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Background: EGHBO10, a standardized extract of Paeoniae radix and Glycyrrhizae radix, inhibits choroidal
neovascularization. The aim of this study is to evaluate the efficacy and safety of EGHBO10 on early age-
related macular degeneration (AMD) progression inhibition.

Methods: The study was designed as a randomized, double-blind, single-center, placebo-controlled study.
Subjects were 50 years of age or older, and early AMD satisfied the criteria of more than 15 small (<63 pm)
drusen, less than 20 intermediate (>63, <125 pm) drusen, or pigment abnormalities. For 12 weeks, the
treatment group received EGHBO10 and the control received the placebo. The main outcomes were changes
in macular pigment optical density (MPOD), central macular thickness (CMT), and central choroidal
thickness (CCT). Subgroup analysis was performed on subjects with MPOD <0.75 at baseline.

Results: Forty-eight subjects out of 94 were assigned to the treatment group, and 46 to the control group.
At 12 weeks, mean MPOD of the treatment group increased by 0.04+0.27 (P=0.2730), and that of the control
group decreased by 0.03+0.21 (P=0.7240), but there was no significant difference between the two groups
(P=0.1234). There were no significant differences between the two groups in mean CMT and CCT (P=0.6718
and 0.6608, respectively). In subgroup analysis, there were 39 subjects with MPOD <0.75 in the treatment
group and 36 in the control. Mean MPOD of the treatment group significantly increased by 0.09+0.25
(P=0.0218), and there was a significant difference in mean MPOD at 12 weeks between the two groups
(P=0.0248). Adverse reactions were similar in both groups, and no subjects had serious adverse events.
Conclusions: EGHBO010 is expected to increase MPOD when administered to subjects with MPOD
<0.75. EGHBO10 is worth considering as a substance that inhibits the progression of early AMD.
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Introduction

Age-related macular degeneration (AMD) is one of the
most common diseases that causes visual impairment among
the elderly. The prevalence of AMD reported through the
2005-2008 National Health and Nutrition Examination
Survey in the United States was 6.5% (1). The prevalence in
Korea published by the 2008-2011 Korean National Health
and Nutrition Examination Survey was 6.62%, of which
early AMD was 6.02% and late AMD was 0.60%. Among
the late AMD cases, wet AMD was 0.48% and geographic
atrophy (GA) was 0.12% (2).

The macula is a yellow-pigmented area at the posterior
pole of the eye that is responsible for central vision and
color identification (3). Macular pigment consists of two
carotenoid pigments; lutein and zeaxanthin (4). These
are concentrated in the macula rather than the peripheral
retina (5), especially in the fovea, Henle’s nerve fiber layer,
and the parafovea in the inner plexiform layer (6,7). When
high-energy blue light (400-500 nm) reaches the retina,
it can cause phototoxicity (8,9). Moreover, the macula
is susceptible to damage by oxidative stress, but these
carotenoid pigments filter blue light and quench reactive
oxygen species (ROS), thereby protecting the macula from
light-induced oxidative damage to maintain its function
(10-13). The macular pigment absorbs blue light near
480 nm, and macular pigment optical density (MPOD)
is a measure of the attenuation of blue light by macular
pigments and is linearly related to the amount of lutein and
zeaxanthin in the macula when integrating a region where
macular pigment is deposited (6).

Early AMD is characterized by damage to the normal
structure of Bruch’s membrane, pigmentation in the
retinal pigment epithelium (RPE), and the accumulation
of extracellular deposits called drusen between the
Bruch's membrane and the RPE (14). The Age-Related
Eye Disease Study (AREDS) and AREDS 2 have proven
that micronutrients are effective in reducing the risk of
progression in the early stages of AMD (15,16), but they do
not completely prevent the progression of AMD. There are
no known substances that can overcome the limitations of
existing agents.

Wet AMD, a form of late AMD, is caused by choroidal
neovascularization (CNV), and angiogenesis factors such as
vascular endothelial growth factor (VEGF) are involved in
the proliferation of CNV (17). Previous studies have shown
that EGHBO010, a standardized extract of Paeoniae radix and
Glycyrrhizae radix (ratio of 2:1), suppresses VEGF-mediated
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tube formation in human retinal microvascular endothelial
cells (HRMEC:S) in vitro and retinal vascular leakage in vivo.
Furthermore, it significantly inhibits CNV formation
in a rat model of experimental laser-induced CNV (18),
suggesting a beneficial effects in patients with wet AMD, so
additional effects in early AMD were expected as well.

The aim of this study was to evaluate the effect of
administering EGHBO10 for 12 weeks in subjects with early
AMD (Category 2) of AREDS through MPOD, spectral-
domain optical coherence tomography (SD-OCT), and
electroretinography (ERG) findings (15). We present
the following article in accordance with the CONSORT
reporting checklist (available at http://dx.doi.org/10.21037/
atm-20-4701).

Methods
Study design and subjects

The study was designed as a parallel randomized, double-
blind, single-center, placebo-controlled and was conducted
at Seoul Saint Mary’s Hospital. Institutional Review Board/
Ethics Committee approval was obtained (Saint Mary’s
Hospital, Seoul, Republic of Korea), and the study was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013). Also, it was registered at the Clinical
Research Information Service (CRIS) (registration number:
KCT0005342). Each subject provided written informed
consent before any study procedures were performed. A
non-blind monitoring committee monitored the safety
aspects of the study.

The subjects in this study were 50 years of age or
older, with early AMD satisfying the criteria of AREDS
Category 2 [more than 15 small (<63 pm) drusen, less than
20 intermediate (263, <125 pm) drusen, or no drusen if
pigment abnormalities were present] (15). The study was
limited to those with no significant macular abnormalities
affecting visual acuity. If both eyes met the criteria, the
worse side was registered.

Those with a central macular thickness (CMT) greater
than 300 pm, higher than severe nonproliferative diabetic
retinopathy, a history of infectious ocular disease, or a
high risk of developing exudative AMD such as large
pigment epithelial detachment, retinal hemorrhage,
or GA were excluded. In addition, those with systemic
diseases such as malignant tumors, renal dysfunction,
liver dysfunction, electrolyte abnormalities, uncontrolled
hypertension, uncontrolled diabetes, infectious diseases,
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Placebo

EGHBO010
Formulation Hard brown capsule without taste and smell
Daily intake Once daily, two capsules per day (400 mg x 2 capsules)
Ingredients EGHBO010 (a standardized extract of Paeoniae radix and Glycyrrhizae

radix) 160 mg

Crystalline cellulose (excipient) 216.4 mg
Magnesium Stearate (excipient) 12 mg
Silicon dioxide (excipient) 7.6 mg

FD&C Red No. 40 Aluminium Lake 3 mg
FD&C Yellow No. 5 Aluminum Lake 1 mg

Dextrin 160 mg

Crystalline cellulose (excipient) 216.4 mg
Magnesium Stearate (excipient) 12 mg
Silicon dioxide (excipient) 7.6 mg

FD&C Red No.40 Aluminium Lake 3 mg
FD&C Yellow No.5 Aluminum Lake 1 mg

FD&C, Federal Food, Drug, and Cosmetic Act.

and cardiopulmonary diseases and those who had taken
medicines or health functional foods that might have
affected this study within the last 4 weeks were excluded.
Prohibited concomitant drugs were retinal (an active
aldehyde form of vitamin A), lutein, zeaxanthin, omega 3,
beta-carotene, astaxanthin, anthocyanin, and multivitamins.

Screening numbers were given to subjects meeting the
above criteria in the order of signing the consent form
at the screening visit by a blinded study coordinator, and
“block randomization (block size 4)” was performed. For
randomization, a statistical expert independent of this study
generated a randomization number using SAS ver..9.4
(SAS Institute Inc., NC, Cary, USA), and the subjects were
divided into treatment and control groups in a 1:1 ratio.
Subjects themselves, researchers, and primary investigators
did not know which groups the subjects belonged to. If
blindness had to be broken prior to completion of the
study due to an adverse event during the human application
study period, the investigator contacted the randomization
manager and the blindness was broken after reviewing and
approving the cause. In the case of mild adverse events,
medication was administered while maintaining the study
progress, and the study was stopped if the subjects wanted.
When the subject requests discontinuation of intervention,
when it is difficult to continue the study due to a serious
adverse reaction, when other serious diseases occur, when
a violation of the inclusion, exclusion criteria and protocol
occurs, when the subject takes a drug that is expected to
affect the study, when the subject failed follow-up, it was
considered as a drop-out.

Subjects in both groups consumed two capsules of the
drug with water after a meal once a day. The treatment
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group took 320 mg of EGHBO010 per day and the control
group took the same amount of the placebo for 12 weeks.
EGHBO010 and placebo had the same appearance. The
ingredients are listed in Tible 1. Evaluations were conducted
through an outpatient clinic 1, 4, and 12 weeks after the
start of ingestion. The study protocol is shown in Figure 1.

Preparation of EGHB010

Standardized EGHBO010, produced by the method described
by Ambati et al. (17), was provided by EYEGENE Co. Ltd.
(Seoul, Korea). After mixing 200 kg of Paeoniae radix and
100 kg of Glycyrrhizae radix, 3,000 L of distilled water was
added and extracted at 90 °C for eight hours. The extract
solution was filtered and concentrated to obtain 50 kg of
extract, which was then mixed with 120 kg of maltodextrin
as a carrier to make an aqueous solution. The resulting
mixture was spray-dried to obtain 140 kg of EGHBO010.
High-performance liquid chromatography (HPLC) analysis
of paeoniflorin (15.23 mg/g) and glycyrrhizin (3.06 mg/g),
which are marker compounds of EGHBO010, confirmed
that EGHBO10 was produced to meet the manufacturing
criteria. HPLC analysis of paeoniflorin and glycyrrhizin are
shown in Appendix I and 2, and Figures S1,S2.

Outcome measures

At the first visit (screening), informed consent was obtained
from the subjects and screening was performed. Height,
weight, and medical history were obtained and pregnancy
test was conducted. At screening, baseline (day 1), and
weeks 1, 4, and 12, slit-lamp biomicroscopy, a fundus

Ann Transl Med 2021;9(7):541 | http://dx.doi.org/10.21037/atm-20-4701


https://cdn.amegroups.cn/static/public/ATM-20-4701-supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-20-4701-supplementary.pdf

Page 4 of 11

Treatment group: EGHB010

Kim et al. Efficacy of EGHB010 in early AMD

OR
Control group: placebo

D

Screening period
[V1(-28 days~)]

Treatment period

Figure 1 Study protocol.

examination, a physical examination, and an investigation
of intraocular pressure, weight, vital signs, and prior and
concomitant medications were performed. At screening,
baseline, and weeks 4 and 12, an SD-OCT examination
was performed. At screening and weeks 4 and 12, best-
corrected visual acuity and refraction were assessed, and
widefield fundus photography was conducted. At weeks
1, 4, and 12, an adverse reaction test and a compliance
test were conducted. At baseline and weeks 4 and 12, the
MPOD test was performed. At baseline and week 12, ERG
was conducted. At screening and week 12, laboratory tests
(complete blood count, blood chemistry, blood coagulation
test) were conducted.

The primary outcome was the change in MPOD after
4 and 12 weeks from baseline. MPOD was measured at
eccentricity of 1° using a Macular Pigment Screener,
MPSII® (Elektron Technology, Cambridge, UK). The
secondary outcomes were the changes in CMT and central
choroidal thickness (CCT) after 4 and 12 weeks from
baseline. In addition, as an indicator of visual function, the
amplitude and latency of ERG 12 weeks after baseline were
compared. Subgroup analysis was performed on subjects
with MPOD <0.75 at baseline. Changes in MPOD, CMT,
and CCT after 4 weeks and 12 weeks from baseline were
compared between the two groups.

Sample size and statistical analyses

To satisfy the two-sample #-test with a power of 0.8 and a
significance level of 0.05, each group required 40 subjects.
Considering the drop-out rate of about 15%, the treatment
group and the control group required 48 subjects,
respectively, resulting in a total of 96 subjects.

An independent 7-test or Wilcoxon’s rank-sum test was
used to compare two groups of continuous data. A Chi-
square test was used to compare two groups of categorical
data. A paired #-test or Wilcoxon’s signed-rank test was used
to analyze the differences within a group. Subgroup analysis
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V2 V3 V4 V5
(day 1) (Final visit)
Randomization I 1 week + 3 days I 4 weeks + 7 days I 12 weeks + 7 days I

was performed in the same way. Statistical analyses were
conducted using SAS (SAS Institute Inc., NC, Cary, USA).
A P value of less than 0.05 was considered statistically
significant.

Results
Subjects flow

Subject registration began on October 13, 2017, and the
last visit of the last subject was June 28, 2019. A total of
134 subjects were screened, 38 of whom were screening
failures (four violated the inclusion or exclusion criteria, 31
withdrew consent, and three for other reasons). Ninety-six
subjects were randomly assigned, 48 to each group, but two
in the control group voluntarily withdrew consent before
the start of intervention, and the remaining 94 were defined
as the full analysis set. After administration, six subjects
in the treatment group and five in the control group were
dropped, and the 83 subjects who completed the human
application study as planned were defined as per-protocol.
Of the treatment groups, three withdrew consent, and three
dropped out due to cough, nasopharyngitis, and skin rash.
Five out of the control group dropped out due to dyspepsia,
nausea, headache, urticaria, and skin rash. An explanation
of the subjects’ disposition is presented in Figure 2. The
demographics and baseline characteristics of subjects are
summarized in Table 2.

Primary and secondary outcomes

At 12 weeks from baseline, the mean MPOD of the
treatment group increased by 0.04+0.27 (P=0.2730) and
that of the control group decreased by 0.03+0.21 (P=0.7240).
The mean MPOD was 0.61£0.22 in the treatment group
and 0.56£0.21 in the control group, and there was no

statistically significant difference between the two groups
(P=0.1234). Increase of CM'T from baseline was significant
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Subjects Screened: 134

Subjects Randomised: 96

Did not receive any
functional food Subject receiving functional
Withdrew consent: 2 food: 94
| |
Assigned to EGHBO010 (treatment group): 48 Assigned to placebo (control group): 46
Completed: 42 Completed: 41
Withdrawn: 6 Withdrawn: 5
Withdrew consent: 3 Other*: 5
Other*: 3

Figure 2 Subject disposition. *, three out of the treatment group dropped out due to cough, nasopharyngitis, and skin rash. In addition, five
out of the control group dropped out due to dyspepsia, nausea, headache, urticaria, and skin rash.

Table 2 Demographics and baseline characteristics for treatment group and control group

Full Analysis Set Treatment group (n=48), EGHB010 Control group (n=46), Placebo P value

Age (years) 66.38+6.23 64.85+4.83 0.1888(T)
Male:Female 12:36 9:37 0.5271(C)
Height (cm) 158.68+7.56 159.14+5.72 0.7422(T)
Weight (kg) 59.95+9.62 63.23+9.73 0.1031(T)
Systolic blood pressure (mmHg) 127.23+9.51 127.24+8.29 0.7852(W)
Diastolic blood pressure (mmHg) 76.23+8.05 79.37+£9.72 0.0884(W)
Pulse (beats/min) 70.52+8.91 72.96+11.04 0.2411(T)
Diabetes mellitus 19 13 0.2472(C)
Hypertension 15 20 0.2203(C)
Dyslipidemia 25 22 0.6798(C)
BCVA (Snellen) 0.83+0.18 0.83+0.21 0.8207(W)
BCVA (Log MAR) 0.09+0.10 0.10x0.14 0.8207(W)
Spherical equivalent (diopter) -0.31+1.25 -0.73+2.20 0.5323(W)
Intraocular pressure (mmHg) 14.44+2.95 14.72+2.95 0.8431(W)
Phakia: Pseudophakia: Aphakia 32:16:0 35:11:0 0.3132(C)

*, statistically significant difference between groups (P<0.05). P values: independent t-test (T), Chi-square test (C), Wilcoxon’s rank-sum
test (W). Values are presented as mean + standard deviation unless otherwise indicated. BCVA, Best-corrected visual acuity.

in both groups (P<0.0001 in the treatment group, and CCT significantly increased only in the treatment group
P=0.0033 in the control group), but the difference between (P=0.0056), the difference between the two groups was
the two groups was not significant (P=0.6718). Although not significant (P=0.6608). A-wave amplitude, B-wave
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amplitude, and implicit time of ERG were not significantly
different from baseline at 12 weeks in both groups, and

the difference between the two groups was not significant
(P=0.6056, 0.9849, and 0.4042, respectively) (1able 3).

Subgroup analysis

At baseline, there were 39 subjects with MPOD <0.75 in the
full analysis set in the treatment group and 36 in the control
group, and subgroup analysis was performed. At 12 weeks
from baseline, the mean MPOD of the treatment group
statistically increased by 0.09+0.25 (P=0.0218), and that of
the control group increased by 0.02+0.16 (P=0.5605). The
mean MPOD was 0.61£0.21 in the treatment group and
0.52£0.17 in the control group and significantly different
(P=0.0248) (Tuble 4).

Adverse reactions

During the treatment period, mild adverse reactions
occurred in 23 subjects (47.92%, 34 cases) in the treatment
group and 18 (39.13%, 27 cases) in the control group, and
the difference in the incidence of adverse events between the
two groups was not statistically significant (P=0.3905). No
serious drug-related adverse reactions were noted. Adverse
events were cough (16.67%, 8 cases), nasopharyngitis
(10.42%, 5 cases), back pain (6.25%, 3 cases), gastritis
(4.17%, 2 cases), headache (4.17%, 2 cases), musculoskeletal
pain (4.17%, 2 cases), rash (2.08%, 1 case), oropharyngeal
pain (2.08%, 1 case), nausea (2.08%, 1 case), cystitis (2.08%,
1 case), hematuria (2.08%, 1 case), dental caries (2.08%, 1
case), hemorrhoid (2.08%, 1 case), general weakness (2.08%,
1 case), hiatal hernia (2.08%, 1 case), colitis (2.08%, 1 case),
rotator cuff syndrome (2.08%, 1 case), depression (2.08%, 1
case) in the treatment group. Moreover, we recorded cough
(8.70%, 4 cases), dyspepsia (6.52%, 3 cases), nasopharyngitis
(6.52%, 3 cases), rash (6.52%, 3 cases), gastritis (4.35%, 2
cases), glare and halo (4.35%, 2 cases), headache (4.35%,
2 cases), influenza (2.17%, 1 case), nausea (2.17%, 1 case),
cystitis (2.17%, 1 case), dysuria (2.17%, 1 case), hematuria
(2.17%, 1 case), dental caries (2.17%, 1 case), gout (2.17%,
1 case), sleep disorder (2.17%, 1 case) in the control group.
According to the vital sign results, there were no
significant differences between the two groups, and none
of the patients showed signs outside the normal limits.
Laboratory tests, including complete blood count, blood
chemistry, and blood coagulation tests, showed clinically
significant increases in Aspartate Aminotransferase (AST)
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and Alanine Aminotransferase (ALT) (63 and 97 TU/L in
one subject in the control group at 12 weeks), but it was
found to be unrelated to the ingested drug. None of the
other subjects showed clinically significant findings, and
there were no significant differences between the two
groups.

Discussion

In this study, the primary outcome, MPOD, increased in
the treatment group 12 weeks after the baseline, while it
decreased in the control group, but the difference between
the two groups was not statistically significant. Several
studies have found that the MPOD level acts as an indicator
of AMD risk and that healthy people have higher MPOD
than AMD patients (6,19,20). The mean MPOD of aged
Asian subjects measured by MPSII® was 0.73+0.16 in the
healthy group, and 0.62+0.19 in the AMD group (21). We
performed subgroup analysis on subjects with MPOD <0.75
except for those with high MPOD. The treatment group
showed a significant increase in MPOD at 12 weeks after
the baseline, and both groups had a significant difference in
MPOD at the 12-week time point. This is consistent with
the results of the study by Trieschmann et /. (22), in which
when antioxidants were consumed, the lower the baseline
MPOD, the faster the MPOD increased in response to
antioxidants.

Although the macular pigment only consists of lutein
and zeaxanthin, MPOD is also affected by factors otherwise
unrelated to them (21). It has an inverse correlation with
serum-oxidized LDL and serum triglyceride concentrations
(23,24) and a positive correlation with serum HDL
concentration (22). It is also affected by single nucleotide
polymorphisms (25) as well as by age, gender, race, UV
exposure, and smoking (22,26).

It has been found that the pathogenesis of AMD is
related to oxidative stress (13), and antioxidant properties
are among the various pharmacological activities induced by
Paeoniae radix and Glycyrrbizae radix.

Paeoniae radix is the root of Paeonia lactiflora, a herbaceous
perennial plant belonging to the family Paeoniaceae (27).
Paeoniflorin, a monoterpene glycoside, is one of the
major active components of Paeoniae radix. It has various
pharmacological effects, such as being an antioxidant (28),
anti-inflammatory (29), anticonvulsant (30), and muscle
relaxant effects as well as preventing hyperlipidemia (31) and
hyperglycemia (32). The antioxidant activity of paeoniflorin
has been proven in several studies. Paeoniflorin increases
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Table 3 Comparison of the effect between treatment group and control group
Full analysis set TreatmeEré‘tséool:%(n:%), Controlljlge:(c:):t;))o(n:46), P value
Macular pigment optical density (1°) Baseline 0.57+0.20 0.58+0.19 0.8957(W)
4 weeks 0.61+0.20 0.60+0.20 0.7788(T)
12 weeks 0.61+0.22 0.56+0.21 0.1234(W)
Change 0.04+0.27 -0.03+0.21 0.2909(W)
Within P value 0.2730(S) 0.7240(S)
Central macular thickness (um) Baseline 243.10+£28.52 248.78+21.90 0.2454(W)
4 weeks 258.42+22.66 260.85+21.68 0.5966(T)
12 weeks 258.19+22.28 260.37+27.26 0.6718(W)
Change 15.08+19.26 11.59+23.98 0.1965(W)
Within P value <0.0001%(S) 0.0033%(S)
Central choroidal thickness (um) Baseline 202.75+65.68 217.57+74.52 0.3087(T)
4 weeks 229.44+63.62 225.22+68.33 0.7572(T)
12 weeks 222.25+55.50 227.76+65.64 0.6608(T)
Change 19.50+46.54 10.20+39.02 0.2973(T)
Within P value 0.0056*(P) 0.0831(P)
ERG a-wave amplitude (pV) Baseline 199.62+65.22 199.53+54.57 0.9942(T)
12 weeks 201.28+57.82 195.38+52.25 0.6056(T)
Change 1.66+47.08 -4.15+35.88 0.9638(W)
Within P value 0.9594(S) 0.6238(S)
ERG b-wave amplitude (V) Baseline 413.23+105.92 411.70+109.89 0.9452(T)
12 weeks 412.79+88.34 403.84+101.81 0.9849(W)
Change -0.44+74.68 -7.86+60.89 0.3716(W)
Within P value 0.6420(S) 0.1046(S)
ERG implicit time (ms) Baseline 51.69+30.97 46.77+9.91 0.3535(W)
12 weeks 52.46+30.46 47.55+9.10 0.4042(W)
Change 0.78+9.56 0.78+8.00 0.8052(W)
Within P value 0.6391(S) 0.6094(S)

*, statistically significant difference between groups (P<0.05). Within P value: Wilcoxon’s signed-rank test (S) or Paired t-test (P); Between
P value: independent t-test (T) or Wilcoxon’s rank-sum test (W). Values are presented as mean + standard deviation unless otherwise

indicated. ERG, electroretinography.

the activity of glutathione peroxidase and catalase (33),
inhibits Nox2/Nox4, a subunit of NADPH and receptor
for advanced glycation end products expression, and
reduces ROS production, protecting human umbilical vein
endothelial cells (HUVEC:) from oxidative damage (34). In
the retina, paeoniflorin protects human RPE cells in vitro.
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H,0,-induced oxidative stress increases ROS production and
caspase-3 activity, and paeoniflorin inhibits this process to
protect RPE cells from H,O,-induced cell death (35). Free-
form all-trans-retinal (atRAL) causes oxidative stress and
mitochondrial dysfunction, leading to RPE cytotoxicity and
degenerative diseases such as AMD. Recently, it was found
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Table 4 Comparison of the effect between treatment group and control group in the macular pigment optical density <0.75 subgroup

Treatment group (n=39),

Control group (n=36),

Full analysis set EGHBO10 Placebo P value
Macular pigment optical density (1°) Baseline 0.52+0.18 0.51+0.13 0.4363(W)
4 weeks 0.59+0.20 0.58+0.17 0.5028(W)
12 weeks 0.61+0.21 0.52+0.17 0.0248*(W)
Change 0.09+0.25 0.02+0.16 0.2773(W)
Within P value 0.0218%(S) 0.5605(P)
Central macular thickness (um) Baseline 240.03+29.27 244.25+21.04 0.4642(W)
4 weeks 254.79+22.65 255.75+20.34 0.5209(W)
12 weeks 256.26+22.59 255.19+27.41 0.8903(W)
Change 16.23+18.28 10.94+25.37 0.1061(W)
Within P value <0.0001*(S) 0.0167*(S)
Central choroidal thickness (um) Baseline 209.15+62.67 217.47+77.92 0.6107(T)
4 weeks 235.10+59.60 222.92+72.41 0.4273(T)
12 weeks 229.28+52.63 228.31+69.79 0.9454(T)
Change 20.13+48.17 10.83+40.00 0.3685(T)
Within P value 0.0129%(P) 0.1131(P)

*, statistically significant difference between groups (P<0.05). Within P value: Wilcoxon’s signed-rank test (S) or Paired t-test (P); Between

P value: independent t-test (T) or Wilcoxon’s rank-sum test (W).

that paeoniflorin attenuated atRAL-induced cell injury by
reducing Nox1/ROS-associated oxidative stress (36). In
addition, accumulation of advanced glycation end products
(AGE) in drusen or RPE cells was found to be involved in
CNV formation in AMD patients (37). Like EGHBO010,
Jakyakgamcho-tang made of Paeonia radix and Glycyrrhiza
radix (especially Paeonia radix), prevents AGE formation and
destroys AGE-bovine serum albumin-collagen complexes.
This is thought to be due to the radical-scavenging activity
of the bioactive components present in Paeonia radix (38).
Glycyrrhizae radix is obtained from the herbaceous
perennial legumes Glycyrrbiza glabra and Glycyrrbiza uralensis,
which belong to the family Fabaceae. Glycyrrhizin is an active
component of Glycyrrbizae radix, a triterpenoid saponin,
and it has been commonly used with paeoniflorin (39).
It has a glucocorticoid and mineralocorticoid activity.
It also anti-inflammatory, antioxidant, antiviral, and
immunomodulatory effects, and improves liver function (40).
Previous studies have suggested that oxidative stress is
an important factor in perennial allergic rhinitis, and
glycyrrhizin improves antioxidant status and reduces
immune activity by reducing the incidence of free radical-

© Annals of Translational Medicine. All rights reserved.

induced lipid peroxidation in the blood and nasal mucosa
of mice with allergic rhinitis (41). As described above, it has
been found that the antioxidant activity of EGHBO10 plays
a positive role in AMD, but the detailed mechanism will
require further research.

In this study, CM'T was statistically increased in both
groups, but there was no significant difference between
the two groups. MPOD was not correlated with CMT in
the study by Kanis ez 4l. (42), but another study showed a
positive correlation between MPOD and CMT (43). In
the study by Nolan ez 4l. (44), MPOD was not associated
with CMT in Caucasian subjects, but CMT and MPOD
were positively correlated in non-Caucasian subjects,
suggesting that MPOD and CMT are affected by individual
characteristics. In this study, there were no subjects with
significantly increased CMT, and no patients complained of
macular edema or decreased visual acuity.

The limitations of this study are that the 12-week period
of ingestion is rather short, so that the efficacy and safety
of long-term ingestion were not demonstrated. In addition,
despite a variety of factors affecting MPOD, not all of them
were evaluated in the subjects.
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Based on the above results, EGHBO010 is expected to
increase MPOD when orally administered to subjects with
MPOD <0.75, and no serious complications were observed
during the 12-week period. This study is significant in
that the clinical efficacy and safety of EGHB010 were
demonstrated through a randomized controlled trial.
EGHBO010 is worth considering as a substance that inhibits
the progression of early AMD, and further studies are
needed to explain the detailed mechanisms of Paeoniae radix
and Glycyrrbizae radix.
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Supplementary

Appendix 1 HPLC analysis of paeoniflorin in EGHB010
1. Standard material: Paeoniflorin (Tokyo chemical industry Co. LTD, Japan)

2. Standard Working solution (in 20% MeOH)

Standard 1 2 3

4 5

Concentration (ug/mL) 21.2778 63.8333 191.5000

383.0000 766.0000

3. Analyzation condition
Equipment: Agilent 1260 HPLC system
Analyzation Condition

Column Luna C18 (Phenomenex, 4.6 mm, 250 mm, 5 pm)
Oven temperature 25°C
Injection volume 5uL
Mobile phase A — water
B - Acetonitrile
Time (min) % Solvent A % Solvent B
0 90 10
15 90 10
30 80 25
45 65 35
48 50 50
55 50 50
Flow rate 1.0 mL/min
Run time 55 min
Detector 230 nm

HPLC, High performance liquid chromatography.

© Annals of Translational Medicine. All rights reserved.

http://dx.doi.org/10.21037/atm-20-4701



Appendix 2 HPLC analysis of glycyrrhizin in EGHB0O10
1. Standard material: Glycyrrhizic acid (Sigma-Aldrich, USA)

2. Standard Working solution (in 20% MeOH)

Standard 1 2 3 4

5 6

Concentration (ug/mL) 5.0938 10.1875 20.3750 40.7500

81.5000 163.0000

3. Analyzation condition
Equipment: Agilent 1260 HPLC system
Analyzation Condition

Column Luna C18 (Phenomenex, 4.6 mm, 250 mm, 5 pm)
Oven temperature 25°C

Injection volume 10 L

Mobile phase A - 6.7% Acetic acid in DW

B — Acetonitrile
A:B = 60:40, isocratic

Flow rate 1.0 mL/min
Run time 20 min
Detector 254 nm

HPLC, High performance liquid chromatography.
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