). Fluorescein angiography,
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RESULTS
Expression of Human HTRA1 in Mouse RPE
We generated two mouse lines (hHTRA1þ Tg73 and Tg44)
overexpressing human HTRA1 in mouse RPE. The phenotype
of Tg73 has been extensively characterized and described in
our previous publication.19 Both mouse lines exhibit similar
PCV phenotypes. We used the Tg44 line in this study because
it has a more consistent phenotype. The Tg44 transgene was
driven by the RPE-specific human vitelliform macular dystrophy 2 promoter.23 The absolute levels of human HTRA1 in
transgenic hHTRA1þ and normal human (age range, 50–60
years) RPE were measured by Western blot with a monoclonal
antibody (anti-human HTRA1) that recognizes human but not
mouse HTRA1. By comparison with purified (His)6-tagged
recombinant human HTRA1 standards, the mean (SEM) human
HTRA1 level was determined to be 1.35 (0.03) ng per 10 lg
lysate in hHTRA1þ RPE, which is approximately 3.1 times that
of human RPE (0.43 [0.02] ng per 10 lg lysate) (Figs. 1A–C).
Thus, Tg44 has a slightly lower expression level of human
HTRA1 (1.46 times) compared with the previous Tg73 line
(1.97 ng per 10 lg lysate).19 Similar to Tg73, HTRA1 was
expressed at the basal side (Fig. 1D, white arrows at the
bottom right) of RPE (in red, labeled by an antibody against an
RPE marker protein [RPE65]20), Bruch’s membrane (white
arrowheads), and choroid (yellow arrows) of hHTRA1þ mice,
suggesting that transgenic HTRA1 was secreted from the basal
RPE toward the Bruch’s membrane and choroid.

Characterization of PCV Lesion Types by TimeCourse Intravenous ICGA
Transgenic mice were bred into either C57BL/6 or CD1
backgrounds. The albino CD1 background was selected to
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FIGURE 1. Expression of human HTRA1 in mouse RPE. (A) Western blot analysis of human HTRA1 expression in RPE and choroid of Tg44 mice.
The Western blot shows the relative levels of human HTRA1 signal from 4 lg RPE and choroid lysate of Tg44 mice (n ¼ 3) and 15 lg lysate of human
RPE (n ¼ 3). (His)6-tagged recombinant human HTRA1 protein (approximately 52 kDa) was used as the standard (in nanograms). The myc–(His)6tagged transgenic HTRA1, (His)6-tagged recombinant HTRA1, and native HTRA1 (from human RPE and choroid) ran at 55, 52, and 50 kDa,
respectively. (B) The pixel values of the recombinant protein bands in (A) in arbitrary units (AU) were plotted against the protein amounts to
construct a standard curve. The expression levels of human HTRA1 in Tg44 mice and human RPE were determined according to their AU and the
standard curve. (C) Comparison of human HTRA1 protein levels in Tg44 mice and human RPE (n ¼ 3). Data are expressed as means (SEMs). ***P <
0.001. (D) Retinal sections from WT and Tg44 mice immunostained with a mouse anti-human HTRA1 antibody (green) or the isotype control mouse
IgG2b together with a rabbit anti-bovine RPE65 antibody (red).20 Nuclei were stained with 4 0 ,6-diamidino-2-phenylindole (DAPI; blue). Transgenic
HTRA1 was detected at the basal side of RPE (white arrows), Bruch’s membrane (white arrowheads), and choroid (yellow arrows) of hHTRA1þ
mice. BM, Bruch’s membrane; Cho, choroid; ROS, rod outer segment. Scale bar: 10 lm.

Downloaded from iovs.arvojournals.org on 03/07/2021

Angiographic Features of HTRA1 Transgenic Mice

IOVS j June 2014 j Vol. 55 j No. 6 j 3845

FIGURE 2. Angiographic features of Tg44 mice on time-course IV-ICGA. The early, middle, and late phases of ICGA were recorded for WT control
(A) and Tg44 mice (B–E). The Tg44 mice developed a variety of phenotypes related to PCV, polyp dilations ([B, C], blue arrows), BVNs ([B–D], red
circles on the left), LGHs ([C, D], red circles), and hyperfluorescent plaques ([E], red circle).

facilitate ICGA imaging.24,25 The phenotypes were broadly
similar in the two genetic backgrounds. We examined 131
Tg44 mice (71 males and 60 females; age range, 1–14 months)
and 55 wild-type (WT) littermate controls (30 males and 25
females) using ICGA, FA, SD-OCT, and funduscopy.
Indocyanine green angiography is the recommended
method for diagnosing PCV in the clinic due to its capability
to image the posterior choroidal vasculature.4 Previously, we
performed ICGA on the Tg73 mice by delivering ICG via IP
injection (IP-ICGA).19 However, we found that the time course
was highly variable from mouse to mouse, likely due to the
variable absorption of the ICG dye from the body cavity in the
abdomen.25 This makes it difficult to obtain the early, middle,
and late phases of ICGA that are comparable with human
studies performed by intravenous (IV) injection (i.e., IV-ICGA).
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Because the angiographic features of the three phases of IVICGA are very useful for characterizing different types of
choroidal lesions in animal models, we switched to IV-ICGA via
tail vein injection in this study.
Out of 131 Tg44 mice, 124 (94.7%) showed characteristic
features of PCV, including a BVN and terminal polypoidal
dilations (polyps), with the age at onset varying between 4 and
5 weeks. By using IV-ICGA, we studied the PCV lesion types
and their distribution in these 124 PCVþ mice (Table; Fig. 2).
Branching vascular networks (Figs. 2B–D, red circles on the
left) and polyps (Figs. 2B, 2C, blue arrows) begin to appear
approximately 1 minute after ICG injection in the early phase
(0–4 minutes) and become more distinct in the middle phase
(6–15 minutes) and late phase (18–22 minutes) with the fading
of the choroidal vasculature. More lesions started to appear in
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males to females, P ¼ 0.039) and PED (2.5 ratio of males to
females, P ¼ 0.044) than females (Table). Although males also
have a higher incidence of plaques (2.3 ratio of males to
females) and cluster polyps (1.2 ratio of males to females), the
differences were not significant. We have measured the
progression of lesion numbers during a 10-month period (age
range, 1–10 months) (Fig. 3). Lesion numbers per eye
increased over time for both small lesions (100 lm) and
large lesions (>100 lm). It is interesting that the numbers of
both small lesions and large lesions increased approximately
three times during 10 months (P < 0.001).

Characterization of Tg44 Mice by Funduscopy, SDOCT, and FA

FIGURE 3. The PCV lesion numbers increased during a 10-month
period in Tg44 mice. The numbers of small (100 lm) and large (>100
lm) lesions per eye were counted at age 1 (n ¼ 40), 2 (n ¼ 50), 3 (n ¼
76), 4 (n ¼ 46), 5 (n ¼ 36), and 10 (n ¼ 41) months. Data are expressed
as means (SEMs).

the middle phase (black arrows). In the late phase (18–22
minutes), polyps began to fade with the disappearance of
choroidal vessels. A previous clinical study26 in human patients
has classified PCV lesions into the three groups of single,
cluster (more than two polyps in a group), and string (three or
more polyps in a line). We found that the single polyp is the
most common type of PCV lesion in PCVþ Tg44 mice (100.0%),
followed by the string (63.7%) and cluster (51.6%) polyps. The
cluster polyps were associated with increased frequency of
hemorrhage and high risk of severe visual loss in human PCV
patients.27
In addition to BVNs and polyps, 34.7% of PCVþ Tg44 mice
also exhibited LGH (Table; Figs. 2C, 2D, red circles), which is
frequently associated with PCV in human patients.6,7 These
hyperfluorescent lesions start to appear in the middle phase
and exhibit a clearly demarcated geographic margin in the late
phase of ICGA. Figure 2D shows an example of delayed filling
of ICG with pooling of the dye, which becomes strongly
hyperfluorescent in the middle phase and retains its hyperfluorescence in the late phase. The LGHs are associated with a
BVN, which shows up in the early phase (Fig. 2D, red circle on
the left). Polyps were also frequently observed in LGHs (two
polyps in Fig. 2C, indicated by blue arrows, and multiple
polyps in Fig. 2D). A low percentage of Tg44 mice (11.3%)
demonstrates hyperfluorescent plaque on ICGA (Fig. 2E, red
circle). In comparison to LGH, the plaques have fuzzier and
blunt margins, as well as weak fluorescence, on ICGA.7 The
lower incidence of plaques in Tg44 mice is consistent with the
lower incidence of plaques in human PCV but the higher
incidence in exudative AMD.7
Pigment epithelial detachment was detected in the lesion
area in 15.3% of PCVþ mice. The PEDs can be seen on SD-OCT
(see Fig. 5C below, red bracket in the middle and magnified at
the bottom). The PCV lesion size varies from approximately 50
lm to approximately 700 lm. The largest linear dimensions of
LGH, plaque, and PED are 690, 610, and 850 lm, respectively.
None of the above features (polyps, BVNs, LGHs, PEDs, and
plaques) were observed in WT littermates. The incidence of
PCV is higher in males than females among Asians (71% male),
while the opposite is true for Europeans (75% female).1 We
observed no such sex difference in Tg44 mice with PCV
phenotypes (65 males and 59 females). However, male Tg44
mice have more severe phenotypes such as LGH (1.7 ratio of
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The polypoidal lesions in human PCV often appear as reddish
orange nodules on color fundus images. Indeed, we observed
such nodules in Tg44 mice corresponding to lesion positions
(Fig. 4B, white arrowheads). A cluster of polypoidal lesions,
which faded at the late phase of ICGA, appears on the fundus
as a cluster of reddish orange nodules (Fig. 4C, red box).
Hemorrhagic (Fig. 4B, white stars) and serous (Fig. 4C, white
asterisks) PEDs, RPE degeneration (Fig. 4C, yellow arrow), and
yellowish hard exudates were observed near the lesion site
(Fig. 4B, green arrow).
We used SD-OCT to examine the tomographic features of
cluster-type polypoidal dilations and a PED (Fig. 5). The middle
polyp of a cluster causes an elevation and detachment in RPE
(Fig. 5B, red arrow and bracket). Retinal pigment epithelium
degenerates between the middle and right polyps (blue
bracket). In Figure 5C, a PED (red bracket in the middle and
magnified at the bottom) was detected in a PCV lesion on ICGA
(red arrow). In contrast, RPE, choroidal, and retinal layers were
normal in the WT control (Fig. 5A).
The ICGA lesions are often not visible on FA, suggesting that
they are located in choroid or RPE. Figure 6 shows a case study
for a 4-month-old Tg44 mouse using ICGA, FA, funduscopy, and
SD-OCT. Numerous small lesions and one large LGH lesion are
visible on ICGA but not on FA. The large LGH lesion is also
visible on funduscopy as reddish orange nodules (red box).
Spectral-domain optical coherence tomography localized the
lesion in choroid, which is indicated by the dense choroidal
hyperreflective structure between the yellow arrow and the
right blue arrow (Fig. 6, two blue arrows indicate the margin of
the lesion, and the yellow arrow indicates the notch of the
lesion). One polyp located on the right border of the LGH
(purple arrow) invades into the sub-RPE space (red bracket on
OCT, purple arrow), which is similar to OCT findings in human
PCV.28

DISCUSSION
We have examined a total of 131 Tg44 mice (71 males and 60
females). We found that the two key features of PCV
(polypoidal dilations and BVNs) were present in 124 Tg44
mice by IV-ICGA. On funduscopy, polypoidal lesions appeared
as reddish orange nodules. Spectral-domain optical coherence
tomography localized the lesions in choroid, while round
protrusions of RPE could be detected, which is consistent with
polypoidal lesions. These phenotypes share remarkable similarities to the well-established clinical features of human PCV.1
The Tg44 mice also exhibited additional features that are
present in PCV and wet-type AMD (e.g., LGH, plaque, and
PED). Currently, no other animal models exist with all these
phenotypes. This rich spectrum of phenotypes makes the
hHTRA1þ mice an ideal animal model for a wide range of
studies (e.g., drug screening). It is intriguing that male Tg44
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FIGURE 4. Funduscopic features of PCV lesions. Funduscopic examination was performed in WT control and Tg44 mice. In Tg44 mice, reddish
orange nodules, which correspond to PCV lesion structures, are indicated ([B], white arrowhead; [C], red box). Hemorrhagic ([B], white stars) and
serous ([C], white asterisks) PEDs, RPE degeneration ([C], yellow arrow), and yellowish hard exudates were observed near the lesion site ([B],
green arrow).

mice exhibit more severe types of lesions (e.g., LGH and PED)
than females. This is reminiscent of the higher incidence of
PCV in males than females among Asians, although the
opposite is true for Europeans.1 One possible explanation is
that estrogen has a role in the maintenance of normal
extracellular matrix turnover in the eye.29
As shown in our previous work,19 the most parsimonious
explanation for the development of PCV in our model is that it is
initiated by HTRA1-mediated degradation of extracellular matrix
proteins in the RPE–choroid region. HTRA1 is known to
degrade many extracellular matrix proteins (e.g., fibronectin
and fibromodulin).30–33 In addition, we showed that purified
recombinant human HTRA1 could degrade elastin.19 As an
essential component of Bruch’s membrane and the choroid
vessel wall, elastin degradation may directly contribute to PCV
pathology. Future work in performing histopathological studies
on the different types of lesions in Tg44 mice should help clarify
the pathophysiological mechanism on how increased HTRA1
leads to PCV. Moreover, these studies will help us understand
the pathogenesis of different types of lesions (e.g., polyps,
BVNs, and LGHs), which are understudied in human cases.
Indocyanine green angiography is considered the gold
standard for the diagnosis of PCV. Although time-course ICGA
by IV injection is widely used in the clinic, ICGA by IP injection
is commonly used in animal research. Although it is much
easier to introduce ICG to the mouse vasculature by IP, we
found that it is difficult to obtain reproducible ICGA time-
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course images by IP-ICGA.25 In contrast, ICGA via tail vein
injection provides high-quality ICGA time-course images
comparable to human studies in terms of the early, middle,
and late phases (Fig. 2). By using this technique, the polyps can
be detected in the early ‘‘fill-in’’ phase of ICGA, and most
lesions become visible in the middle phase and are more
distinct in the late phase with the fading of surrounding
vessels. This technique is also useful to distinguish between
different types of lesions (e.g., LGHs versus plaques) (Figs. 2C,
2D versus Fig. 2E). By comparison, we used IP-ICGA for our
previous study,19 which yields far less information on the
different types of lesions. The characterization and ‘‘diagnosis’’
are also more accurate with IV-ICGA. To the best of our
knowledge, this is the first study to use IV-ICGA in mouse
models. Based on our experience, we suggest that time-course
IV-ICGA should become standard practice in the examination
of phenotypes related to AMD in animal models.
The principal therapies for PCV are laser photocoagulation,
photodynamic therapy (PDT), and anti-VEGF drugs (ranibizumab or bevacizumab).1,34 Anti-VEGF treatment for PCV led to
improved visual acuity; however, it is not as effective as it is in
wet AMD.18,35,36 Ranibizumab or bevacizumab may reduce the
fluid from PCV, but they show limited effect for diminishing
polyps and associated BVNs.14,15,18,35 The therapeutic effect
decreased over time in patients with choroidal vascular
hyperpermeability.35,37 The best reported treatment combines
PDT with anti-VEGF drugs.1,34 However, PDT can cause
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FIGURE 5. Tomographic features of PCV lesions. Spectral-domain optical coherence tomography was used to examine WT controls (A), cluster
polyps (B), and PEDs (C) in Tg44 mice. (B) The blue arrow indicates the start of the lesion. The red bracket indicates an RPE bump, which
corresponds to the middle polyp (red arrow). The blue bracket indicates RPE degeneration between the middle and right polyps. (C) The red
bracket indicates a PED located in a PCV lesion area (red arrow). Shown at the bottom is a magnified (33) region of the PED. Detachment of RPE
can be clearly seen. Cho, choroid; ELM, external limiting membrane; GCL, ganglion cell layer; INL, inner nuclear layer; IS/OS, the transition zone
between the inner and outer segments (also referred to in human clinical literature as the inner segment ellipsoid40); ONL, outer nuclear layer.
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FIGURE 6. A representative 4-month-old Tg44 mouse was examined by ICGA, FA, funduscopy, and SD-OCT. The red box indicates an LGH-type
lesion on ICGA and funduscopy. The OCT scan line is indicated by a green horizontal line on the ICGA image. Two blue arrows mark the boundary
of the LGH lesion. A yellow arrow points to a notch of the LGH, which corresponds to the beginning of a choroidal hyperreflective structure on
OCT. A red bracket on OCT indicates the location of a polyp (purple arrow on ICGA) inside the sub-RPE space. Note that the junction of the IS/OS
(the transition zone between the inner and outer segments) and the RPE layers are present, suggesting no significant RPE atrophy.

subretinal hemorrhage, resulting in a poor visual prognosis.
Another major concern regarding PDT is the high rate of
recurrence or the development of new polypoidal lesions.1
Moreover, RPE-derived VEGF is essential in maintaining the
choriocapillaris, suggesting that long-term blockade of VEGF
signaling in retinal diseases may have detrimental adverse
effects.38,39 Therefore, the development of novel drugs that
prevent or reduce polypoidal lesions could have a considerable
impact on the current therapeutic strategy. A well-characterized animal model of PCV will serve as an invaluable tool for
future research.
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